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Abstract
Construction is a high-risk occupation, and more needs to be done to increase safety.
Traditionally, the responsibility for construction safety has been with the builder. To further
improve construction safety, there is a need to look upstream into the design phase. Safety
hazard identification during the design phase, referred to as Safety in Design (SID), can
influence worker injuries, improves design quality and delivers long-term economic benefits.
However, despite the known benefits of SID and proposed ways forward, studies have shown
designers lack the motivation to implement SID. Little is understood about why there is a
lack of motivation, and how to best motivate designers to implement SID. To address the
knowledge gap, this research uses self-determination theory (SDT), a motivational theory that
differentiates six different levels of motivation, to investigate the designer’s motivation and
makes recommendations aimed to improve SID implementation. Semi-structured interviews
with 16 architects and 14 engineers from Canberra Australia were undertaken to better
understand the perceived benefits of SID for the construction industry, the barriers inhibiting
SID and the current motivation of designers to increase SID implementation. The research
found that: designers lack an awareness and value of the SID concept; designers lack clarity
on how to implement SID; there is a lack of enforcement and incentive for designers to
increase SID implementation; and, there is a low safety culture within the design industry.
Based on these findings, a Safety in Design Motivational Model (SIDMM) was established to
help motivate designers to implement SID. The SIDMM informed five key recommendations
to practice: 1) create awareness of the SID concept and legislation; 2) identify the value of
SID to the designer; 3) increase the designer’s knowledge of how to implement SID; 4)
improve the safety culture of the design industry by aligning culture improvement with the
SIDMM; and, 5) enforce SID where it is deliberately ignored.
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Chapter 1 Introduction

1

INTRODUCTION

This chapter introduces the concept of safety in design (SID) and explains the importance of
increasing the designer’s motivation to implement SID. First, it defines the designer, the
process of SID and details the designer’s SID legal obligation. Second, this chapter presents
the research aims and questions and describes the research methodology that was used. Third,
a discussion around the significance of the research and its contribution to knowledge and
practice is provided.

1.1

The Problem

The construction industry is a major contributor to the Australian economy generating
approximately 8 per cent of the Gross Domestic Product (Ai Group, 2015). Australia’s third
largest employment sector, the construction industry employs over 9.1 per cent of total
employment, with over one million workers nationwide and growing (Australian
Government, 2015). Safety in the construction industry is a concern. From 2003 – 2015 the
construction industry recorded the 3rd highest number of fatalities behind agriculture and
transport, with 15 per cent of the total number of workplace fatalities (Safe Work Australia,
2016d). There is a strong view that safety is yet an additional cost within a highly competitive
industry that places “enormous pressure on completing work according to the ‘program’ – on
time and on budget, even at the cost of health and safety” (Work Safe ACT, 2012, p.6).
Safety has become an important problem within the construction industry, with significant
“economic costs or work-related injury, illness and death borne by workers, their families and
the broader community and employers” (Safe Work Australia, 2012a, p.1). Approximately
12,600 workers compensation claims are accepted each year, resulting in one or more weeks
off work (Safe Work Australia, 2015). The impacts of such injuries can be far reaching, with
a study by Dong and colleagues (2015) finding that injured workers report significantly
worse physical and mental health compared to their uninjured counterparts.
While the construction industry accepts that hard work and injuries go hand-in-hand (Eaves
et al., 2014), workplace injury in unacceptable and all workers should have the right to go
home injury free. To date, construction safety improvements have generally been made
during the construction phase (Cheng et al., 2012; Kines et al., 2010; Zhang & Fang, 2013).
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While managing safety risks on construction sites is an important way of reducing safety
incidents, the most effective way to prevent injuries and fatalities is to completely remove
potential risks before they reach the construction phase (Howard, 2008; Schulte et al., 2008),
there is a need to look upstream into the design phase, to Safety in Design (SID). The early
consideration of construction safety during design helps to: eliminate or minimise the major
physical, biomechanical and psychosocial hazards and risks faced by construction workers
and end users (Safe Work Australia, 2012a); enhance project safety; mitigate common safety
hazards; and, can have an influence on injuries to workers (Gambatese et al., 1997).
Szymberski (1997) recognised the importance of considering safety early in the design phase,
by identifying a substantial decrease in the influence on safety outcomes the later safety
considerations are included (see Figure 1). Decisions made during the design phase can
contribute significantly to reducing future work-related fatal injuries (Driscoll et al., 2008;
Frijters & Swuste, 2008). A study by Behm (2005) investigated 224 fatalities and found that
42 per cent were linked to the safety in design concept. Behm went on to suggest that the
associated risk that contributed to the incidents would have been reduced or eliminated had
safety been considered during the design phase (2005). Similarly, Driscoll and colleagues
(2008) found, in a study of 210 workplace fatalities: 37 per cent definitely or probably were
the result of design-related issues and a further 14 per cent were suggestive that design was
an important contributing factor. Driscoll et al. (2008) suggested the majority of incidents
investigated had straightforward design solutions. Further to this, a detailed study of 100
construction accidents by Gibb and colleagues (2006) concluded that half of the accidents
could have been mitigated through changes made during the design phase.
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Figure 1 – Designer’s Ability to Influence Safety (Szymberski, 1997)
The elimination of hazards at the design stage was identified as one of the Australian
Government’s five national priorities aimed at reducing the number of workplace injuries in
Australia (Safe Work Australia, 2002). Again in 2012, SID was identified as the first of seven
national action areas aimed at improving the health, safety and productivity of Australian
workers (Safe Work Australia, 2012a). The importance of safety in the construction industry,
and the recognition that earlier consideration of safety is paramount to improved safety
outcomes, has led to SID being legislated in Australia. The Model Work Health and Safety
Act 2011 (Commonwealth of Australia, 2016b), requiring designers to implement SID, has
been adopted by all states and territories within Australia except in Western Australia and
Victoria (See Appendix Two). A description of the designer’s obligation under the Act is
found in the ‘Safe Design of Structures Code of Practice’ (Safe Work Australia, 2014). The
Work, Health and Safety Act 2011 requires designers to implement control measures during
the design phase to eliminate or minimise risks to health and safety throughout the life of the
structure they are designing. (See Chapter Two – Literature Review for a more detailed
description of the designer’s obligation under the work health and safety legislation)
However, despite being a legislative requirement, the implementation of SID is being
neglected (Torghabeh & Hosseinian, 2012). Studies found a range of perceived barriers to
SID implementation including that: safety is the builder’s responsibility (Schultz &
Jorgensen, 2014); SID interferes with the builder’s method of building (Gambatese et al.,
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2005); and, SID places limitations on design creativity (McAleenan & Behm, 2014).
Musonda and Haupt (2009) found that the implementation of SID is being hindered by a lack
of designer motivation, influenced by: a lack of knowledge of SID (Ku, 2014; Schultz &
Jorgensen, 2014); the designer’s fear of being sued (Gambatese et al., 2013; Torghabeh &
Hosseinian, 2012); and, a low safety culture in the design industry (Musonda & Haupt,
2009).
Responding to the various barriers inhibiting SID implementation, a number of methods to
motivate designers have been proposed such as: utilising technologies such as Building
Information Modelling (BIM) to assist designers implement SID (Ku, 2014; Oloke, 2014);
educating designers on the link between SID and construction safety (Schultz & Jorgensen,
2014; Torghabeh & Hosseinian, 2012); and, encouraging designers to visit construction sites
to increase their level of site experience (Hayne et al., 2017) and improve their construction
knowledge (Larsen & Whyte, 2013).
Despite the proposed ways forward, designers are yet to make SID part of their design
responsibility (Torghabeh & Hosseinian, 2012), and there continues to be an expectation that
safety is the builders concern (Schultz & Jorgensen, 2014). To address this problem and the
calls for more to be done to motivate designers (Behm & Culvenor, 2011; Gambatese et al.,
2013; Torghabeh & Hosseinian, 2012), this study focuses on why designers lack motivation
to implement SID and how can designers be motivated to increase SID implementation.
It should be noted that design organisations play an important role in contributing to the
barriers designers face and also in supporting designers to overcome the barriers.
Organisations can influence designers by providing training, securing budgets to complete
SID and promoting the cultural values to encourage SID. While this thesis has mainly
focused on designers, its findings and contributions are equally valid to design organisation.
As discussed later in this research, design organisations are uniquely positioned to influence
the designers work environment, and would stand to gain the most benefit out of the
research’s recommendations.
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1.2

Research Aims and Questions

The aim of this research is to motivate designers to increase their SID implementation. To
achieve this objective, this research asks two questions:
1. Why do designers lack motivation to implement SID?
2. How can designers be motivated to increase SID implementation?

With this understanding, the research aims to advance SID knowledge through the
development of a theoretically and empirically informed SID motivation model.

1.3

Methods

This study turns to motivation theory to both explain why designers lack motivation and
inform ways to motivate designers to increase SID implementation. Self-determination theory
(SDT), a human theory of motivation, has been used as a lens to interpret and explain the
research findings. SDT is an established and dominant motivation theory in the study of
social psychology (Gagné et al., 2010) due to its capacity to assess both the level and quality
of motivation (Gagné et al., 2015). SDT has also been found to be cross culturally valid
(Meyer & Gagne, 2008) and has been used as a lens to study tasks over a number of different
industries including: the motivation for adopting and maintaining exercise (ErsÖZ, 2016);
designing orientation programmes for mental health recovery (Raeburn et al., 2015); and, the
difference in motivation levels between accounting and economics students to pursue post
graduate academic studies (de Oliveira Durso et al., 2016).
In exploring the designer’s motivation, a qualitative case-study methodology was undertaken
due to its appropriateness in obtaining a detailed understanding of the designer’s experience
of SID (Bazeley, 2007). The design and construction industry in Canberra, Australia, was
used as the case-study. Canberra provides a good case for the research due to its poor safety
record. The serious injury rate for the construction industry in Canberra is 31 per cent higher
than the national average (Work Safe ACT, 2012). Similarly, Canberra’s long-term injury
rate is 50 per cent worse than most other jurisdictions and double the national average; with
calls for more to be done to ensure safety in Canberra is taken seriously (Work Safe ACT,
2012). A number of small, medium and large design organisations undertaking a mix of local
5
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and national design projects are located in Canberra, providing a representative sample of
common design organisations. In this study, 16 architects and 14 engineers were interviewed
using one-on-one semi-structured interviews at the participant’s workplace. The interview
data was analysed using a thematic approach based on core interview questions and a priori
themes derived from the literature. An interpretive mind mapping technique was used to
derive emergent themes, which provided a detailed understanding of the designer’s work
environment and influencers on the designer’s SID motivation.

1.4

Research Contribution

This research contributes to SID knowledge by firstly identifying why designers lack the
motivation to implement SID and secondly through the design of a theoretical model to
motivate designers to increase SID. The Safety in Design Motivational Model (SIDMM), as
shown in Figure 2 below, presents a staged and continuous method to influence the
designer’s work environment and improve their motivation.
It is expected that the value provided by the SIDMM to designers implementing SID will be
suitable for other industries and jurisdictions throughout Australia. The SIDMM and its
contribution to knowledge are explained in detail in chapter five.
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Continuous Reinforcement of Value and Awareness

Enforcement

Clarity
Value

Awareness

Culture

Incentive

Stage 1 Autonomy

Stage 2 Competence/
Relatedness

Stage 3
Controlling

Figure 2 - Safety in Design Motivational Model
In addition to its contribution to SID knowledge, the research contributes to SID practice
through the provision of a number of recommendations to increase designer motivation. The
recommendations use the SIDMM as a theoretical framework to inform their content and
priority. Following the staged continuous nature of the SIDMM, the recommendations aim to
create the most appropriate work environment to positively influence the designer’s selfmotivation towards SID. The recommendations to practice include: creating awareness of the
SID concept and legislation; identify the value of SID to the designer; increase the designer’s
knowledge of how to implement SID; improve the safety culture of the design industry by
aligning culture improvement with the SIDMM; and, enforce SID where it is deliberately
ignored.
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1.5

Organisation of the Thesis

The thesis is presented over seven chapters commencing with this Introduction (Chapter
One), and supported by two appendices. Chapters one to three provide the context for the
study while chapter’s four to seven describe the findings, analysis, discussion and final
recommendations:
Chapter Two – Literature Review
This chapter provides a comprehensive overview of the literature related to Safety in Design.
It lists the benefits and barriers to SID and concludes with a review of motivation theory and
its relationship to motivation of designers.
Chapter Three – Research Methods
This chapter sets out the research design and methods used in this study and the ethical
principles that were considered. It outlines the use of motivation theory and explains how it
has informed the research outcomes.
Chapter Four – Research Findings
This chapter presents the key research findings and how they are influencing the designer’s
motivation. It also sets out the six key themes that emerged through an analysis of the
findings.
Chapter Five – Testing and Advancing Motivation Theory
This chapter presents the main artefact produced during this research: a theoretical model that
provides a framework for motivating designers to increase SID implementation. It discusses
the limitations of existing motivation theory to study safety in design and describes the
adaptation of motivation theory that was undertaken to produce the new motivational model.
Chapter Six – Recommendations on Practice
This chapter discusses the importance of the research to practice. It shows how the theoretical
contribution made by the study could be applied to the practical situation of increasing SID.
It also provides a number of key recommendations to practice.
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Chapter Seven – Conclusion
This chapter summarises the research problem and presents the major conclusions drawn
from the study findings. It reconfirms the research contribution to knowledge and discusses
the research limitations. This is followed by a number of recommendations for future
research.
Appendices
The appendices for this study include: the primary questions asked during the semi-structured
interviews; and, the jurisdictional progress of SID legislation in Australia.

1.6

Summary

This chapter outlined the importance of SID and discussed the designer’s lack of motivation
to implement SID. Why designers lack motivation to implement SID and how can designers
be motivated to increase SID implementation was identified as a gap in knowledge and used
to inform the research aims and objectives. The following chapter reviews the current SID
literature and introduces self-determination theory as a theoretical framework to analyse the
research data and inform the SID motivational model.
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2

LITERATURE REVIEW

The following literature review consists of five sections: the first section defines the term
designer and sets out the designer’s legal obligation. The second section reviews the benefits
and barriers designers encounter when considering SID. The benefits of SID can be used as
motivating factors to increase the designer’s SID implementation and the barriers identify
where designer’s work environment hinders their motivation to implement SID. A lack of
SID tools and methodologies was identified as a barrier to SID, and in response, section three
provides a review of SID tools and methodologies to verify the extent of available SID tools
and determine if availability is a real or perceived barrier. The fourth section lists the
proposed ways forward for designers to overcome the barriers identified in section two. The
ways forward are then followed by an exploration of motivation theory as a way of
understanding the designer’s motivation and to inform the methods to increase motivation set
out in chapter five.

2.1

Designer’s Safety in Design Obligation

The process of Safety in Design (SID) was originally the responsibility of the master builder.
The master builder filled the shoes of the architect, engineer, general contractor and
construction manager and took on the responsibility for developing projects from conception
to completion (Gambatese, 1998). The expertise and knowledge that was once solely
provided by the master builder has now, as a result of education, been divided into two
distinct divisions within the industry: design and construction (Gambatese, 1998). Design and
engineering training was based on theory and learned through academic education, whereas
the manual skills of building were learned through hands-on jobsite training (Gambatese,
1998). Since this division, the design industry has only considered the end user of the facility
rather than the builder (Hecker & Gambatese, 2003) and views the burden of managing safety
during construction as solely the responsibility of the builder (Behm, 2005). Additionally, the
lack of construction skills and on-site training has meant many designers do not have the
construction knowledge needed to understand how their designs could impact safety (Larsen
& Whyte, 2013; Schultz & Jorgensen, 2014). The result of the designer’s lack of
responsibility for safety means that builders are taking on the full risk and burden of
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managing safety, and in turn, suffering the consequences of building designs that could
possibly have been modified to be safer to build while still retaining their design integrity.
The literature refers to the process of SID in a number of ways including: prevention through
design (Howard, 2008; Schulte et al., 2008; Zarges & Giles, 2008); construction hazard
prevention through design (Lingard et al., 2012a; Schultz & Jorgensen, 2014); and designing
for safety (Kamardeen, 2013). The term ‘prevention’, used in the first two definitions, is not
specific enough to the concept of safety, and could potentially create confusion around what
is being prevented. The second definition includes the word ‘construction’ which limits its
use to only the construction phase of a project. The third definition, designing for safety,
clearly sets out the process by putting the emphasis on to safety and the responsibility for
implementation on to the designer. While designing for safety provides a good name of the
concept being studied, this study uses the nomenclature Safety in Design (SID). SID is a
similar term as designing for safety however it is commonly used and accepted throughout
the literature (Schultz & Jorgensen, 2014; Taiebat & Ku, 2011; Zhang et al., 2013).
SID is described a number of ways within the literature, including:
“The practice of anticipating and designing out potential occupational safety and
health hazards and risks associated with new processes, structures, equipment, or
tools, and organising work, such that it takes into consideration the construction,
maintenance, decommissioning, and disposal/recycling of waste material, and
recognising the business and social benefits of doing so.” (Schulte et al., 2008, p.115)
“The consideration of construction site safety in the design of a project.” (Behm,
2005, p.589)
“The integration of hazard analysis and risk management methods early in the design
and engineering stages, and taking the actions necessary so that risks of injury or
damage are at an acceptable level.” (Manuele, 2008, p. 127)
“Safe design means a design that allows and conditions, as far as reasonable, safe
use across the whole life cycle of the product, from manufacture, construction,
transportation and installation, through use, maintenance and modification, to
decommissioning, demolition and disposal.” (Hale et al., 2007, p.309)
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While the definitions all describe a similar process, some are more applicable than others.
Both Schulte (2008) and Manuele (2008) include the important requirement to undertake the
process of risk management and analysis, whereas Behm (2005) and Hale (2007) only state
that risks should be considered or allowed for. The non-specific nature of considering or
allowing for risks could be seen by some designers as limiting their requirement to
systematically analyse their designs for potential future safety risks. A further discrepancy
between the definitions is how far into the future life of the building the designer needs to
consider safety. Both Schulte (2008) and Hale (2007) consider the full life cycle of the
building from construction through to demolition; however, Behm (2005) only refers to
construction site safety. Once again, the extent of designers SID responsibility is not
consistent and could result in valuable designer input on safety at the demolition stage being
missed. Manuele makes one valuable inclusion by using the word “early”. The increased
ability to influence safety by commencing SID early in the design phase was previously
highlighted in Figure 1 – Designer’s Ability to Influence Safety (Szymberski, 1997).
The diversity of definitions evidenced above highlights the problem designer’s face when
considering SID. General and inconsistent descriptions of SID could leave designers unsure
of their responsibilities and unaware of their legal and moral obligations. This study does not
provide a more accurate definition of SID as differing definitions could have the potential to
cause further confusion. This study instead uses the legal definition that has been included
within the Australian legislation. The designer’s legal SID obligations are set out in the
model WHS Act 2011 (Commonwealth of Australia, 2016a) and model WHS Regulations
2011 (Commonwealth of Australia, 2016b) which have been adopted in all states and
territories in Australia, except Victoria and Western Australia (SeeAppendix Two). The ‘Safe
Design of Structures Code of Practice’ (Safe Work Australia, 2014) is a practical guide to
achieving the health, safety and welfare required under the model legislation, and gives the
following description of the designer’s legal obligations in respect to SID:
“Safe design means the integration of control measures early in the design process to
eliminate or, if this is not reasonable practicable, minimise risks to health and safety
throughout the life of the structure being designed.” (Safe Work Australia, 2014, p.3)
The Safe Design of Structures Code of Practice goes on to explain that the consideration of
safety should be seen as part of a wider set of design objectives that include the consideration
of practicability, aesthetics, cost and functionality. The code also emphasises the need to
13
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commence SID early and include decisions around: materials to be used; methods of
construction; and legislation to be considered and complied with.
While the safe design of structures code of practice elaborates further on what to consider
when implementing SID, it is still, like the definitions contained within the literature, very
general in nature. The open-ended nature of the SID definition has the potential to leave
designers unclear of their SID obligations and in need of a more detailed explanation that
allows them to understand how and when SID should be implemented.
Further guidelines to assist designers with their legal obligations are included in the ‘Guide to
the Model Work Health and Safety Act’ (Safe Work Australia, 2016a) and the ‘Guide to
Model Work Health and safety Regulations’ (Safe Work Australia, 2016b). The ‘Guide to the
Model WHS Act 2011’ describes SID as:
“A designer of a plant, structure or substance that is to be used, or could reasonably
be expected to be used, at a workplace must ensure all workplace activity relating to
it including its handling or construction, storage, dismantling and disposal is
designed, so far as is reasonably practicable, to be without risks to health or safety
when used for its intended purpose.” (Safe Work Australia, 2016a, p.10)
The Act goes on to say that designers must carry out tests and examinations to ensure the
structures they design meet WHS standards and then provide evidence of this to those for
whom the structure was designed. While the requirement to undertake a level of risk analysis
is explained, the definition is not very specific. Further clarification on whom the risk
assessment (SID Report) should be provided to, and the stages of the structures lifecycle it
should apply to, are not clear. The definitions provided within the Act and guidelines are no
more specific or helpful than definitions found within the literature. As SID is a legal
requirement, it should be the responsibility of legislators to improve the definition of SID to
ensure there is no confusion or misinterpretation around its wording or implementation. To
avoid further confusion, this thesis does not propose a new definition of SID and instead
relies on the definition provided within the legislation.
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2.2

Definition of Designer

Following on from an understanding of what SID is, it is important to be clear about who is
legally obligated to undertake SID. The SID literature makes numerous references to
designers; however, it does not provide many definitions for the ‘designer’. Articles putting
forward definitions of the designer include Baxendale and Jones (2000, p.35) who define
designers as “architects, consulting engineers, surveyors, specifiers, principal contractors and
specialist subcontractors”; and, Gambatese (1998, p.107), who referred to designers as
professionals in the discipline of “architecture, civil and mechanical engineering”. This lack
of definitive definition for the designer is explained by Lingard and colleagues who found
that “design solutions emerged as a result of a network of inter-related decisions and
outcomes resulting from repeated interactions between multiple stakeholders” (Lingard et al.,
2011, p.306). Lingard and colleagues went on to say that given the range of actors involved,
it would be “problematic to ascribe responsibility for (SID) to an abstract sociotechnical role,
i.e. 'the designer’” (Lingard et al., 2011, p.307). While Lingard and colleagues have made an
important observation, an accurate description of the designer is still essential for effective
SID legislation. A definition of designer can be found in the ‘Safe Design of Structures Code
of Practice’ (Safe Work Australia, 2012c, p.3):
“A designer is a person conducting a business or undertaking whose profession, trade
or business involves them in:
•

preparing sketches, plans or drawings for a structure, including variations to a
plan or changes to a structure; and,

•

making decisions for incorporation into a design that may affect the health or
safety of persons who construct, use or carry out other activities in relation to the
structure.”

The definition goes on to provide a detailed list and description of who the designer is under
the legislation. Some of the occupations that involve a level of design include: architects;
interior designers; engineers; building surveyors; and contractors carrying out design work as
part of their contribution to a project. This detailed list of designers ensures less confusion
around who is ultimately responsible for SID implementation. The definition provided in the
code of practice is far more detailed and specific than those offered in the literature, which is
appropriate considering its legal nature.
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2.3

Benefits of Safety in Design

The literature identified a number of benefits to implementing SID (see Table 1), all of which
highlight the importance of SID and consequently the need to increase SID implementation.
Table 1 - Benefits of SID
Benefit

Author

Reduced injuries

(Behm, 2005; Gambatese, 2008; Gambatese & Hinze,
1999; Gambatese et al., 1997; Toole & Gambatese,
2008)

Improved quality of design
and productivity

(Behm & Culvenor, 2011; Gambatese, 2008;
Gambatese et al., 1997; Gambatese et al., 2013)

Emotional benefits

(Behm & Culvenor, 2011; Gambatese et al., 2013)

Long term cost
improvements

(Behm, 2005; Gambatese, 1998; Gambatese & Hinze,
1997; Ku, 2014; Toole & Gambatese, 2008; Toole &
Carpenter, 2011)

The implementation of SID can benefit not only the designer, but can also benefit other
stakeholders such as: building maintenance personnel (Behm, 2005) and builders
(Gambatese, 2008). SID positively influences the future safety of workers (Gambatese &
Hinze, 1999) by reducing or eliminating potential hazards at the design stage (Gambatese,
2008; Gambatese et al., 1997). In addition to its ability to reduce safety risks, SID has been
found to benefit builders by increasing productivity during construction (Gambatese, 2008;
Gambatese et al., 2013) and reducing insurance premiums (Behm, 2005). While it has been
argued that SID reduces safety risks by encouraging designers to think creatively about future
construction safety and construction processes (Behm & Culvenor, 2011), the lack of
motivation (Musonda & Haupt, 2009) to implement SID means most of the benefits will be
difficult to realise.
While SID can benefit worker safety, its financial benefits can also be used to promote SID.
Identifying and eliminating hazards during design can be more cost effective than reactive
management of hazards during construction (Toole & Gambatese, 2008). Further savings can
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be made through the avoidance of potential injuries; fatality related costs; and, associated
third-party lawsuits (Gambatese, 1998; Toole & Carpenter, 2011). However, most of the
financial benefits are only realised over the long-term (Toole & Carpenter, 2011). The
problem with long term cost benefits is they will likely take time to translate into lower
project costs. Building owners such as developers, who are looking to sell buildings before
they are complete, may find it hard to look beyond a short-term cost increase of SID. A
further problem is that most of the financial benefit of SID, such as improvement in the
quality of buildings (Gambatese, 2008; Gambatese et al., 2013) and reductions in long term
maintenance costs (Gambatese et al., 1997), do not directly benefit the designer. While the
benefits of SID to the builder can be quite tangible, the benefit to the designer is not so clear.
While SID has been found to benefit designers by: reducing ongoing redesign and rebuild
(Gambatese et al., 1997); and, improving their morale (Gambatese et al., 2013), these benefits
alone will not likely be significant enough to motivate designers to increase SID.

2.4

Barriers to Safety in Design

The literature identified a number of barriers impeding SID (Table 2) providing some insight
into why SID implementation is low.

17

Chapter 2 Literature Review

Table 2 - Barriers to SID
Barrier

Author

Designers lack of responsibility
to implement SID

(Gambatese et al., 2005; Larsen & Whyte, 2013;
Morrow et al., 2015; Schultz & Jorgensen, 2014)

Designers lack of knowledge on
how to implement SID

(Gambatese et al., 2013; Gangolells et al., 2010; Hecker
et al., 2005; Kamardeen, 2013; Ku, 2014; Larsen &
Whyte, 2013; 2009; Schultz & Jorgensen, 2014; Toole
& Gambatese, 2008; Toole & Carpenter, 2011; Toole &
Gambatese, 2007; Torghabeh & Hosseinian, 2012)

Designers lack of site experience (Hayne et al., 2017)
Potential program delays

(Behm & Culvenor, 2011; Gambatese et al., 2005)

Lack of SID enforcement

(Larsen & Whyte, 2013; Zarges & Giles, 2008; Zou et
al., 2008)

Lack of awareness of SID tools
and resources

(Frijters & Swuste, 2008; Gambatese et al., 2013; Ku,
2014; Larsen & Whyte, 2013; Lingard et al., 2012a;
Torghabeh & Hosseinian, 2012; Zou et al., 2008)

Limits design creativity

(Frijters & Swuste, 2008; Gambatese et al., 2005;
Larsen & Whyte, 2013; McAleenan & Behm, 2014)

Liability concerns

(Bond, 2009; Gambatese et al., 2005; Gambatese et al.,
1997; Gambatese et al., 2013; Hecker et al., 2005; Lin,
2008; Toole & Gambatese, 2008; Toole & Carpenter,
2011; Torghabeh & Hosseinian, 2012; Zarges & Giles,
2008; Zou et al., 2008)

Increased costs

(Behm & Culvenor, 2011; Gambatese et al., 2005;
Gambatese et al., 2008; Hecker et al., 2005; Howe,
2008; Toole & Carpenter, 2011; Zarges & Giles, 2008)

Lack of SID education

(Gambatese & Hinze, 1997; Zarges & Giles, 2008)

Lack of designer’s motivation

(Gambatese et al., 2013; Musonda & Haupt, 2009)

Lack of organisational safety
culture

(Öney-Yazıcı & Dulaimi, 2015)

The literature review identified a high number of barriers, consequently it should not be
surprising that the take up of SID is low. Upon further analysis of the barriers, they can be
divided into two types: actual barriers; and perceived barriers. The following section initially
focuses on the actual barriers designers face, and then discusses the perceived barriers.
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One of the actual barriers to implementing SID effectively is the designers lack of SID
knowledge (Ku, 2014) and their lack of understanding of construction safety and construction
processes (Hecker et al., 2005; Larsen & Whyte, 2013; Schultz & Jorgensen, 2014; Toole &
Gambatese, 2007). A study by Musonda and Haupt (2009) found that 68 per cent of designers
interviewed had an average to below average knowledge of SID. To implement SID,
designers need to have the knowledge to implement SID and an understanding of the
construction processes required to build their designs (Gambatese et al., 2005; Gambatese &
Hinze, 1999; Manuele, 2008; NOHSC, 2004; Toole & Gambatese, 2008; Toole & Carpenter,
2011; Torghabeh & Hosseinian, 2012). However, most designers have not had the education
or training to enable them to implement SID (Gambatese & Hinze, 1997; Torghabeh &
Hosseinian, 2012; Zarges & Giles, 2008). This lack of education suggests that designers are
not getting the support from their work environment that is needed to increase their SID
knowledge. A link has been established between designer’s confidence and attitude towards
implementing SID and the safety culture within their design organisation (Öney-Yazıcı &
Dulaimi, 2015). Design organisations that do not offer or show support for SID can result in
less confident and less willing designers to implement SID.
Another actual barrier to SID implementation is a lack of enforcement by legislators and
building owners (Zou et al., 2008). The design procurement stage is an ideal time for building
owners to enforce the SID; however, this is not being done (Zarges & Giles, 2008). While
legislators and building owners can play a valuable role in SID enforcement, it should
ultimately be up to the designer themselves to ensure SID is completed.
Designers have identified a lack of time to focus on SID implementation as a direct barrier to
its implementation. A study by Behm and Culvenor (2011) found strong views among
designers that project durations had increased as a result of SID and it was adversely
impacting the project schedule (Gambatese et al., 2005). Furthermore, the cost associated
with SID has also been identified as a barrier, with designers stating they were incurring cost
increases through: additional training; time spent undertaking SID; and increased insurance
premiums (Toole & Carpenter, 2011). It is interesting to note that designers believed they
sustained increased costs for training and implementing SID despite findings that there was a
lack of SID training and implementation (Torghabeh & Hosseinian, 2012). Designer’s also
believed that passing on the cost of SID could make their fees uncompetitive (Behm &
Culvenor, 2011; Gambatese et al., 2005; Hecker et al., 2005; Toole & Carpenter, 2011;
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Zarges & Giles, 2008). While time and cost incurred as a result of SID creates an actual
barrier for some designers, it could be argued that increasing the designer’s motivation could
reduce this barrier by increasing the level of SID across the whole industry. Additionally, the
experience gained through increased implementation, would also lead to time and cost
efficiencies.
The literature also identified a number of barriers to SID that could be viewed as perceived
barriers. These barriers, while appearing significant to designers, could be overcome through
an increased level of awareness of SID. One of the perceived barriers is the belief that safety
is not the responsibility of the designer and that construction safety should be solely the
responsibility of the builder (Schultz & Jorgensen, 2014). The reasons given by designer’s to
why safety is not their responsibility included: SID could interfere with the builder’s means
and methods (Gambatese et al., 2005); it should be up to the builder to find safe ways to build
designs (Schultz & Jorgensen, 2014); the consideration of health and safety is the
responsibility of ‘health and safety’ experts (Morrow et al., 2015); and, a belief that SID
could place limitations on their design creativity (Gambatese et al., 2005; McAleenan &
Behm, 2014). Interestingly, designers are placing the responsibility for safety upon those who
they believe gain the most benefit from improved safety (Musonda & Haupt, 2009), the
builders. Designers will need to understand how SID can directly benefit them to reduce the
impact of this barrier. Another perceived barrier identified in the literature is the designer’s
concerns around liability and their fear of being sued (Gambatese et al., 2005; Gambatese et
al., 2013; Hecker et al., 2005; Lin, 2008; Toole & Gambatese, 2008; Torghabeh &
Hosseinian, 2012; Zarges & Giles, 2008; Zou et al., 2008). As a result, the design profession
has distanced itself from SID for fear of increasing its liability exposure (Gambatese et al.,
1997), believing that the litigation risk outweighs the benefit of implementing SID (Toole &
Carpenter, 2011). This suggests that designers believe they are more likely to be sued when
they implement SID rather than when they ignore it. In countries where SID is legislated,
such as Australia (Commonwealth of Australia, 2016a) and the United Kingdom (CDM,
2015), implementing SID would likely reduce the designer’s exposure to liability.
A further barrier to SID is the lack of SID tools and resources to assist designers (Gambatese
et al., 2013; Ku, 2014; Larsen & Whyte, 2013; Lingard et al., 2012a; Torghabeh &
Hosseinian, 2012; Zou et al., 2008). The lack of access to formal processes to deal with
health and safety during design (Schultz & Jorgensen, 2014) means designers, particularly
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those with limited construction knowledge, are missing out on a valuable resource. A further
problem is that some designers have said that the SID tools they used were often unable to
cope with the dynamic and contingent nature of design work (Lingard et al., 2012a).
Designers see the lack of SID tools as a barrier to implementing SID and are requesting
access to structured and systematic SID tools to assist them with SID (Schultz & Jorgensen,
2014). A review of the SID literature identified the existence of a number of SID tools and
methodologies as described in the following section.

2.5

Safety in Design Tools and Methodologies

The literature review found that SID was generally delivered via two methods: i) hazard
identification check-list based systems that are restricted to what is in the database or hazards
that have already taken place, and ii) a method based on prompt words intended to promote
discussion with facilitators. The review also found that most designers in the United States
use the checklist based tools via paper or software interfaces whereas in Australia and the
United Kingdom designers preferred risk assessment and design guides (Ku, 2014). While
many of the SID tools described in Table 3 below were developed by organisations for their
internal use, some were available for general use.
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Table 3 – Safety in Design Tools and Methodologies
SID Tools and Methodologies
The Design for Construction Safety Toolbox
One of the earliest SID tools, developed as an alternative to the cumbersome written
checklists and practice manuals traditionally used to facilitate the design and review
process. The Design for Construction Safety Toolbox is a computer based design tool that
introduces a variety of project-specific design suggestions to improve safety during the
construction phase of a project. The majority of the design suggestions come from
interviews with construction industry personnel. The developer of the tool envisages
extensive use will generate further safety design suggestions that can be cycled back into
the software. Continued use is expected to produce improvements to the programs
functionality and a better fit to the needs of the design community (Gambatese et al.,
1997). An updated version 2.0, described as “a versatile, easy-to-use tool to help plan and
design projects for enhanced construction worker safety” (Construction Industry Institute,
2017) is currently available for purchase on-line;
Life Cycle Safety (LCS)
A safety in design intervention developed for a US company rolling out a number of new
factories. The LCS process begins with organised focus groups made up of client
stakeholders and trade contractors to identify potential safety issues and then suggest
appropriate design solutions. As detailed design progresses, concurrent LCS reviews are
conducted on each design package with input from trade contractors, operation and
maintenance personnel and knowledgeable stakeholders. The LCS process aims to bridge a
gap between the constructor’s experience and knowledge and the design process (Hecker
& Gambatese, 2003);
Construction Hazard Assessment and Implication Review (CHAIR)
Developed in 2001 in close consultation with contractors and design professionals, CHAIR
was developed to assist designers, constructors, clients and other key stakeholders come
together to reduce construction, maintenance, repair and demolition safety risks associated
with design in a structured and systematic way. CHAIR provides a rigorous framework for
facilitated discussion, stimulated by guidewords or prompts, that is implemented over a
three-phased process: CHAIR One is at the conceptual phase when fundamental changes
can still be made; CHAIR Two focuses on construction and demolition issues prior to
construction; and, CHAIR Three focuses on maintenance and repair issues (Work Cover
NSW, 2001);
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SID Tools and Methodologies
10 Step Safety Assessment in Design Model
Frijters and Swuste (2008) developed a 10-step Safety Assessment in Design Model to
assist designers in the construction industry. The model initially looked at the risk of falls,
as they were deemed the most common form of accident on construction sites. The model
compares different building systems for a particular activity and estimates a degree of risk
for each activity. The designer is then personally responsible for deciding whether a level
of risk is acceptable. This method pays special attention to the importance of construction
safety during the design process by allowing consequences to be attached to failure to
follow the design process. While the method was not found to be difficult to implement, it
was labour-intensive;
Tool for Safety and Health in Design (ToolSHeD)
A web-based decision support tool, which reproduces the reasoning used by WHS experts
to assess the risk of falling from the roof of a building during maintenance works.
Designers enter information about relevant design features and a risk report is generated
based on a risk rating agreed by a panel of experts. On the basis of the report, designers can
choose to accept the level of risk and proceed, or to track back through the design decisions
made and modify “high risk” design features to reduce the risk to an acceptable level.
While there has been positive feedback from the design industry for ToolSHed, it is limited
to design related risks from falls from height (Cooke et al., 2008);
Risk and Opportunity at Design (ROAD)
A programme that performs a risk and opportunity analysis at the design stage. ROAD was
developed by multinational building and property company Bovis Lend Lease as a
compulsory measure to address their minimum environmental, health and safety standards
to be addressed at the design stage. ROAD is a pro forma document that follows a process
of identifying safety risks or opportunities, recording possible solutions, identifying the
relevant trade package and identifying a person to be responsible for the action and closure
of the risk. Risks are initially identified and categorised as high, medium or low by a team
of project delivery members including representatives from design, construction, facilities
management, client and cost planning. Zou et al. (2008) suggested that ROAD could be
introduced and implemented into the entire Australian construction industry to minimize
and eliminate safety risks and maximize safety opportunities;
Eliminate Reduce Inform Control (ERIC)
A risk management system, aimed at engineers, to enable them to qualitatively manage
risks. ERIC relies on an experienced facilitator working through potential safety risks
within a design. Risks that cannot be initially eliminated need to have a strategy developed
to ensure they can be contained and the risk reduced. Residual risks are then passed on to
the builder to enable them to be mitigated during the construction stage. ERIC is a
qualitative tool to be used by competent persons. Outputs are generally based on judgment,
informed by contemporary good practice, rather than any notional (and somewhat
arbitrary) scoring matrices (Carpenter, 2010);
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SID Tools and Methodologies
Quantitative methodology to evaluate the safety-related performance of residential
construction
Gangolells et al. (2010) introduced a quantitative methodology to evaluate the safetyrelated performance of residential construction designs using a risk analysis–based
approach. Designers compare construction techniques during design and calculate the
corresponding level of risk for each technique. The process-orientated approach requires an
inventory of construction processes, activities and stages as well as common safety risks.
The developed methodology is able to highlight how changing design decisions may affect
the significance of a particular safety risk and consequently how this may affect the overall
safety risk level of the construction project. The methodology is especially worthwhile for
those less-experienced designers who lack the skills and knowledge required to recognise
hazards and develop optimal designs;
Decision Support Expert System (ES)
The introduction of artificial intelligence into structural engineering design. ES is a
decision support system for optimal structural design of buildings that considers a designs
risk of propagating rupture. The system is based on a knowledge base, which can be
updated and expanded with the advent of new codes of practice and new structural design
recommendations. The database is expected to include design examples, patents, books and
solutions to overcome difficulties (Alekhin & Khanina, 2013);
SID Rule-Checking Platform
Zhang et al. (2013) developed a preliminary automated SID Rule-Checking Platform that
focuses on safety access/egress. The platform is intended to act as a support tool to the
traditional safety in design review process by assisting with better-informed and faster
decisions, which avoid the sole reliance on the experience of the designer. It aims to
provide consistency, reduce the level of human error and allow designers to focus time on
safety issues too complex for the automated system. It applies novel safety code
compliance checking algorithms on intelligent 3D information models prepared during the
design and planning phase; and,
Building Information Modelling (BIM)
Zhang et al., (2012) undertook a study to extend BIM to include hazard identification and
correction during construction planning and design. Zhang and colleagues explain that
integrating BIM into construction safety is changing the way safety is approached and
looked at. Their research extends BIM to include automated hazard identification and
correction during construction planning and design. Once the safety rule checking system
has identified the hazards, the designer incorporates corrective actions into the design. The
developed automated safety checking platform then informs the construction team by
reporting why, where, when, and what safety measures are needed for preventing fallrelated accidents before construction starts;
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SID Tools and Methodologies
Mobile Computing Enabled Knowledge Management System
Kamardeen (2013) has proposed a mobile computing enabled knowledge management
system to assist designers implement SID. The knowledge management system is only in
the design stage and research is currently underway to create and test a new mobile App to
support effective SID. The App is intended to be an easy-to-use and economical SID
support resource for designers. New knowledge and conceptual frameworks to support the
development of the management system can be found in a book titled: ‘Fall Prevention
Through Design in Construction. The Benefits of Mobile Computing’ (Kamardeen, 2015).

A promising development in the current SID tools is the use of new time saving technologies.
Computer and mobile technology can make the tools quicker and simpler to use than older
more laborious paper based tools. New knowledge based tools such as Zhang and Colleagues
SID rule-checking platform, are using technology to assist less experienced designers by
overcome their lack of construction knowledge. While a number of SID tools have been
identified, their benefit can only be realised if designers are aware of their availability and
have access to them. Some of the tools presented in the literature, such as the ‘Mobile
Computing Knowledge Management System’ and the ‘Decision Support Expert System’ are
not yet fully developed and available for use. Private construction companies for their own
personal use have developed other valuable tools such as ROAD. Increasing awareness of the
tools that are available will increase their use and drive demand for improvements to, and
development of, more effective tools. Improving the awareness and availability of
standardised SID tools has been identified in the following section as a way to increase SID
implementation (Larsen & Whyte, 2013).
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2.6

Suggestions to Increase Safety In Design

To overcome the numerous barriers to SID, a number of suggestions have been made to
move forward. Table 4 lists a number of suggestions to increase SID implementation
identified in the literature. For the suggestions to succeed, designers need the motivation to
implement them, which is lacking (Musonda & Haupt, 2009).
Table 4 - Suggestions to Increase SID
Proposed Way Forward

Author

Designers need to
acknowledge the link between
design and safety

(Behm, 2005; Schultz & Jorgensen, 2014; Torghabeh &
Hosseinian, 2012)

Designers need to improve
their knowledge of safety in
design and its implementation

(Behm & Culvenor, 2011; Behm et al., 2014; Gambatese et
al., 2005; Gambatese & Hinze, 1999; Jørgensen et al., 2010;
Lin, 2008; Manuele, 2008; NOHSC, 2004; Toole &
Gambatese, 2008; Torghabeh & Hosseinian, 2012)

Safety in design
implementation requires more
collaboration between
stakeholders

(Atkinson & Westall, 2010; Behm, 2005; Gambatese et al.,
2008; Gambatese et al., 2013; Hecker et al., 2005; Hecker &
Gambatese, 2003; Schulte et al., 2008; Torghabeh &
Hosseinian, 2012; Zou et al., 2008)

SID should be integrated into
current design review
processes

(Behm et al., 2017; Gambatese et al., 2008; Larsen & Whyte,
2013; Schultz & Jorgensen, 2014; Toole & Carpenter, 2011)

Designers should be offered
incentives to implement SID

(Gambatese et al., 2005; Larsen & Whyte, 2013; Lin, 2008;
Smithers & Walker, 2000)

Identify returns on investment
for implementing SID

(Howe, 2008; Joyner & Payne, 2002; Lin, 2008)

Greater enforcement of SID

(Behm, 2005; Behm et al., 2017; Ku, 2014; Aires et al.,
2010; McAleenan & Behm, 2014)

Greater client enforcement of
SID through the contract

(Behm, 2005; Gambatese et al., 2005; Gambatese & Hinze,
1999; Gambatese et al., 1997; Larsen & Whyte, 2013)

Increase the demand for SID

(Schulte et al., 2008)

Develop a SID culture within
the design industry

(Howe, 2008; Lee, 1996; Lin, 2008; Lingard et al., 2012a;
Schulte et al., 2008; Schultz & Jorgensen, 2014)

The design industry needs to
focus on ethics, morals and
social responsibility

(Coble & Blatter, 1999; Eekels, 1994; Gambatese, 2008;
Gambatese et al., 2013; Hale et al., 2007; Kusz, 2005;
Musonda & Haupt, 2009; Schulte et al., 2008; Toft et al.,
2003; Toole & Carpenter, 2011; Valentine & Fleischman,
2008; Vesilind & Gunn, 1998; Zarges & Giles, 2008)

Designers need to improve
their awareness of SID tools
and resources

(Gambatese et al., 2005; Gambatese et al., 2008; Gambatese
et al., 2013; Howe, 2008; Larsen & Whyte, 2013; Lingard et
al., 2012b; Toole & Carpenter, 2011; Zou et al., 2008)
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One of the suggestions to increase safety in design (SID) is to highlight the advantages of the
SID concept by educating designers on the link between design and construction safety
(Hayne et al., 2017; Schultz & Jorgensen, 2014; Torghabeh & Hosseinian, 2012). Designers
need to be aware they are in a position to make decisions that have the ability to reduce or
eliminate certain safety risks before they reach construction sites (Behm, 2005). One
recommendation to educate designers on the link between design and safety is through the
presentation of documented case studies showing successful SID experiences (Behm &
Culvenor, 2011; Lin, 2008). While educating designers on the impact they can make to
construction safety could improve their motivation, without statistics and evidence, it is
unlikely designers will have the motivation to change.
The designer’s lack of awareness of available SID tools is inhibiting their SID
implementation. A further suggestion to improve SID implementation is to increase the
designer’s awareness of available SID tools (Howe, 2008). In addition, there needs to be
access to resources and explanatory guidelines to assist designers implement SID (Gambatese
et al., 2005; Gambatese et al., 2013; Larsen & Whyte, 2013). As previously shown, some
organisations have developed their own successful in-house SID tools (Zou et al., 2008);
however, access to these tools would likely be restricted to those particular organisations.
Currently, there is an emphasis developing SID tools that utilise new technologies like
Building Information Modelling (Zhang et al., 2012). BIM involves the generation of digital
3D designs which can facilitate both engineering and safety planning tasks during design
(Oloke, 2014). However, current SID tools utilising BIM will still need improving to allow
them to be effective (Ku, 2014). The problem with existing SID tools is that many of them
are either utilised solely by those organisations that have invented them, or they are still in
the development stage.
One of the barriers to SID was the designer’s lack of SID knowledge. A further suggestion to
increase SID is to focus on improving the designer’s SID knowledge. A suggestion to
overcome the designer’s lack of knowledge is for stakeholders in the design industry to work
collaboratively towards educating designers and design students on SID (Gambatese et al.,
2005; Gambatese & Hinze, 1999; Manuele, 2008; NOHSC, 2004; Toole & Gambatese, 2008;
Torghabeh & Hosseinian, 2012). Fundamental concepts of SID, incorporating the skills
required to implement SID, need to be introduced to first year students (Behm et al., 2014).
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Efforts to increase SID education could have a positive impact on SID implementation;
however, designers are not generally in a position to influence the content of tertiary
curriculums. Another suggestion to improve the designer’s SID knowledge is through a
greater engagement with construction work through site visits (Larsen & Whyte, 2013).
Visits to building sites are something designers can have control over, however barriers such
as time and cost can interfere. A further suggestion to overcome designer’s lack of
construction knowledge is to collaborate with builders during SID. Designers need to view
SID as a collaborative process requiring input from designers, builders, clients and key
stakeholders (Gambatese et al., 2008; Gambatese et al., 2013; Schulte et al., 2008; Zou et al.,
2008). The increased communication between builders and designers can provide benefits to
both groups by improving SID and in turn, improving builder health and safety (Hecker et al.,
2005; Hecker & Gambatese, 2003; Torghabeh & Hosseinian, 2012).
An obstruction to increasing collaboration is the design is often completed before the builder
is known. The benefits of collaboration between designers and builders is mostly realised on
‘design and construct’ forms of contract, where designers and builders work closely together
(Atkinson & Westall, 2010; Behm, 2005; Torghabeh & Hosseinian, 2012). Traditional
design-bid-build contract methods do not allow builders to provide input during design phase
and restricting designer access to the wealth of construction safety experience builders can
provide (Toole & Carpenter, 2011; Torghabeh & Hosseinian, 2012).
Designers identified the time spent implementing SID as a barrier to its implementation. To
reduce the time taken implementing SID, it is suggested SID be integrated into design
reviews such as environmental sustainability and green design (Gambatese, 2008). By
integrating SID, it may not be viewed as another stand-alone task adding additional burden to
already heavy workloads (Larsen & Whyte, 2013; Schultz & Jorgensen, 2014). Integrating
SID into existing design checks is a good suggestion to reduce the designer’s time
commitment, however it may still be resisted in the way concepts such as sustainability and
green design would have been initially resisted when they first emerged. Schulte and
colleagues (2008) suggest clients should be demanding designs that consider safety in the
same way they request consideration of environmental solutions and sustainable products.
Demanding SID could be an effective way of increasing its implementation; however,
without addressing the designer’s lack of motivation, it is unlikely to effective over the long
term.
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Another suggestion to increase SID is to offer incentives (Gambatese et al., 2005; Larsen &
Whyte, 2013; Lin, 2008; Smithers & Walker, 2000). The suggested incentives identified in
the literature have included: awards for innovative safety solutions and successful case
studies (Lin, 2008); awarding organisations that implement SID while naming and shaming
organisations that don’t (Bond, 2009); and, awarding a professional brand or logo for
organisations implementing SID (Lin, 2008). The introduction of monetary incentives has
also been proposed (Gambatese et al., 2005). Unfortunately, convincing building owners or
authorities to pay designers for work that they believe should be undertaken anyway, would
seem highly unlikely. To be effective, financial incentives would need to be promoted in a
way that emphasises a return on investment (Gambatese, 1998; Lin, 2008; Toole &
Carpenter, 2011). Examples of financial incentives to implement SID included: reduced
insurance premiums; tax credits; and limited liability (Howe, 2008). The suggestion to
promote the financial benefit of SID has merit, however in practice; it might not be so simple.
In reality, it could be difficult to convince an insurance company to reduce premiums for
undertaking work that is already a legal requirement. This suggestion may be more
appropriate in countries where SID is not legislated.
To further increase SID implementation, there are calls to promote SID as a fundamental
community value (Howe, 2008). Designers have the ability to implement measures that can
keep people safe (Patton, 2010), however they have resisted viewing SID in terms of ethical
obligations (Vesilind & Gunn, 1998). Designers should not only be answerable for their
designs but also for their moral behaviour as a person (Eekels, 1994). Toole and Carpenter
(2011, p.7) argue, “Do not design professionals have ethical duties for reasonably minimizing
all of the risks that they have control over, not just the risks that they are unlikely to be sued
over?” Design organisations are encouraged to demonstrate responsibility for safe design
through coherent sets of values on safety, health and the environment and developing ethical
standards to encourage social responsibility and enhanced employee attitudes (Hale et al.,
2007; Lin, 2008; Valentine & Fleischman, 2008; Zarges & Giles, 2008).
Increasing enforcement has been suggested as a way to ensure designers implement SID (Ku,
2014; McAleenan & Behm, 2014). A European study by Aires and colleagues found the rate
of workplace accidents reduced after SID legislation was introduced (Aires et al., 2010).
Together with enforcement, there also needs to be adequate guidance explaining how the
regulations should be implemented (Behm, 2005). Building owners who recognise the cost of
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construction safety incidents and delays (Gambatese et al., 1997) are enforcing SID by
including it in designer’s contracts (Behm, 2005; Gambatese et al., 2005; Larsen & Whyte,
2013). To be effective over the long-term, enforcement will need to first address many of the
previously identified barriers such as the: lack of education; lack of designer responsibility;
and, the lack of availability of SID tools.
To move forward with SID, there needs to be a cultural shift in the way design, and its
potential impact on injury and death, is viewed (Schulte et al., 2008). In practice, designers
are not in a position to implement most of the proposed ways forward by themselves.
Increasing SID will require a major education effort directed towards the whole design
community and a greater recognition of the role played by external parties in shaping SID
outcomes (Gambatese & Hinze, 1999; Lingard et al., 2012a; Schultz & Jorgensen, 2014).
Educational establishments, professional bodies and design organisations will need to play a
role in increasing SID (Morrow et al., 2016).
One further suggestion to increase SID is to investigate ways to improve the designer’s level
of motivation (Behm et al., 2017; Torghabeh & Hosseinian, 2012). However, to date there
has been little attention given to the complex nature of motivation of design personnel such
as architects and design engineers (Oyedele, 2010). In a study that has considered motivation,
Gambatese and colleagues (2013) argued that designers should be motivated by presenting
them with the benefits of SID. While designers should be aware of the benefit of SID, it is
not enough to motivate them to increase SID. A study by Musonda and Haupt (2009) found
that designers continued to lack motivation to implement SID despite being aware of the
benefits of SID. Musonda and Haupt (2009) went on to argue that the designer’s motivation
would likely increase if they were presented with benefits that affected them directly.
However, the problem is that designers see themselves as the last to benefit by SID behind
builders, clients and other stakeholders (Musonda & Haupt, 2009). The high number of
barriers, both actual and perceived is further inhibiting the designer’s willingness to
implement SID. This research turns to motivation theory to find new ways to increase
designer motivation.
The following section provides a brief introduction to motivation theory describes a number
of key mini-theories and gives a background and introduction to self-determination theory.
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2.7

Motivation Theory

The concept of motivation refers to both the internal and external factors that drive action and
act as inducements to action (Locke & Latham, 2004). Motivation affects “not only the
acquisition of people’s skills and abilities but also how and to what extent they utilise their
skills and abilities” (Locke & Latham, 2004, p388). This study turns to motivation theory to
understand how to motivate designers to not only acquire the skills to implement SID, but to
increase the extent to which they implement SID.
Motivation theory was originally dominated by grand theories, such as will, instinct and drive
that sought to explain the full range of motivated action (Reeve, 2009). However, difficulties
generalising from subhuman to human motivation (Graham & Weiner, 2012) meant
investigating such general phenomenon as ‘will’ turned out to be “as mysterious and as
difficult to explain as the motivation it supposedly generated” (Reeve, 2009, p.27). Their
limited use in understanding the full range of motivational phenomena (Graham & Weiner,
2012; Reeve, 2009) eventually led to them fading away (Weiner, 1990). In response, the view
of motivation changed from what instigates behaviour to what drives behaviour (Reeve,
2009). This new view was led by the emergence, in the 1960s and 70s, of a number of diverse
mini-theories such as: achievement theory; cognitive dissonance theory; and, flow theory
(Reeve, 2009).
2.7.1 Mini-Theories of Motivation
One of the mini-theories of motivation, Achievement Motivation, is based on reaching
success and achieving life’s aspirations (Rabideau, 2005). Achievement motivation says that
high achievers have a positive attitude toward learning, accepting challenges, appropriate
goal setting, and overcoming obstacles, while low achievers will feel anxiety about failure
and stressful situations (Nishida, 1988). A person with a high need for achievement is “more
self-confident, enjoys taking carefully calculated risks, researches his environment actively,
and is very much interested in concrete measures of how well he is doing” (McCleland, 1965,
p.7). High achievers only interest in financial rewards is the feedback it provides as to how
well a person is doing. However, many theorists still cannot agree whether achievement is
based on mastering one's skills or striving to promote a better self-image (Brunstein & Maier,
2005). It is unlikely that designer’s behaviour to increase SID would be influenced by a sense
of achievement. Being a work task, SID would not create a sense of creative desire or
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competitiveness. Designers who do not believe SID is their responsibility would not be
motivated implicitly for enjoyment nor explicitly via a sense of incompetence.
Another mini-theory that considers a person’s level of competence for a task is Goal Setting
Theory. Goal-setting is a theory of work motivation that posits “high or hard goals are
motivating because they require one to attain more in order to be satisfied than do low, or
easy, goals” (Locke & Latham, 2006, p.265). Like achievement motivation, there is an
emphasis on the level of competence for a task. While the designer’s level of competence has
been identified as low (Ku, 2014; Torghabeh & Hosseinian, 2012), the previous literature
identified competence as only one of a much broader number of barriers hindering designer
motivation to implement SID.
Two more mini-theories, Self-Schemas and Self-Efficacy theories, also focus on levels of
competence. Self-schemas are cognitive generalisations about the self, based on past
experiences (Markus, 1977) which, once established, determine how tasks are undertaken and
how important they are. As tasks are repeated, self-schemas become resistant to contradictory
information (Markus, 1977). Perceived self-efficacy is concerned with judgements of how
well one can execute courses of action required to deal with prospective situations” (Bandura,
1982, p.122). People who have serious self-doubts about their capabilities can reduce their
effort or not partake in the activity whereas strong self-efficacy can lead to greater efforts to
master challenges. Pre-determined judgements about people’s own capabilities influence
their reactions to certain tasks (Bandura, 1982). Both theories focus on a person’s predetermined view of their abilities or competence and how that affects their motivation for a
task. The applicability of mini-theories such as self-schemas and self-efficacy could be more
useful to explaining SID once the level of SID implementation has increased and designers
have experienced implementing SID.
Two mini-theories that can be applied specifically to work tasks include Expectancy Theory
and Attributional Theory. Expectancy theory was defined by Vroom (1964) as a subjective
probability of an action or effort leading to an outcome. In practice, “expectancy has also
been measured as the perceived relationship or correlation between an action and an
outcome” (Van Eerde & Thierry, 1996, p.576). Expectancy theory is a model of valence,
which says that “the worker's satisfaction with a job or anticipated satisfaction with an
occupation results from the instrumentality of the job for attaining other outcomes and the
valence of those outcomes” (Mitchell, 1974, p.1054). Vroom’s second model is used to
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predict the force towards behaviour and the expectancy that performing the task will result in
certain outcomes (Mitchell, 1974). Attributional theory of performance “is primarily
concerned with the relationship between causal attribution and subsequent action. It attempts
to specify how a given pattern of attribution to ability, effort, difficulty, or chance determines
task performance” (Kukla, 1972). Similar to expectancy theory and achievement theory,
attributional theory relies heavily on the subjective difficulty of tasks (Kukla, 1972). The
designer’s lack of responsibility for SID is seen as a greater influence on their motivation
than their subjective ability to implement SID. These theories may have a greater
applicability if SID was implemented on a regular basis.
Two further mini-theories that also focus on competence are Flow Theory and Effectance
Theory. Flow theory is based on intrinsically rewarding experiences and the desire to
replicate them. “As individuals seek to master new challenges, they develop greater skills”
(Shernoff et al., 2003, p.161). Once new skills are mastered, people strive for more complex
challenges to match their new skills. Flow was not seen as an effective theory to underpin
SID due to the perceived lack of enjoyment inherent in work tasks such as SID. It is not
likely designers would see SID as innately enjoyable and seek to challenge themselves to
master its implementation. Effectance theory is based on the drive towards competence, that
is, “making progress in the knowledge and abilities that supports the individual’s struggle for
survival” (Klimmt & Hartmann, 2006, p.136). The problem with using effectance is the
designer’s lack of responsibility for SID could result in the belief that they don’t need to be
competent in SID. Improvements to safety do not directly improve the survival of designers
and are not likely to provide the motivation required to achieve the gratifying experience of
efficacy required to increase motivation (Klimmt & Hartmann, 2006).
Two mini-theories not relying on competence are Cognitive Dissonance Theory and
Reactance Theory. Cognitive dissonance theory says that beliefs or items of knowledge are
dissonant if they do not fit together (Festinger, 1957). For example, a smoker knows smoking
is bad for their health yet they continue to smoke. The theory says that the dissonance should
produce enough discomfort that a person will be pressured to eliminate or change their ways
(Festinger, 1957). Reactance theory is based on the premise that when individuals “feel that
any of their free behaviours, in which they can engage at any moment or in the future, is
eliminated or threatened with elimination, the motivational state of psychological reactance
will be aroused” (Miron & Brehm, 2006, p.4). However, to be applicable to SID, designers
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would need to have the freedom to implement SID in the first place (Miron & Brehm, 2006).
SID is legislated in Australia, and designers do not have the freedom to neglect it. Even in
jurisdictions where SID is not a requirement, it is unlikely removing the freedom to
implement SID would result in positive reactance towards it. The problem with using
cognitive dissonance and reactance theories to motivate designers is designers do not see SID
as their responsibility (Schultz & Jorgensen, 2014) and would not likely succumb to
pressures or discomforts around its implementation.
Another mini-theory is Learned Helplessness Theory. Learned helplessness states that
“lowered self-concept results from failure and internal attribution failure” (Johnson, 1981,
p.179). By attributing failure to internal causes, a person produces lower self-esteem. People
need to attribute success to themselves to increase their self-esteem (Johnson, 1981). Passive
behaviours are also as a result of expectancy that the task will not produce an outcome, which
can result in the individual developing similar expectancies for similar tasks in the future
(Seligman, 1975). Learned helplessness is unlikely to influence designers who see SID as
simply a tick the box exercise.
A number of the above mini-theories such as attribution, expectancy and self-helplessness
focus heavily on the designer’s competence and more specifically their perceived competence
to implement SID. The narrow focus of using theories based on competence to underpin this
research would be neglecting a large portion of the current literature around why designers
are not implementing SID such as their lack of responsibility and the lack of safety culture.
The main obstruction to increasing SID is not designer competence or perceived competence
on their ability to implement SID. The designer’s lack of motivation is more based around
their belief that SID is a task they are not responsible for in the first place. While focusing on
preconceived views on ability could have some relevance to SID, these theories would be
better utilised once SID implementation increases. As such, the most applicable theory for
this research is Self-Determination Theory (SDT).
SDT is a motivational theory that studies the effects of environmental events or social context
on a person’s motivation (Deci & Ryan, 1985). The suitability of using SDT to underpin this
research is its consideration of the designer’s work environment and its ability to influence
the designer’s motivation (Deci & Ryan, 2000). SDT also broadens the focus on competence,
to include autonomy (i.e. when someone’s actions are self-organised and self-regulated)
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(Deci & Ryan, 2000) and relatedness (i.e. the tendency to internalise the values of one’s
social group) (Deci & Ryan, 2000).
2.7.2 Self-Determination Theory
SDT was formulated in terms of four mini-theories to explain a set of motivationally based
phenomena that emerged from field and lab research. Firstly, Cognitive Evaluation Theory
addresses the effects of social context on intrinsic motivation; secondly, Organismic
Integration Theory addresses internalization and more specifically the development of
extrinsic motivation. Thirdly, Causality Orientations Theory describes the individual
differences in people’s tendencies towards self-determined behaviour and the orientation of
the environment to support self-determination and finally, Basic Needs Theory expands the
concept of basic needs and their role in psychological health and well-being (Deci & Ryan,
2002).
Self-determination theory (SDT) has been used as a lens to interpret and explain the research
findings, and to inform the development of a new ‘Safety in Design Motivation Model’ (see
Chapter 5). SDT is a motivational theory that studies the effects of environmental events or
social context on a person’s intrinsic motivation. Intrinsic motivation is the concept that
motivation will only occur when the activity is inherently interesting, challenging and holds
an aesthetic value for the individual (Ryan & Deci, 2000). In 1985, Edward L. Deci and
Richard M. Ryan published SDT as a theory in a book titled Intrinsic Motivation and SelfDetermination in Human Behaviour (Deci & Ryan, 1985). The main difference between SDT
and other motivation theories is that SDT focuses on the degree to which someone is selforganised and self-regulated to undertake a task as opposed to being cued or prompted by
non-integrated or external pressures (Gagné & Deci, 2005). SDT was first developed in
response to a number of inadequacies of other motivation theories in use at the time.
Motivation theories such as goal theories did not deal with the question of why certain
outcomes were desired and they failed to address the energisation of behaviour, whereas SDT
is able to address both energisation and direction of behaviour (Deci et al., 1991). SDT does
this by differentiating the content of goals and the regulatory processes through which the
goals are pursued (Deci & Ryan, 2000).
SDT has been used extensively in research to investigate people’s motivation for different
activities (Deci et al., 1996) including: education & teaching (de Araujo Guerra Grangeia et
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al., 2016; de Oliveira Durso et al., 2016; Orsini et al., 2016; Taylor & Ntoumanis, 2007;
ÜNlÜ & Dettweiler, 2015; Vansteenkiste et al., 2006); sport (ErsÖZ, 2016; Langan et al.,
2015); and, health (Hagger & Chatzisarantis, 2009; Markland et al., 2005; Miller &
Gramzow, 2016; Niven & Markland, 2016; Pelletier et al., 1997; Raeburn et al., 2015). The
widespread use of SDT as a framework in scientific research is a testament to the breadth of
the theory as well as its internal, external and ecological validity (Vallerand et al, 2008). Selfdetermination theory also offers a framework that is cross-culturally valid, and which shows
that employees who feel autonomous, competent, and related to others are more likely to be
truly engaged no matter what their background (Meyer & Gagne, 2008). The widespread use
of SDT, across a number of different applications and industries, shows its adaptability, and
therefore suitability, to studying designer motivation. Its adaptability also means the research
outcomes and recommendations could have widespread use to motivate people to implement
difficult work tasks across a number of industries.
The origins of SDT began with James (1890) who was the first psychologist to discuss the
importance of volition and presented a theory of will, however his theory was ruled out as
psychology became dominated by non-volitional theories (Deci & Ryan, 1985). Woodworth
(1918) was the first to outline a theory that directly addressed intrinsic motivation by
suggesting an activity, regardless of its initiating motive, can become intrinsically motivated
(Deci & Ryan, 1985). Woolworth’s theory also received little attention, as the focus of
motivational research was changing to the nature of drives. Around the middle of the century,
two different traditions began to emerge. Firstly, Hull (1943) posited that all behaviours were
based on four primary drives: hunger, thirst, sex and the avoidance of pain and suggested that
each drive was an innate physiological need that must be satisfied to push the organism into
action. The problem with Hull’s theory was anomalies kept appearing in animal experiments
which led to evidence of the inadequacy of drive theories (Deci & Ryan, 2000). The second
tradition was Murray (1938), who addressed needs at a psychological level positing they
were acquired rather than innate (Deci & Ryan, 2000). As anything that moves one to action
could be considered a need, it was felt Murray’s definition was too broad.
A new type of motivational concept was developed by White (1959) that complemented drive
theories and provided an explanation for behaviours that did not require reinforcement to be
maintained. White argued that people are innately motivated to be effective in dealing with
their environment and a feeling of ‘effectance’ was the reward for the behaviour (Deci &
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Ryan, 1985). This motivational force, known as ‘independent ego energy’, is often referred to
as intrinsic motivation, suggesting that energy is intrinsic to the nature of a person (Deci &
Ryan, 1985).
Research into work motivation began around this time with the Victor Vroom (1964)
expectancy theory about why people choose a particular action or behaviour (McMenemy &
Lee, 2007). Vroom’s theory led to Porter and Lawler (1968) proposing a model of intrinsic
and extrinsic work motivation which advocated making jobs more interesting and in turn
more intrinsically rewarding through extrinsic rewards for performance such as higher pay
and promotions (Gagné & Deci, 2005). The problem with Porter and Lawler model and the
Vroom theory was that tangible extrinsic rewards were found to undermined intrinsic
motivation. This new understanding led to the development of Cognitive Evaluation Theory
(CET) to explain the effects of extrinsic motivators on intrinsic motivation (Gagné & Deci,
2005). CET suggested that external factors such as tangible rewards and deadlines
undermined intrinsic motivation and diminished feelings of autonomy (Gagné & Deci, 2005)
and that feelings of competence as well as autonomy were important for intrinsic motivation
(Gagné & Deci, 2005). While the phenomenon of CET gained a lot of attention in the 1970s
and early 1980s, it became problematic when used as a theory of work motivation (Gagné &
Deci, 2005). Ryan, Connell, and Deci (1985) broadened CET to include the process of
‘internalization’ to explain how extrinsically motivated behaviour can become autonomous.
This broadening of CET subsequently led to self-determination theory (SDT) which was
published in 1985 by Deci and Ryan (1985).
CET alone has been found to be of limited use with respect to promoting performance and
satisfaction within work organisations whereas SDT provides a fuller and more useful
approach to understanding the motivational bases for effective organizational behaviour
(Gagné & Deci, 2005). Several studies support the use of SDT as an approach to work
motivation (Gagné & Deci, 2005) which is reinforced through extensive use of SDT to
understand the motivation of workers (Ambrose & Kulik, 1999; Deci et al., 2001; Gagné &
Deci, 2005; Howard et al., 2016; Nie et al., 2015; ÜNlÜ & Dettweiler, 2015). An important
step for obtaining positive motivational outcomes is the experience of higher levels of selfdetermined motivation (Carson & Chase, 2009). Individuals whose motivation are selfdetermined experience a sense of personal choice and autonomy when behaving and feel their
actions represent their true self. Those whose motivation is not self-determined feel
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controlled, pressured, or coerced into behaving by external forces (Hagger & Chatzisarantis,
2009).
SDT addresses the issues of how low motivated behaviours can become truly self-determined
and the ways the social context influences these processes (Ryan & Deci, 2000). The work
environment that influences designers can include their work colleagues, managers, design
organisations, clients, legislators and design industry bodies. SDT addresses a number of
factors that are influencing designers including personality development, self-regulation,
universal psychological needs, life goals and aspirations, energy and vitality, non-conscious
processes, the relations of culture to motivation, and in particular, the impact of work
environments on motivation and behaviour (Deci & Ryan, 2008). SDT uses both the work
environment and individual differences to predict people need satisfaction and the quality of
their experience, behaviour and health (Deci & Ryan, 2000).
SDT addresses self-motivation through the phenomenon of intrinsic motivation: the concept
that motivation will only occur when the activity is inherently interesting, challenging and
holds an aesthetic value for the individual and extrinsic motivation: the concept that an
activity is done in order to attain some separable outcome (Ryan & Deci, 2000). SDT states
that people are more likely to be intrinsically motivated to do an activity simply for the
enjoyment they derive from it, when they can freely choose to pursue the activity
(autonomy), when they master the activity (competence), and when they feel connected and
supported by important people, such as a manager, a parent, a teacher, or team-mates
(relatedness) (Gagné, 2003). The tendency towards intrinsic motivation requires support from
the work environment and specifically the satisfaction of the three fundamental psychological
needs of autonomy, competence and relatedness which specify the conditions under which
people can most fully realise their human potentials (Deci & Ryan, 2000). The three
psychological needs are defined as nutriments that are essential for ongoing psychological
growth, integrity and well-being (Deci & Ryan, 2000). SDT focuses on the consequences of
the extent to which individuals are able to satisfy the three needs within their work
environment (Gagné & Deci, 2005).
Autonomy is when someone’s actions are self-organised and self-regulated instead of being
cued or prompted by non-integrated or external pressures. When autonomy is blocked or
inhibited, people are less able to engage in the effective self-regulation of action (Deci &
Ryan, 2000). Designers need to be aware of the importance of SID and see the value in
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completing SID to gain autonomy. Higher autonomous forms of motivation are generally
associated with more positive outcomes (Nie et al., 2015).
The second need, competence, is afforded when people are provided with the relevant inputs
and feedback to change (Ryan et al., 2008). This means designers should be given the skills,
training and tools to enable them to effectively implement SID and given supported through
positive and constructive feedback.
The third psychological need, relatedness, is the desire to feel connected to others
(Baumeister & Leary, 1995), as people tend to naturally internalise the values of their social
group (Deci & Ryan, 2000). A study by Ryan, Stiller, and Lynch (1994) found there was
greater intrinsic motivation in students who experienced their teachers as warm and caring.
To support relatedness, it is essential the design industry embraces a strong safety culture that
supports and guides designers towards a desire to implement SID.
The degree to which people are able to internalise cultural demands, values and regulations
and to incorporate them into the self is in large part of a function of the degree to which
fulfilment of the innate psychological needs are supported as they engage in the relevant
behaviours (Deci & Ryan, 2000). SDT aims to specify factors that nurture the innate human
potentials for growth, integration and well-being and to explore the processes and conditions
that foster the healthy development and effective functioning of individuals, groups and
communities (Ryan & Deci, 2000). Work climates that promote satisfaction of the three
innate psychological needs will enhance employees’ intrinsic motivation and promote full
internalization of extrinsic motivation. Work organisations have the ability to influence
persistence and maintained behaviour change, effective performance on tasks requiring
creativity and conceptual understanding, job satisfaction, positive work-related attitudes and
work engagement (Deci et al., 2001; Gagné & Deci, 2005). When the work environment,
provides the needed nutriments to support self-determination, the integration process will
function optimally, whereas when the work environment fails to provide support for selfdetermination, integration will not function optimally and introjection will result (Deci et al.,
1994). Positive support by design organisations and the design industry play an important
role in providing the nutriments that influence designer satisfaction of autonomy, competence
and relatedness. Designers that are supported to integrate and internalise the value of SID,
gain a level of confidence in how to implement SID, and be surrounded by a SID supportive
culture, will show the greatest levels of SID motivation.
39

Chapter 2 Literature Review

To describe the degree to which an external regulation has been internalised, SDT theorises a
controlled to autonomous continuum (See Figure 3) (Gagné & Deci, 2005). The continuum
represents a standard against which the qualities of extrinsically motivated behaviour can be
compared to determine its degree of self-motivation (Deci & Ryan, 2000; Ryan & Deci,
2000). Controlled motivation covers external pressures such as rewards, punishment and
introjection and relates to aspects such as shame and self-esteem (Deci & Ryan, 2008; Sobral,
2003). Conditions that promote controlled motivation will yield less effective overall
performance and the quality of performance is expected to be unrelated to job satisfaction
(Gagné & Deci, 2005). Designers that feel pressure to complete SID would be less motivated
than designers who identify with the value of SID.
Autonomous or self-determined motivation occurs when people identify with an activities
value and ideally will have integrated it into their sense of self (Deci & Ryan, 2008).
Autonomous forms of motivation are far more important in promoting positive workplace
outcomes than more controlling forms (Howard et al., 2016). When people are autonomously
motivated at work, they tend to experience their jobs as interesting or personally important,
self-initiated, and endorsed by relevant others (Gagné & Deci, 2005). Aspects of jobs such as
complexity, challenge, importance, choice, and participation, as well as autonomy-supportive
climates, lead employees to be relatively autonomously motivated for their jobs and results in
them doing the jobs well and experiencing high levels of job satisfaction (Gagné & Deci,
2005).
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Figure 3 - The Self-Determination Continuum (Ryan & Deci, 2000)
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The continuum, as shown in Figure 3, sets out three different forms of motivation;
amotivation, extrinsic and intrinsic, and the contextual factors that promote and hinder their
internalisation (Deci & Ryan, 1985). Within the continuum, amotivation represents the state
in which people lack both intrinsic and extrinsic motivation (Deci & Ryan, 2000) and show
no intention to act (Gagné & Deci, 2005; Nie et al., 2015). Amotivated individuals are likely
to feel detached from their actions, or may feel a lack of control over their present situation or
behaviour, and will therefore invest little time or energy towards such behaviours (Howard et
al., 2016).
The continuum next sets out four levels of extrinsic motivation, starting with the more
controlled forms of motivation, external regulation and introjected (Gagné & Deci, 2005),
and finishing with the more autonomous forms of motivation, identification and integration
(de Oliveira Durso et al., 2016). Extrinsic motivation is the concept that an activity is done in
order to attain some separable outcome (Ryan & Deci, 2000). Extrinsic motivation requires
an instrumentality between an activity and some separable consequence, so satisfaction
comes not from the activity itself but rather from the extrinsic consequences to which the
activity leads (Gagné & Deci, 2005). In the case of SID, designers who identify with the
value of the completed SID report would have a greater motivation to implement SID than
designers who saw no importance in the SID report. The means through which extrinsic
motivation becomes self-determined is the integration of regulations and values into the self
(Deci & Ryan, 2000). Therefore, activities that are not inherently interesting (intrinsically
motivating) such as SID, will require higher levels of extrinsic motivation in order to
motivate designers to increase SID (Gagné & Deci, 2005; Howard et al., 2016). Extrinsic
motivation varies in the degree to which it is self-determined or controlling (Gagné & Deci,
2005). People who experience controlled motivation act out of a sense of pressure of having
to engage with an activity (Gagné & Deci, 2005).
External Regulation, the most controlled form of extrinsic motivation, is when behaviours are
performed to satisfy an external demand, obtain an externally imposed reward or to avoid
guilt (Ryan & Deci, 2000). The intention of the action is to gain a desired consequence or
avoid an undesired one (Gagné & Deci, 2005; Niven & Markland, 2016). Externally
regulated behaviours show poor maintenance and transfer when contingencies are withdrawn
(Deci & Ryan, 1985). In SID, this could be evidenced by designers only implementing SID
when they are forced through contractual arrangements.
42

Chapter 2 Literature Review

Introjection is another form of controlled motivation. Introjected regulation represents a
partial internalisation in which regulations are in the person, but have not really become part
of their integrated set of values (Deci & Ryan, 2000). Introjected behaviours are driven by
internal rather than external rewards and punishments where the person is motivated to avoid
self-conscious emotions such as shame, guilt and self-critical feelings, and to obtain positive
self-related affects and appraisals. There has been partial internalisation of external values
where people may have taken in the values but have not fully accepted them as their own
(Nie et al., 2015). Introjection involves an inner conflict between the demand of the introject
and the person’s lack of desire to carry out the behaviour (Deci & Ryan, 2000). Designers
may implement SID to avoid a feeling of guilt for a safety incident that may occur as a result
of their designs.
Identification occurs when behaviour is congruent with the individual’s personal goals and
values (Gagné & Deci, 2005; Nie et al., 2015). By identifying with the value of an activity,
internalisation will be fuller; people will experience greater ownership of the behaviour and
feel less conflict about behaving in accord with the regulation and the behaviour will be more
autonomous (Deci & Ryan, 2000). Regulations based on identifications are expected to be
better maintained and to be associated with a higher commitment and performance (Deci &
Ryan, 2000). In SID, designers will need to identify with the value of completing SID in
order to achieve more autonomous levels of motivation.
Integration occurs when people have fully accepted certain behaviours by bringing them into
harmony or coherence with other aspects of their values and identity (Niven & Markland,
2016; Pelletier et al., 1997). Integration involves identifying with the importance of
behaviour and also integrating those identifications with other aspects of the self. External
regulation will have been fully transformed into self-regulation (Deci & Ryan, 2000). People
with integrated motivation have a full sense that the behaviour is an integral part of who they
are and it emanates from their sense of self and is thus self-determined (Gagné & Deci,
2005). Integration is the most autonomous form of extrinsic motivation and the most likely
form of motivation to influence designers to increase SID implementation. The magnitude of
the designer’s motivation can be seen as a function of the value they see in the potential
outcome of SID (Brehm & Self, 1989).

43

Chapter 2 Literature Review

Intrinsic motivation has been placed at the far right of the extrinsic motivation continuum to
provide a standard against which the qualities of extrinsically motivated behaviours can be
compared to in order to determine their degrees of self-determination (Deci & Ryan, 2000).

2.8

Summary

This chapter outlined both the benefits and barriers to SID implementation and presented the
proposed ways researchers have suggested to increase SID. Despite proposed solutions to
overcome SID barriers, the designer’s lack of motivation is hindering its implementation and
there is a need to explore new ways to motivate designers. To date, the principles of
motivation theory have not been considered in the literature as a solution to increasing
designer’s motivation. Motivation theory can provide an established scientific method to
understand and explain the designer’s work environment and how it influences their
motivation. Motivation theory can also inform new ways to increase SID by increasing the
designer’s self-motivation. The following chapter describes the methodology used to interpret
and explain the designer’s work environment and understand where it is influencing their
motivation.
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3

RESEARCH METHODS

Chapter three describes the qualitative research design used and the method of data collection
and analysis. The chapter sets out the use of motivation theory has been used to interpret and
explain the research findings, and inform ways to motivate designers to implement SID.

3.1

Motivation Theory as a Lens

By using an established and comprehensive theory such as motivation theory, backed by
strong empirical testing, improvements can be made in social practices to the betterment of
individuals and the collectives in which they are embedded (Deci & Ryan, 2008). The use of
theory as a lens to analyse and interpret data is increasingly used in qualitative research to
guide important issues and inform discussions and recommendations for change (Creswell,
2014). Established theory can also give a rationale for the development of research questions
or hypotheses (Fulton & Krainovich-Miller, 2010) and help researchers order their thoughts
and organise the way their data is represented (Green, 2014). There are numerous situations
where SDT has been used to inform research outcomes in number of industries and activities
(Ambrose & Kulik, 1999; Deci et al., 2001; Gagné & Deci, 2005; Howard et al., 2016; Nie et
al., 2015; ÜNlÜ & Dettweiler, 2015); however, there is no indication of SDT having been
directly applied to SID. Motivation theory can help to understand human motivation, and has
been used here to study the designer’s motivation to implement SID. As described in Chapter
2, motivation theory, in particular SDT, has been used to underpin a more nuanced
understanding of SID in practice. Key to this understanding has been the use of SDT as a lens
to interpret and explain the research findings. As outlined in Figure 4 below, the higher the
satisfaction of the innate need for autonomy, competence and relatedness, the higher the level
of motivation.
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Figure 4 - Principles of SDT
SDT posits that positively influencing a person’s work environment in a way that supports
the internalisation of autonomy, competence and relatedness, can lead to increases in a
person’s motivation (Deci & Ryan, 2000; Nie et al., 2015). Hence, by influencing areas of the
designer’s work environment that have been identified as thwarting satisfaction of autonomy,
competence and relatedness, the designer’s motivation can improve and SID implementation
increase.

3.2

Research Design

A qualitative method was chosen for collecting and analysing data as it is an appropriate
method of obtaining a detailed understanding of the designer’s experience of SID (Bazeley,
2007). Qualitative methods are useful when little information exists on a topic (such as SID)
and the research questions are exploratory and interpretive (Leedy & Ormrod, 2013).
Qualitative research is concerned with the way people understand and give meaning to their
social world (Ritchie & Lewis, 2003), and in this research, provided an exploratory and
explanatory power to understand designer’s motivation “that would have been unachievable
without the methodological rigour at all stages of the research process” (Attride-Stirling,
2001, p.403). The study of SID extends much of the existing construction safety research,
which has been extensively examined using qualitative methodologies (Behm & Culvenor,
2011; Gambatese et al., 2005; Gambatese & Hinze, 1999; Haslam et al., 2005; Hecker et al.,
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2005; Lingard et al., 2012a; Musonda & Haupt, 2009; Schultz & Jorgensen, 2014; Toft et al.,
2003; Zou et al., 2008).
Qualitative research allowed an interpretation of SID from a designer’s perspective, enabling
issues and topics to be brought to the surface that may otherwise have been omitted by
relying on the researcher alone (Bryman et al., 1988). The qualitative approach also allowed
the concepts and data to be brought into closer alignment and allowed the researcher to gain a
greater understanding of SID motivation from the designer’s experience. While there is a
danger that qualitative methodologies can result in researchers becoming enmeshed with
subjects and having difficulty separating out their own experiences (Sandelowski, 1986),
careful consideration was given in this research to avoid discussing the researchers own SID
experiences while conducting the participant interviews.
There are a number of research designs used to undertake qualitative research which include:
ethnography, which is concerned with the complexities of a particular sociocultural group;
phenomenological study, usually undertaken to study people’s perceptions of the meaning of
an event; grounded theory study, traditionally used to develop new theories out of data;
content analysis, which focuses on the contents of a particular body of material; and, case
studies, which are often used to learn about little known or poorly understood situations
(Leedy and Ormrod 2013), such as SID. The following section sets out the case study
research design that was used and why it was appropriate.

3.3

Case Study

Case studies, defined as the analyses of persons, events, or decisions studied holistically by
one or more methods, are one of the primary means by which qualitative inquiries are
conducted (Thomas 2011). This research used the case study approach to understand why
designer’s lack motivation and how they can be motivated to increase SID implementation.
These forms of ’how and why’ questions are highly explanatory and frequently use case
studies as the preferred research strategy (Yin 1984). Case studies have been found to provide
a suitable line of enquiry for developing an in-depth understanding of activities or process
(Creswell, 2014), such as SID, and continue to be deployed to study real-life situations, social
issues and problems (Zainal, 2007). Case studies are an essential part of many important

47

Chapter 3 Methodology

research tasks, and their use holds up well “when compared to other methods in the gamut of
social science research methodology” (Flyvbjerg, 2006, p.241). One of the key reasons to use
the case study method is the “epistemological advantage [of case studies] over a number of
other alternative methods of inquiry methods as a basis for naturalistic generalisation” and
their ability to provide an extensive understanding of the phenomenon being studied (Stake,
1978, p.7). The suitability of case studies is their use of empirical inquiry to investigate
contemporary phenomena within their real-life context (Yin 1984). As a research strategy,
case studies are used to understand and report on the views and experiences of participants
(Bazeley, 2007; Ritchie & Lewis, 2003) in many situations including: policy; community
psychology and sociology; and, organisational and management studies (Yin 1984). Case
studies are not intended to study whole organisations, rather they are intended to focus on a
particular issue (Noor 2008). The case study method allowed this study to focus on a specific
setting, which can be a “practical solution when a big sample population is difficult to
obtain” (Zainal, 2007, p.5).
This study used the city of Canberra as the case to examine designer’s motivation. As
explained by Stake (1978), a case need not be a person or enterprise, a case can be a
collection, a program or a population. While several other cities in Australia, such as
Melbourne, Sydney or Brisbane could have been selected, and also provide rich and valuable
data, the decision to select Canberra was based on a number of factors. Firstly, the researcher
was based in Canberra, both to study and reside. Attempting to include designers from all
over Australia would have been impractical due to the distance and costs involved. By using
a local case 30 interviews were able to be undertaken which may not have been possible if
the case was expanded to other jurisdictions given the limited time and resources available to
complete the study. The proximity of the participants allowed interviews to be planned at a
time and location that suited the participant’s availability, and for interviews to be conducted
one-on-one rather than by phone calls.
A further factor in selecting Canberra is the national design experience that many Canberra
based designers have. Canberra has been described as a “world-class public and business
consulting sector, with significant reach into international business and government” (ACT
Government, 2013, p.4), and, as the national capital of Australia, performs a role as a national
hub. It is the centre of Commonwealth Government public policy formation, implementation,
and administration and together with surrounding towns Queanbeyan and Goulburn, provides
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the “regional headquarters for a number of national businesses (banks, finance and insurance
companies) and NSW state Government departments and agencies” (Howard Partners, 2013,
p.9). Many national design organisations, have offices in Canberra that provide personal
design services to Government clients, who in turn, require their designers to be involved in
projects all over Australia.
An additional factor to focusing on Canberra is its poor construction safety record, which is
31 per cent higher than the national average (Work Safe ACT, 2012). Within Australia, the
number of workers in the construction industry grew by 33% over the last 11 years to 2015
(Safe Work Australia, 2015). While Canberra recorded only the 3rd highest construction
industry employment rate in the 5 years to Feb 2015 of 3,900 or 1.4% growth (Ai Group,
2015) it recorded the highest incidence of serious claims with 29 claims per 1000 workers in
2012-2013 (Safe Work Australia, 2015) in the country. In comparison, NSW, which grew at
a rate of 11% or 30,300 workers in the last 5 years to 2015 (Ai Group, 2015), recorded less
serious claims than Canberra at 17.2 claims per 1000 workers (Safe Work Australia, 2015).
There is an argument that case studies are not a suitable basis for generalisation (Eisenhardt
1989, Gomm et al., 2000; Stake, 1978; Yin, 1984), and this could be applied to Canberra by
arguing that its poor safety record sets in apart. While Canberra does have a very poor safety
record, which could also be argued is validation enough to focus on Canberra, the problem of
construction safety is not just limited to Canberra. Over the past four years around 30,000
workers were injured on NSW construction sites because of unsafe work practices, with
thirty-three killed and more than 2000 permanently disabled (SafeWork NSW 2018). As a
result of these and similar statistics across Australia, increasing the level of SID has been
identified in The Australian Work Health and Safety Strategy 2012-2022 (Safe Work
Australia 2002) as a national priority.

3.4

Data Collection

The rigorous nature of qualitative case studies allows researchers the opportunity to explore
and describe a phenomenon using a variety of data sources (Baxter and Jack 2008). Case
studies utilise a number of different sources of data collection including: interviews; surveys;
documentation; and, observation (Yin 1994). While the rationale for using multiple sources
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of data collection is the ability to triangulate evidence, interviews are the most common
method of collecting data in qualitative case study research (Cassell and Symon 2004, Tellis
1997), with most qualitative studies sharing a heavy reliance on interviews as their primary
source of data collection (Leedy and Ormrod 2013, Noor 2008, Runeson & Höst, 2009). The
lack of SID implementation among designers meant that reviewing documentation and
observing SID in practice, would not provide a rich data source to understand designer’s
motivation.
Purposeful sampling (Bazeley, 2007; Richards & Morse, 2007) was used to select the
interview participants. Purposeful sampling is used in qualitative research to select
participants “that will best help the researcher understand the problem and the research
question” (Creswell, 2014, p.189). To be successful, purposeful sampling requires “access to
key informants in the field who can help in identifying information-rich cases” (Suri, 2011,
p.66). Key informants within the field of SID would be designers with knowledge of SID;
however, their level of knowledge and implementation could vary. Access to those key
informants was initiated by contacting two design industry associations; the Australian
Institute of Architects (AIA); and, Engineers Australia (EA). The ACT chapter of the
Australian Institute of Architects promote themselves as advocating at a “national, state and
territory level on a range of topics through meetings with politicians, submissions to
government and policy and advocacy positions” (Australian Institute of Architects, 2016,
p.6). As of 2014 there were 343 registered architects (Architects Accreditation Council of
Australia, 2015) in the Canberra chapter of the Australian Institute of Architects. The
Canberra chapter of the AIA responded positively to the research and a meeting was
undertaken with an AIA representative. The institute representative put forward three small,
three medium and three large design organisations within Canberra that in their experience
could provide a valuable contribution to the research question. The design organisations
suggested were all then approached to participate in the research. While the researcher was
unable to obtain a meeting with the Canberra EA chapter, the support of the AIA was raised
with the proposed engineering participants when first making contact. Further participants
were then sourced through discussions and subsequent recommendations at the initial and
subsequent interviews. Design organisations with offices based in Canberra that could
provide access to qualified practicing architects and engineers of varying levels of
experience, were deemed suitable for this study.
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The participants design experience ranged from 1 to 35 years, ensuring the participants views
and opinions reflected all levels of work experience (Gambatese et al., 1997). The
participant’s design disciplines included architecture, civil engineering, structural
engineering, mechanical engineering and electrical engineering, which account for the
majority of design work undertaken on construction projects (Gambatese et al., 2005).
Sixteen architects and fourteen engineers were interviewed, which is an appropriate number
for qualitative research (Creswell, 2014; Ritchie & Lewis, 2003), in particular for case study
research (Yin 1984). The number of interviews could have been extended, however it was
determined that the data obtained had reached saturation and no new information was
forthcoming (Fusch & Ness, 2015; Suri, 2011). After the initial contact was made with the
design organisations, they were provided with a written outline of the research, the interview
questions and the procedures for maintaining the confidentiality of participants. Each design
organisation that agreed to participate in the research, put forward between one and three
designers they believed could contribute the most value, based on their understanding of the
research. The researcher then contacted each designer individually to confirm their agreement
to participate and to make the arrangements to meet them at their workplace for the
interview. At the commencement of the interviews, participants were explained their rights to
privacy and the measures that would be implemented to ensure their confidentiality and
anonymity. Table 5 lists the participant identifier codes that have been used in the subsequent
chapters and the design discipline they represented.
Table 5 - Participant Identifier Codes
Discipline

Participant No.

Engineering

1, 2, 4, 9, 12 - 16, 20, 21, 23, 24, 27, 28

Architecture

3, 5, 6, 7, 8, 10, 11, 17 – 19, 22, 25, 26, 29, 30

The interviews took place at the designer’s workplace during normal business hours to avoid
the inconvenience of them having to travel externally and the potential discomfort of an
unfamiliar setting. The interviews were audio recorded to ensure the data accurately reflected
the participant’s responses and written notes of key themes observed during the interviews
were taken. The interview process allowed the researcher to clarify meaning and concepts in
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a way questionnaires or telephone interviews would not have allowed (Ritchie & Lewis,
2003).
At the commencement of the interview, a brief definition of the safety in design concept was
given to participants to set the scene and to ensure a mutual understanding of the topic to be
discussed:
"Safety in design is the integration of hazard analysis and risk management methods
early in the design and engineering stages, and taking the actions necessary so that
risks of injury or damage are at an acceptable level."
The interview questions started with a series of background questions about their relevant
qualifications, years of design experience, percentage of commercial work undertaken and
size of their design organisation. The opening questions were then followed by a series of
open-ended questions intended to obtain opinions, attitudes and perceptions (See Appendix
One). The interview questions were developed as a result of a detailed literature review of
SID and motivation theory. The questions were intended to produce a rich and
comprehensive understanding of SID in practice, covering a wide-range of views and
opinions on SID and motivation. The literature review prompted several interview questions
by identifying areas where SID implementation was being hindered, and suggesting areas
where SID could be improved. The open-ended questions were designed to be broad and
general, allowing the participants to freely express and expand upon their views and opinions
around safety in design. The interview questions were asked in a similar logical progression
during each interview to lead participants from simpler to more complex issues (Kumar,
2014). Additional questions were asked during the interviews, in addition to the central
questions, which allowed the flexibility to obtain additional information that wasn’t planned
for (Leedy & Ormrod, 2013). The interviews ended on a positive note by asking participants
for their recommendations for the future of SID (Ritchie & Lewis, 2003) and if they could
suggest any other designers in Canberra who they believed could contribute to the research.

3.5

Data Analysis

The data analysis involved initially transcribing verbatim the recorded interviews and
downloading them into the qualitative data analysis computer software package, NVivo.
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NVivo is a software package designed to aid in the analysis of qualitative data. Coding, “a
crucial stage of qualitative data analysis” (Basit, 2003, p.153) was then undertaken to
organise the raw data. The data was coded into the following main categories (called ‘nodes’
in NVivo), which evolved out of the literature review: safety in design; benefits; barriers;
motivation; and, recommendations. Sub-categories (called ‘child nodes’ in NVivo) were then
added under the main nodes they related to. The interview questions were used as a
provisional ‘start list’ of sub-categories (Miles & Huberman, 1994). Throughout the coding
process, a number of parallel nodes (called ‘sibling nodes’ in NVivo) were added to the child
nodes as additional data emerged to further describe and explain the sub-categories. Table 6
shows a sample of the initial node coding report produced during the coding process.
Table 6 – Node Coding Report
Category (or Node)

Sub-Category (Child Node)

Safety in Design

How do you implement SID?

Safety in Design

Have you had SID training?

Benefits

What benefits do you see from
implementing SID?

Barriers

What is holding designers back
from implementing SID?

Barriers

What barriers do you
encounter?

Motivation

How would you motivate other
designers to implement SID?

Recommendations

Any suggestions to improve
SID implementation?

Sub-Category (Sibling Node)
Mitigated through Codes;
Checklist; Risk Matrix; Risk
Matrix and report; Integrated
into existing systems; and,
Integrated into QA.
Internal Training; and,
External Training.
Cost; Back up for future issues;
Formalising existing process as
evidence; Early SID saves
mitigation later; and, Improved
safety review.
Lack of awareness.
Fees; Developer; Owner
occupier; Legal; Time; Lack of
enforcement; Culture; and,
Collaboration.
Legal requirement; Highlight
penalties; Increase awareness;
Highlight responsibility;
Convictions; and, Prepare for
potential incident.
Initial enforcement leading to
improvements; and,
Understanding of relevant risks.
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The rich coded data was then further analysed using a mind mapping technique.
Interpretative tools such as mind mapping in qualitative research provided the methods,
guidelines and techniques for exchanging the ideas, concepts and experiences that were
emerging from the coded data (Attride-Stirling, 2001, p.403). The use of mind mapping to
establish thematic networks provided a means of “exploring the connections between the
explicit statements and the implicit meanings in people’s discourse” (Attride-Stirling, 2001,
p.387). Summarising and sorting the data into a diagrammatic form allowed identification of
the connections and interrelationships which would have been difficult to see in an ordinary
text based format (Ritchie & Lewis, 2003). For additional information on the use and benefits
of mind mapping as an analytical tool, see Davies (2011).
Figure 5 shows an example of a mind map that was produced as part of the data analysis.

Figure 5 - Sample of Mind Mapping used in Study
The ideas and themes that emerged from the mind mapping were used to inform the design of
the Safety in Design Motivational Model (SIDMM). The SIDMM enabled the research
findings to be explained from a theoretical position and lift the analytical discussion to a
more abstract level (Grbich, 2013). The SIDMM depicts a staged and continuous
methodology to motivate designers to increase their SID implementation.
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3.6

Summary

This chapter explained how SDT was used to interpret and explain the research findings and
inform the design of a new SID Motivational Model. The use of Canberra as a case study was
discussed and the qualitative methodology used to collect and analyse the research data was
outlined. The following chapter presents the research findings that emerged from the analysis
of the qualitative research data.
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4

RESEARCH FINDINGS

This chapter sets out the findings of the one-on-one interviews that were outlined in the
previous methodology chapter. The data collected during the interviews provided valuable
insight into how the designer’s work environment influences their motivation to implement
SID. Mind mapping of the interview data identified six major themes to explain the
designer’s motivation. The major themes included: awareness; clarity; incentive;
enforcement; culture; and, value. The findings also verified a number of benefits and barriers
to SID previously identified in the literature review and presented some new benefits and
barriers discovered during the interviews. The benefits and barriers provided the valuable
sub-themes that led to the emergence of the six major themes.

4.1 Benefits and Barriers to Safety in Design
The first research objective was to identify why designers lack the motivation to implement
SID. To meet this objective, a detailed understanding of the internal and external influences
on the designer’s work environment was sought by asking participants to identify the benefits
and barriers they faced when considering SID (see Appendix 1 for the interview questions).
An analysis of the participant responses was able to verify the existence of a number of
previously identified benefits and barriers, and the existence of some new benefits and
barriers, listed in Table 7.
.
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Table 7 – Verification of Known Benefits and Barriers
Benefits and Barriers to SID

Benefits Verified by the Research

•

Long Term Cost Savings.

New Benefits Identified by the

•
•
•
•

Provides a back-up for future issues;
Formalises existing safety checks;
Saves risk mitigation in later stages;
and,
Improves current safety reviews.

Barriers verified by the Research

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Lack of Responsibility;
Lack of Knowledge;
Lack of Education;
Restricts Creativity;
Short Term Cost;
Fear of Liability;
Lack of Time;
Lack of Enforcement;
Lack of SID Tools and Processes;
Lack of Motivation;
Lack of Safety Culture;
Lack of Evidence of value;
Challenges of Collaboration;
Overburdened with Legislation; and,
Contract Type.

New Barriers Identified by the

•
•

Lack of SID coordination;
Difficulty distinguishing design risk
from standard construction risk;
Seen only as covering yourself; and,
Designers not clear when SID is
required.

Research

Research

•
•

The verification of existing and identification of new benefits and barriers to SID has enabled
a detailed understanding of where the designer’s work environment is affecting their
motivation to implement SID. While the research has been able to verify only one of the
benefits previously identified in the literature, it has been able to find a number of new
benefits to SID. The difference with the new benefits is they are starting to include direct
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benefits to the designer as opposed to the previously identified benefits that mostly focused
on the benefit to builders and clients. A further outcome of the research is the identification
of more barriers to SID. These additional barriers appear to be a result of designers
encountering obstacles when attempting to implement SID as opposed to most of the existing
barriers that have prevented designers commencing SID in the first place. The increase in
SID barriers is most likely contributing to the low SID implementation and highlights the
importance of finding ways to motivate designers to overcome them. The following sections
provide a comprehensive analysis of the benefits and barriers identified in the research, and
the development of the six major themes that emerged from the analysis.

4.2

Emergence of Themes

The research data was initially coded using the interview questions to sort the data into
topics. The coded data was then further coded using a mind mapping technique to identify
connections and inter relationships. The process of mind mapping resulted in the emergence
of six major themes to explain where the designer’s work environment was affecting their
motivation to implement SID as detailed in Table 8. Each of the major themes has informed a
corresponding key research finding.
Table 8 - Major Themes in Relation to Designer’s Motivation
Major Themes Identified in Data

Areas of Work Environment that Affect
Designer’s Motivation

Awareness

Designers have a lack of awareness of the safety in
design concept;

Clarity

Designers have a lack of clarity on how to
implement safety in design;

Incentive

There is a lack of incentive for designers to
implement safety in design;

Enforcement

There is a lack of enforcement of safety in design;

Culture

There is a lack of safety culture in the design
industry; and,

Value

There is a lack of evidence in the value of safety in
design.
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The key findings have emerged from a more detailed analysis and interpretation of the
existing literature together with a greater understanding of the designer’s work environment
and its influence on the designer’s motivation. Synthesising the experiences of the study
participants and the SID literature, the findings provide a comprehensive understanding of the
designer’s work environment and the challenges to improving SID implementation. This
understanding has then informed the development of the Safety in Design Motivational
Model which is further explored in chapter five.
4.2.1 Theme One - Awareness
The first key finding identified was that designers have a lack of awareness of SID which is
adversely affecting the designer’s motivation to implement SID. While Ku (2014) has
previously identified designers had a lack of understanding of SID, it only extended to what
SID tools where available for designers to use. This research used the current benefits and
barriers to SID to understand how the designer’s work environment is influencing their lack
of awareness of the whole concept of SID.
Figure 6 shows the mind mapping process that was undertaken to establish how the
designer’s work environment was influencing their lack of awareness (see Figure 6).

Figure 6 - Factors Inhibiting SID Awareness
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Here, ineffective education programs across all training sectors (i.e. formal education
providers such as tertiary institutions and industry associations, and informal training within
design organisations) have led to many designers having a poor knowledge of their SID legal
obligations. Awareness of SID is further inhibited when the construction project is perceived
as simple and obligations to SID are overlooked as the designer focuses on core business
outcomes. Some of the sub-themes that have been explored are set out in Table 9 below.
Table 9 - Sub Themes to Awareness
Sub Theme

Finding

Lack of Education

Identified as non-existent within current tertiary
curriculums;

Legal obligation

Designers are not aware of how to meet their SID
obligations under the Act; and,

Industry Training

Designers are not aware of what SID training is being
offered.

Despite the introduction of SID legislation in Australia, designers still remain confused about
what SID or risk mitigation means for them in their design role:
“The debate on it is just not there. You don't hear it on talkback. All you do is hear
about (safety) incidents. It doesn't really get discussed. We didn't actually understand
what was required. It was very poorly explained and really, it wasn't until somebody
gave us a copy of a template, one someone else has done, that we kind of understood
what safety in design even meant.” (Participant 27)
“We are surprised there hasn't been anything that's been made available to Canberra
architects for example, just to make them aware of what obligations are.”
(Participant 3)
Designers believed a contributing factor to their lack of SID implementation stemmed from
their general lack of awareness and knowledge of SID compared to other important industry
concepts such as construction safety on building sites:
61

Chapter 4 Findings

“I don't think the whole thing is advertised enough in the industry. You'll see safety
posters on every wall of every construction site I've ever walked on but you don't see
posters in design offices: “remember safety in design”. It's not advertised, the
knowledge awareness isn't there.” (Participant 27)
“The safety in design side, I don't recall seeing or having been presented with the
same degree of descriptions around design implications resulting in death or loss.
That may be that they're there but they're not being communicated in the same way
that brings that sort of edge to your responsibilities.” (Participant 26)
As identified by Kamardeen (2013), Musonda and Haupt (2009), Schultz and Jorgensen
(2014), Toole and Carpenter (2011), designers often lack the knowledge necessary to
effectively implement SID. In this study, it was found the lack of SID awareness was not just
limited to junior designers, with many senior designers also lacking awareness of SID:
“I have a suspicion that the more senior architects in the firm are probably as in the
dark as I am. I say that because the idea of, well why not just go to a senior architect
and ask them, they're probably not going to know either.” (Participant 30)
One participant identified that initially their SID awareness was low, although it was
improving:
“When it (SID) first came out, people were grappling, how far do I have to go?”
(Participant 24)
“Certainly, in the last three-five years it's much higher awareness of it, certainly
within our company.” (Participant 24)
This gap in designer’s awareness of SID also extends to a lack of understanding of where to
find out about SID, with the participants unsure as to whom they could approach to find out
about SID:
“I wouldn't have had a clue.” (Participant 7)
“If it was a new term to you, you'd be lost. I think you'd probably Google it and then
work from there. Whether that would kick you towards the relevant state legislation, I
don't know.” (Participant 27)
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“Probably the associations I would guess, like the institute of engineers or architects
associations.” (Participant 4)
The designer’s lack of SID awareness and knowledge has also led to designers not
understanding if and when SID is required on their projects. While not all designers were
unaware, the majority of participants remained unclear around when to implement SID,
which is further hindering its implementation:
“That's the kind of thing, if you can influence the design outcome, then you should do
safety in design.” (Participant 28)
“It’s very difficult to gauge whether a project will require one [SID report] or not but
we tend to do it definitely for the more complex projects.” (Participant 3)
“We do lots of projects where we might only have a $5,000 fee and we’re just
designing a little part of a fitout on a single floor in an office building. You literally
win the job, and it’s done within 2 or 3 days. In those instances, there’s not really a
formal safety in design process that we would generally go through. But that’s not to
say we do unsafe designs, it’s just the fact that it’s not following the formal process as
yet.” (Participant 12)
As found by others (Gambatese et al., 2013; Torghabeh & Hosseinian, 2012; Zarges & Giles,
2008), a fear of legal repercussions is making some designers hesitant to implement SID for
fear it may expose them to liability for injuries due to their input in the safety process:
“If they (the designer) had raised an issue but weren't able to completely remove the
problem that they would be liable because they've actually notified that they raised
that there was a problem.” (Participant 17)
“From what I was told from a legal perspective, this takes all the responsibility off
whoever the lead contractor (builder) is and puts it back onto us (the designer). I
don’t know whether that’s changed in legislation.” (Participant 14)
The uncertainty around their legal obligations concerned a number of the participants. While
some were confident they met legal obligations, others were more cautious:
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“Because we keep a close eye on the legislation, so the harmonised legislation we
make sure that we comply with that, but no, we’re confident that we comply with it.”
(Participant 23)
“I'm pretty confident that it does meet our obligations under the legislation. We have
third party accredited QA and that's part of it as well. I'm confident that if I was
challenged on it, we would be able to demonstrate that we are aware and have
processes in place to make it happen.” (Participant 10)
“To my knowledge there's no benchmark that says right or wrong. I think it's written
more in the case of you've taken all reasonable steps, so the fact that you've got a tool
available, you've had the workshop or we've taken a reasonable step. How reasonable
that was I guess, who knows, it will be tested in court one day if you missed
something. So there’s a risk there.” (Participant 29)
“We would be somewhere towards confident that we are meeting our obligations to
address safety in design but we have no methodology or basis.” (Participant 25)
Supporting the findings of Larsen and Whyte (2013), participants called for accurate
information about their legal obligations. The study found participants were over burdened by
legislation which was contributing to their lack of awareness of their legal responsibilities
and SID legal obligations:
“There are so many new pieces of legislation coming in all the time and it’s
impossible for a business, particularly small businesses to be across everything that’s
new.” (Participant 25)
“One of those issues that slips under the radar. The requirement to tend to these
things was probably in some newsletter that came from the Institute of Architects, but
you don't religiously read all of those things, you could easily miss it. That it's
something new and you've got to attend to. A bit like road rules, it's your
responsibility to keep up to date with them. They're changing all the time. A bit like
building Acts, this is a new thing. How would we know about it? No one wrote a letter
to every architect and designer in town.” (Participant 7)
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Some participants recognised that education regarding SID was essential for gaining SID
knowledge and consequently effective implementation, but felt that the current tertiary
education programs and other requisite training (e.g. the compulsory construction industry
safety training (white card)), was not adequately preparing them for SID:
“We’ve all done our white card and that's not really Safety in Design, though.”
(Participant 18)
“We didn't get any teaching and I probably graduated about eight years ago. Even
the new guy hasn't done any aspects of safety and he's in his undergraduate degree.
Each year someone (in the office) is assigned to do a safety in design presentation.
Basically that's how I learnt about it.” (Participant 2)
The literature confirmed that the lack of tertiary education and formal industry-based training
in SID was contributing to the designer’s poor awareness, and called for improvements in
SID education (Behm et al., 2014; Jørgensen et al., 2010; Toole & Gambatese, 2008;
Torghabeh & Hosseinian, 2012). Participants also stated they were not aware of any seminars
of training by the industry associations. Industry seminars can make up for education missed
at the tertiary level however, designers need to be aware of their existence:
“We were actually quite surprised the institute hasn't done anything because it's quite
a big issue and large penalties involved if you don't follow through with that.”
(Participant 3)
“We went to an ACT hosted workshop with the Institute of Architects. I think it was
early last year. That was an invaluable training workshop there, because I think we
were the only services consultants in the room.” (Participant 12)
Participants, who were aware of the industry association SID courses and seminars, were
concerned about the time commitment to attend the courses. Participants also stated that the
seminars were not being run by SID and legal experts, who would have been able to set out
the value of SID and clearly articulate the designer’s legal obligations. As such, the lack of
professional presenters and a lack of time to attend seminars is further inhibiting the
designer’s awareness of SID:
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“I know the institute have done some before, I've gone to them but it needs to be done
by a really good presenter who knows their stuff.” (Participant 17)
“For a sole practitioner to take one day off to do a course is a big commitment.”
(Participant 4)
In response to the lack of education, many design organisations are starting to roll out their
own SID training:
“We do SID training in house, so it’s a one and half hour course and I did one last
week and one of the first things I say is that our people being good designers, we have
been doing SID for ever, the key thing is we don't tend to document when we make
decisions.” (Participant 23)
“We've had training, external training and some internal training. Some of the guys
here that have been to external seminars have then come back and done some
lunchbox sessions where they disseminate the information.” (Participant 4)
While in-house training was perceived as a good way to improve the designer’s awareness of
SID, some designers were unsure of the accuracy of the training and were cautious of the
potential for uninformed and unprofessional outcomes. Participants stated that in-house
training programs often lacked consistency and detail which was resulting in a lack of
effectiveness:
“For most people it'll be, "Oh I learned this at the last project, so we'll just go with
that," or, "The last company we worked for we did this so we'll do it this way." I don't
think anyone’s really being taught the correct way. I think it’s open to how you
interpret and think how it should be written.” (Participant 14)
“Yes, there was training, but I wouldn't say that the level of engagement with the
training was probably extensive. It was basically just an FYI presentation and nothing
more than that.” (Participant 30)
The type of contract used can also have an influence on SID implementation. The use of
design and construct type contracts can increase the communication and collaboration
between the designer and the builder (Atkinson & Westall, 2010; Torghabeh & Hosseinian,
2012) and lead to more effective SID and safer construction projects (Hecker et al., 2005;
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Torghabeh & Hosseinian, 2012). Clients and building owners who engage the services of
designers can play a role in improving their designer’s awareness and knowledge of SID.
Informed building owners, who understand theirs and their designer’s SID obligations, are
including SID in the designer’s contract. This is often the first time many designers have
been made aware of SID:
“The ones that know, like the Defence Department, would be an example. They’ve
been very aware that this is an issue and they take it seriously. That’s a big
government client.” (Participant 27)
“Sometimes, it depends who the client is, yeah. Obviously for government and defence
jobs that we've done they've included it as part of their briefing documents, so they're
obviously aware of their obligations under that. Some of the smaller commercial
clients, they might not be aware of it. I think generally at the moment we're not telling
them about it because we see that as their responsibility.” (Participant 3)
The above findings have identified that the designer’s awareness of SID is being hindered by
a number of factors including: a lack of awareness of the legislation; a lack of education at
the tertiary level; inconsistent and non-standardised; and designer’s lack of exposure to
builders and building sites is limiting their level of construction knowledge.
An observation made during the interviews was the participant’s focus on the importance of
overcoming their lack of SID awareness. A number of participants expressed their gratitude
that someone was approaching them about SID and providing them with the opportunity to
ask questions about a topic they were not clear on. While a number of participants expressed
an awareness of SID, it was generally superficial and there was limited understanding of the
designer’s legal obligation.

67

Chapter 4 Findings

4.2.2 Theme Two - Clarity
The second key finding was that designers have a lack of clarity on how to implement SID.
While previous studies by Ku (2014) and Musonda and Haupt (2009) have had similar
findings, this study has identified a number of factors, depicted in Figure 7 below, where the
designers work environment is currently contributing to their lack of clarity.

Figure 7 – Factors Inhibiting Clarity of SID Implementation
Here, a perceived overburden with bureaucracy has meant designers have not had the time, or
will, to familiarise themselves with how to undertake SID. Clarity on how to implement SID
has been further inhibited by a lack of available SID tools (i.e. standardised SID software and
flow charts for designers to follow), limited construction experience and challenges around
effective coordination of multiple designers on large projects. Some of the sub-themes that
have been explored are set out in Table 10 below.
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Table 10 - Sub Themes to Clarity
Finding

Sub Theme
Design vs Construction Risk

Designers including standard construction risks
within their SID reports;

Sources of information

Designers not clear where to source SID information;
and,

In-house training

Design organisations providing inconsistent and
irregular SID training.

This study confirmed previous finding by Lin (2008) who found designers wanted to
implement SID however felt they were over burdened with legislation, and as a result were
resisting SID implementation. This perceived legislative overburden has meant designers are
not taking the time to familiarise themselves with SID and are instead submitting SID reports
without knowing if they were meeting their legal obligations or not:
“So they accept the certificate (SID Report) and go, "Huh. Is this okay?" I would say,
"Well, you tell me if it's not." (Participant 22)
“Architects find themselves subjected to various legislations and we resist some of
them. I guess there are so many new pieces of legislation coming in all the time and
it’s impossible for a business, particularly small businesses to be across everything
that’s new. I think there’s just too much new legislation. What’s the point? To what
end?” (Participant 25)
As identified previously (Ku, 2014; Larsen & Whyte, 2013; Schultz & Jorgensen, 2014), a
lack of access to standardised SID tools and processes was found to inhibit the designer’s
ability to effectively implement SID. Without standardised SID tools and methodologies,
designers are struggling to interpret and work with the SID information they currently have at
their disposal:
“We're having to invent our own systems and we have struggled with that little bit.
We've had our standard safety in design report. It has caused a lot of argument in the
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office as to what its content should be. That just shows that it's not a mature practice
and we're still finding our feet in how to better identify the risks, how better to explain
them to others, how far do we go because standard.” (Participant 27)
“We have no methodology or basis for the way that we would actually go about it
(Safety in Design), so in terms of anything in a meaningful sense, we are probably not
engaging with safety in design.” (Participant 25)
Research participants echoed calls for availability of standardised industry SID tools that are
easily accessible and can be utilised by the whole design industry (Gambatese et al., 2013;
Larsen & Whyte, 2013). To overcome the lack of standardised tools, a number of design
organisations have developed their own SID tools and procedures (Zou et al., 2008).
However, most participants are continuing to request access to standardised SID tools to
assist them implement SID and ensure they meet their legal obligations:
“If you were able to develop something that architects could either have or buy,
they'd buy it for sure, which was a methodology checklist, system … that would be
fantastic.” (Participant 10)
“Even if they had some sort of a basic base tool, or schedule or something like that
they could work off. That's probably enough, because like as you say, if you're a small
company or a small business, where do you start? If you haven't got a template or
something to work off, it's very difficult to construct something like that from
scratch.” (Participant 2)
“I think our system is a bit clunky, so having something like a tool, that you could
streamline it depending on projects. Just going through, and you can fill the things
via the software, that would be really helpful to streamline it more.” (Participant 2)
As found in the literature, the designer’s lack of clarity is being further restricted by their lack
of construction knowledge (Larsen & Whyte, 2013; Schultz & Jorgensen, 2014; Zarges &
Giles, 2008). The designer’s lack of construction knowledge is affecting their ability to
differentiate between a design risk, that the designer can mitigate, and a standard construction
risk, that would normally be mitigated by the builder on site. This study found that some
designers are dropping the same list of common construction risks into each SID report rather
than focusing on those risks that are specific to each individual project. A problem with
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filling SID reports with typical construction risks is that the builder could dismiss or ignore
the report, as it is filled with items their safety systems would manage anyway:
“There are just common accidents and rows in the table that are just common all the
time. I don't think you should put them in. These common accidents are in the job
safety analysis for the contractors, they have them, they know of them. I think they
need to know the ones that are just building specific. Things that just stand out, that
are just ones that you don't see every day.” (Participant 9)
“Perhaps it's in building or working in building, because how can we anticipate risks
that we don't have any experience of?” (Participant 5)
An area that is further restricting the designer’s knowledge of SID is their lack of access to
builders during SID. Involving builders in SID means designers can improve their
construction knowledge by drawing upon and learning from the wealth of construction safety
experience that builders can bring to SID (Toole & Carpenter, 2011; Torghabeh &
Hosseinian, 2012). This study found that those participants who had involved builders earlier
in the SID process believed they had improved their construction knowledge and had more
effective SID outcomes:
“We went through line by line and (the builder) saw some of the risks as being higher
or lower than we’d rated them and we adjusted them to what we all agreed was
appropriate. Some of them, they might have said they weren't happy with the residual
risk and they wanted us to do more mitigation to get the residual risk down some
more.” (Participant 4)
“I can fill out a form and tick it and give it to the contractor, and he can put it on his
file, and everybody's done their paperwork, their due diligence, but you really get
benefits out of it when you talk to the contractor and the subcontractor.” (Participant
15)
While increased communication between builders and designers during SID can offer
benefits to both groups (Hecker et al., 2005; Hecker & Gambatese, 2003; Torghabeh &
Hosseinian, 2012), participants stated that early access to builders was often not possible. The
builder is frequently unknown at the time of design due to contractual arrangements or when
clients do not want to involve builders due to concerns around probity:
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“It's a rare case where you know who the builder is when you're designing,
particularly for government projects.” (Participant 6)
“You can't speak to the contractors because of the probity. There's a barrier there. If
you could break down that barrier and allow a mechanism where you have early
contractor involvement, it's going to be better.” (Participant 28)
“The problem that we have is that a lot of the time we do the design in isolation so a
lot of the times it hasn’t even gone out to tender to get a builder in place, so we don’t
have the ability to talk to a principal contractor.” (Participant 23)
To further assist designers implement SID and achieve better SID outcomes, stakeholder
involvement should not just be restricted to builders. SID should be seen as a collaborative
process requiring input from designers, builders, clients and key stakeholders and not just
restricted to builders (Gambatese et al., 2008; Gambatese et al., 2013; Schulte et al., 2008;
Zou et al., 2008). Participants stated that they had improved SID through the involvement of
relevant project stakeholders. Participants found that the early involvement of stakeholders
such as the future facilities managers had enabled them to improve their knowledge of how to
implement SID by thinking more about the end users of the structure in addition to just the
construction phase:
“I think it prompts a bit of innovation too because sometimes you don't really think how
a building would be maintained for example generally when you're designing a
building, you're more thinking about the end user. It gets you thinking about other
aspects of the building that you wouldn't generally think of. Yeah, so how the windows
would be cleaned and the plant rooms maintained that sort of thing.” (Participant 3)
“(SID) has benefits beyond the safety aspect, because it makes everyone respect each
other's point of view, opinions, and skills. Joining all of the parties together in a
common aim can only be good, and felt that SID raised the builders us as partners in
the industry.” (Participant 10)
“The more input the better just because you do get those divergent views coming in and
different code requirements and concerns, so it's useful from that point of view.
Certainly, if there's a builder already engaged or a construction manager, again, we
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bring those guys along as well. That's if they're not leading it, and again get their
constructability input as well.” (Participant 29)
Participants also identified the problem that there is often no-one coordinating the SID
process. Many projects involve a team of designers and the lack of coordination can mean
that not all the designers are contributing to SID and issuing SID reports:
“The problem is that they get different parties, they say client you'll do this, principal
contractor you'll do that, designer you'll do this, but there's nothing central tying
them all together unless you've got a switched-on client or a switched on principal
consultant or principal contractor. So, we all tend to do our little bit to a lessor or
greater extent and then there's nothing really putting them all together.” (Participant
23)
“Engineers love wearing blinkers, "I'm a mechanical engineer, I'm going to look at
the mechanical system only, and I'm not even going to consider anything else outside
of my realm of expertise." You actually don't want people to be identifying issues
outside of their realm of expertise, but there is a lot of overlap.” (Participant 12)
“We've quite often found we might be the only member of a team that has done that
but we do generally take that fairly seriously.” (Participant 27)
The provision of constructive feedback on completed SID could assist designers to know
where their report had been useful and where it could be improved. Some participants stated
that they had received feedback:
“I think we have had one feedback from a builder saying it was really comprehensive
but nothing about you should have a look at this, or we should talk about this.”
(Participant 3)
However, most participants stated that they had not received any feedback from their clients
or the builders on completed SID reports. Feedback on SID reports would provide designers
with valuable construction input that might have been missed when the report was being
prepared. This information could then be used to improve the designer’s construction
knowledge and improve the content of future SID reports. Participants believed that feedback
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on SID reports should be a standard inclusion at the conclusion of building projects, allowing
designers and builders to have informative discussions on what worked and what didn’t:
“We assume if they say nothing back to us, they're happy, and they've passed it on, so
no news is good news. Yeah, but you're right, we don't get much feedback.”
(Participant 15)
“I haven't yet seen someone sit down at the end and say, "Okay, well all these issues
got identified during the design. Which ones have we actually addressed and which
ones need to be kept as part of the ongoing maintenance period to think about this
stuff." I haven't seen that yet.” (Participant 1)
“I think we have had one feedback from a builder saying it was really comprehensive
but nothing about you should have a look at this, or we should talk about this, so it's
pretty much just been, yeah we've got a tick in the box, let's move on.” (Participant 3)
The above findings have identified that the designer’s lack of clarity on how to implement
SID is being hindered by a number of factors including: a lack of awareness of the
legislation; a lack of education at the tertiary level; inconsistent and non-standardised; and
designer’s lack of exposure to builders and building sites is limiting their level of
construction knowledge.
An additional finding was that a number of designers had implemented SID, albeit
differently, however they remained unclear if it had met their legal obligations or made any
difference to future safety. This lack of standardisation reinforces the importance of
introducing uniform SID tools that can be rolled out across the entire industry.
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4.2.3 Theme Three – Incentive
The third key finding identified during the data analysis, which is adversely affecting the
designer’s motivation to implement SID, was the lack of incentive to implement SID which
can be attributed to a number of interacting factors as depicted in Figure 8.

Figure 8 – Factors Inhibiting Safety in Design Incentive
Here, a lack of time and increasing costs (as a result of not increasing client fees to cover the
cost of SID) has meant designers have not had the incentive to implement SID where it is not
enforced. SID implementation has been further inhibited by tight design programs; heavy
workloads and a view among designers that SID is a low priority (see Table 11).
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Table 11 - Sub Themes to Incentive
Sub Themes

Lack of convictions

Finding

Designers believe they will not be penalised for
ignoring SID;

Heavy workloads

SID seen by designers as an additional burden to
already heavy workloads; and,

Free service

Design organisations not charging for SID to keep
fees competitive.

The introduction of incentives such as awards for innovative safety solutions or successful
SID case studies can have a positive influence on the designer’s motivation to implement SID
(Larsen & Whyte, 2013; Lin, 2008). This study found that some participants believed some
form of incentive needed to be offered to motivate designers:
“A possible outcome of greater focus on liability and risk is that some designers might
dumb their designs down. Maybe there could be some incentives, if you like, around
still delivering creativity but with innovative methods to ensure safety so it doesn't
discourage you from trying to do the very creative special things.” (Participant 26)
There is a great deal of pressure to deliver designs in shorter times and as a result, there is no
incentive to properly implement SID. As previously found by Gambatese et al. (2005),
participants were concerned the time taken to complete SID could lead to delays in design
schedules. Designers faced with tight time frames to complete designs, and increasing
workloads to complete their day-to-day activities, are seeing the added burden of SID as a
low priority. The study found, due to heavy workloads, designers are prioritising what work
gets completed and what doesn’t. The lack of incentives means SID is often being neglected:
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“It takes time to go through in this detail. I mean, we cover off probably 50 to 80 per
cent of what's in here as part of the general practice, but, going through and
documenting it and making sure every value is correct and that sort of thing, it takes
time.” (Participant 21)
“There is just so much to do in a project, that unless somebody's shouting at them for
it, I'd say though, in our office, the reason why most people don't do it is that they just
don't have time. It's a constant process of weighing up where your energies will go on
any point, any day. (SID) isn't something that is sufficiently far up the tree.”
(Participant 17)
This study also found there was a lack of financial incentive to implement SID. A positive
sign was given by one participant:
“Quite a lot of the jobs that we do, we'll have intelligent clients who are actually
asking for safety in design as part of the bid.” (Participant 28)
Unfortunately, most clients do not actively look to compensate designers to complete SID.
While a positive effect on a design organisations financial performance should not be a
requirement to implement SID, the reality is, it is necessary to provide the impetus designers
require (Joyner & Payne, 2002). Designers, who would most likely look for returns on
investment to undertake new initiatives, were finding that some clients are not prepared to
accept an increase in fees to cover SID. The literature has previously identified a number of
financial incentives to implementing SID including: savings from reduced construction
delays due to less incidents (Hinze, 2000), improvement in the quality of buildings
(Gambatese, 2008; Gambatese et al., 2013); and, reductions in long term maintenance costs
(Gambatese et al., 1997). However, most of the savings are only seen over the long term
(Howe, 2008). Clients need to be aware of the long-term return for investment (Lin, 2008) to
understand the importance of paying for SID in the short term. This research found that
designers have started talking to their clients about SID and the importance of ensuring it is
completed on their projects:
“Part of the process, I don't know whether that's ... you sit them in the room while you
do the safety in design and ask them for their input. Ask them, do they want to save
money on maintenance? Ask them, do they want their installation to last longer? I
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think if you ask a client whether they want to save money, there's going to be not
many of them that say no.” (Participant 1)
“I'm of the opinion that yeah, it may cost you $2,000 or whatever to do a safety in
design internal workshop. I sort of think if that saves you tens of thousands, if not
hundreds of thousands or millions of dollars of legal proceedings down the track, I
don't know, to me that's money well spent.” (Participant 1)
On a positive note, some larger, and more frequently Government clients were found to be
driving SID:
“Certainly (SID) is common with government clients. They want to see it. They don't
typically sign it off with sign off milestone projects without that as part of the
package. So they're better than private clients. Hopefully that will change.”
(Participant 1)
“If we have a client or a principal consultant or a principal contractor that comes to
us and says OK, on this piece of work now, you together with all the other design
consultancies that are involved in this project, here is the SID review process we are
going to follow and this is what your required to do, and where that happens we do
get really good outcomes.” (Participant 23)
The problem is that most clients are either unaware of SID or are not prepared to pay the
additional costs associated with its implementation. Participants stated that they believed
some of their clients were viewing SID as an additional burden that negatively impacts their
project cost and program:
“I don't think they see it as a key thing as well for them. It's just, is it going to get built
on time and is it within budget? I think pushing it out from a client level would be
very difficult. I think a probably a lot of them aren’t aware of it as much.”
(Participant 2)
“I think part of the hesitation from some people may have been, it's another step in
the process that we've got to do as a design team, but it's not necessarily another step
that any of our clients are going to be willing to compensate us for.” (Participant 1)
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“Sometimes you just wear it, other times you've got to try and convince the client that
they've got to cough up.” (Participant 26)
This study found that some designers, who understood their legal obligations, were
implementing SID whether they had support from their clients or not. However, designers
who were left to absorb the cost of SID believed they were being put at a financial
disadvantage by their competitors who were ignoring SID:
“There are certain parties out there that probably don't do these things and therefore
save money compared to us and some of the feedback I get is that our competitors
aren't doing this and you're putting me at a disadvantage insisting that I do it.”
(Participant 23)
The lack of incentive to implement SID in being hindered by a number of factors including:
heavy workloads; lack of time; limited financial compensation; and clients that do not see the
long-term benefits of SID. This section showed how the designer’s work environment is
influencing the lack of incentive to implement SID which is ultimately affecting their level of
SID motivation. Efforts to increase the designer’s level of self-motivation will need to
carefully consider how the designer’s work environment can be modified to ensure designers
are given incentives to implement SID and the financial compensation to implement it
effectively.
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4.2.4 Theme Four - Enforcement
The fourth key finding identified during an analysis of the data, which is adversely affecting
the designer’s motivation to implement SID, was the lack of enforcement of SID which can
be attributed to a number of interacting factors as depicted in Figure 9.

Figure 9 – Factors Inhibiting SID Enforcement
Here, a lack of enforcement by authorities and clients (as a result of difficulties in
determining responsibility and a lack of awareness of SID) has led to many designers
neglecting SID. The lack of enforcement of SID also extends to design organisations,
shortfalls in quality assurance systems (e.g. audits), and the absence of a SID requirement at
the building approval stage (see Table 12).
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Table 12 - Sub Themes to Enforcement
Sub Theme

Finding

Building approvals

Opportunity to enforce SID at the building approval
stage is being missed;

Contract

SID enforcement through contract is inconsistent; and,

QA System

SID inclusion in QA systems and audits are
confirming a SID process is in place but not ensuring
SID is implemented.

Designers in Canberra have a legal obligation to consider SID (Safe Work Australia, 2012b).
However, due to a lack of enforcement of the legislation a number of designers are ignoring
their obligation (Zou et al., 2008):
“If no-one makes noises at you why you haven’t done something then you won’t do it.
So if the client’s not making a noise and if the regulator’s not making a noise, then
you get away with it.” (Participant 23)
Despite previous findings that the rate of workplace accidents reduced when SID legislation
was introduced (Aires et al., 2010), this study found that authorities and legislators are not
enforcing SID. To be effective, there is a need to ensure the legislation is enforced (Ku, 2014;
McAleenan & Behm, 2014). However, this study found that the lack of enforcement was
resulting in complacency amongst designers that SID was not being taken seriously.
Participants also stated that until there was a prosecution, designers would continue to ignore
SID:
“We’d love to see a prosecution where somebody doesn’t get hurt, you know, no
one’s been hurt leading to a prosecution because one of the big-name design
consultancies didn’t do an appropriate SID review.” (Participant 23)
“The fines are there if something goes wrong but I think the only way the awareness
will happen with this current system is when there's a big accident and someone cops
a big bloody fine or goes to jail or something. Everyone will panic. Until that
happens, I don't think people will take it seriously.” (Participant 23)
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“The regulators aren’t willing to audit places to confirm if we’re doing the right thing
and then prosecuting if we’re not.” (Participant 23)
This lack of enforcement has been previously attributed to difficulties in tracing safety
incidents back to designers (Larsen & Whyte, 2013) which means that the builder is mostly
held responsible for safety incidents:
“The regulator has said to us they cannot think of a situation on a building site where
they would immediately think that the designer has been responsible for the accident.
They said it will always be about how it's managed on site. That made all the
architects that were at the workshop all go, "Phew," because it's true.” (Participant
10)
The lack of enforcement of SID extends beyond the legislators. This study found that SID is
not being enforced by planning authorities at the building approval stage in the same way
initiatives such as environmental concerns and energy efficiency are being enforced.
Designers are required to complete detailed design documentation to ensure compliance with
a number of standards and regulations during the development and building approval process,
however, participants identified SID is not a current prerequisite to obtain any building
approvals:
“The way things tend to get enforced is that as part of a certification process these
days, whether it's hazardous materials reports or energy efficiency compliance
reports. They are all gathered up as part of a certification approval and certification
process. I would guess that would be the way to deliver a safety in design report as
part of that.” (Participant 24)
The design procurement stage provides a further opportunity to enforce SID; however, this is
not being done (Zarges & Giles, 2008). Clients and building owners can ensure SID is
enforced by including it as a requirement in the designer’s contract (Gambatese et al., 2005;
Larsen & Whyte, 2013). In the same way clients are requesting designs incorporate
environmental solutions and use of sustainable products, it is proposed businesses should be
encouraged to demand designs with safety considerations (Schulte et al., 2008).
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“Generally for the larger ones (clients), yeah we ensure that we got one going right
from the start if its specified in the project brief, because generally clients are quite
savvy now, they know that they need to ask for it.” (Participant 3)
However, this study found that participants, who had completed SID at their client’s request,
were struggling to find the incentive to continue implementing SID when the enforcement
was removed:
“It’s only because we are now being forced to do this that there's any
acknowledgement of it at all. If it wasn't mandated, I would not be doing this.”
(Participant 30)
“If it was a small fit out (project) and I didn't have to do it, and I was pushed for time,
I could see myself probably brushing over it.” (Participant 2)
“We deliver safety in design reports for key projects. We're probably not as strict in
delivering them where they're not asked for.” (Participant 26)
This research found that clients, who were not aware of SID or did not see any value in it,
were not enforcing SID on their projects.
“Sometimes the clients don't understand the benefit of it or aren't interested. They
don't want to participate and don’t want to bring in the other people – like the facility
managers and contractors on the maintenance side - to give meaningful input.”
(Participant 4)
“I think if they're aware of it, and they know the importance of it ... Yeah, I think that
you'd probably get a bit more engagement from them, but I think it's something that
probably a lot of them aren't aware of, so they don't ask for it.” (Participant 2)
“It’s not something that clients are asking for like they ask for the drawing or spec or
the report or whatever, but for the safety in design, not that I've seen directly.”
(Participant 1)
This study also found that SID is often not enforced within the design organisations. Design
organisations that recognise the difficulties legislators have in enforcing SID, are not being
motivated to enforce SID internally. When the regulators are not seen to enforce legislation, a
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similar attitude to SID enforcement can filter down through the industry to the design
organisations:
“If it's not enforced not required, and you don't do it all on one, then when do you get
to it and all that sort of stuff? I think it needs to be ... well it should just be on every
job.” (Participant 16)
“I don't know how you would enforce it, if no one is doing it, then what happens? It
just doesn't happen and no one meets the legislation, and does anyone care? I think
the general feeling from discussions within our office is that no one is going to
enforce it or do anything about it until something goes wrong.” (Participant 21)
One participant explained how they had managed to enforce SD by integrating it into their
quality assurance systems:
“One of the things we did is we embedded the process into our QA processes. We've
therefore tied that in with our annual audit and re-certification.” (Participant 12)
However, a number of participants stated SID enforcement was being left up to individual
designers. Participants are starting to have conversations within their organisations and with
their colleagues about the benefits of SID and the need to ensure it is implemented:
“Primarily because it’s just another thing to do and if it’s not required to do then you
don't go out of our way to do it. This is why I’m starting to have discussions in house,
I think we should do it for every job regardless of whether it’s required or not and
whether we issue it externally.” (Participant 14)
The enforcement of SID in being hindered by a number of factors including: difficulties
associated with enforcing SID by legislators; a lack of inclusion in the building approval
process; a lack of enforcement through design contracts; and, a lack of commitment to
enforcement by design organisations. This section has shown how the designer’s work
environment is influencing the lack of enforcement of SID, which is ultimately affecting their
level of SID motivation. Efforts to increase the designer’s level of motivation will need to
carefully consider how the designer’s work environment can be modified to ensure
enforcement of SID can be increased in such a way that it supports future strategies to
increase the designer’s motivation.
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An interesting observation was that even those participants that recognised the value of SID
were not implementing it consistently. The number of barriers designers face is reducing their
motivation to continue its implementation when enforcement is removed. This observation
highlights the importance of looking to motivation theory as a long-term solution to SID
implementation as opposed to simply increasing the level of SID enforcement.
4.2.5 Theme Five - Culture
The fifth key finding identified during an analysis of the interview data, which is affecting
the designer’s motivation to implement SID, was that there is a lack of safety culture in the
design industry which can be attributed to a number of interacting factors as depicted in
Figure 10.

Figure 10 – Factors Inhibiting Safety Culture
Here, a belief within the design industry that: safety is the builder’s responsibility;
considering safety during design hinders design creativity; and, the moral dilemma of the
right thing to do versus the number of barriers faced, is contributing to the lack of safety
culture. The poor safety culture in the design industry is being further inhibited by an attitude
that “I’ve been doing this for 50 years and never had a problem.” (Participant 28) Some of
the sub-themes that have been explored are set out in Table 13 below.
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Table 13 - Sub Theme to Culture
Sub Theme

Finding

Lack of responsibility

Belief that safety is the responsibility of the builder
alone;

Moral duty

Designers believe SID is morally right however
SID implementation remains inconsistent; and,

Design creativity

Belief that considering safety during design can
hinder designer’s creativity.

This study found that participants recognised the lack of safety culture in the design industry
and the need for improvement. The lack of safety culture can be attributed in part to the
responsibility for construction safety traditionally being with the head contractor (Behm,
2005). To improve the safety culture within the design industry Schulte et al. (2008) have
previously called for a cultural shift in the way design, and its impact on injury and death, is
viewed. This was supported by the study participants:
“You need to have a culture and there needs to be a formal process whereby every
project there is a safety design risk assessment. Having that process means that
people think about it properly because they have to do it and it's the responsibility of
the designer under the code. It's not just the construction worker, it's the maintenance
person and anyone who has access to it that you need to think about, so it's a whole of
life safety approach you need to have.” (Participant 11)
“Still don't yet have that ingrained culture, it's not necessarily something that is just
being done out of the box. It's not automatic that people will follow the process and
just do it on every single project.” (Participant 12)
As identified by Larsen and Whyte (2013), some designers are prioritising aesthetics over
construction processes and believed safety in design could place limitations on their design
creativity (McAleenan & Behm, 2014):
“Can dumb down design.” (Participant 19)
“A barrier to [designers] doing their beautiful design work.” (Participant 23)
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The designer’s lack of responsibility towards safety can affect the culture of the whole
industry. There is an expectation among designers that construction safety is solely the
responsibility of the contractor on site (Schultz & Jorgensen, 2014) and implementing SID
will interfere with the builder’s means and methods of construction (Gambatese et al., 2005).
This study found that designers believed they had no control over how projects are built and
that the management of safety is a task does not apply to them:
“I might not be speaking for the entire profession but our profession as architects
would probably be that our responsibility for a project on site is very minor in that we
don’t necessarily prescribe or have control over how projects are built. That falls
under the building contractor; the builder the developer and they have a whole
structure in the way that they approach, obviously, their risk management.”
(Participant 25)
“It’s a real struggle to get Architects to be engaged in this process cause I think a lot
of them don’t think it applies to them.” (Participant 23)
Fortunately, not all designers believed the builder was solely responsible for safety. One
participant explained the positive results that were gained by both designer and builder
contributing equally:
“I think it has benefits beyond the safety aspect, because it makes everyone respect
each other's point of view, opinions, and skills. We say things and the builder will go,
"Oh, yeah right, okay," and the builder says something to us and we go, "Oh, yeah
right, okay." In that atmosphere, it means that everyone's going well these people do
have … it sort of breaks down that us and them.” (Participant 10)
“The builder was there because we were engaged to the builder. We went through
line by line and they (the builder) saw some of the risks as being higher or lower than
we’d rated them and we adjusted them to what we all agreed it was appropriate. On a
job like that it almost seems the ideal, everyone gives input and it reduces the risks.”
(Participant 4)
However, the designer’s lack of responsibility often ends up negatively impacting on the
quality and benefit of SID and SID reports. The value of SID is further brought into question
when SID reports are completed under pressure and not through detailed assessment of
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potential risks. Participants stated that SID was often completed just to meet legislation rather
than as a value add exercise:
“Make sure that all the paperwork's in order so you can just push it down the line,
yeah let's dig the risk matrix out from the last job and just go change the date, change
the client, have a good look over it and go, yeah, all those risks are still the same, off
it goes.” (Participant 15)
“We believe that we’re required to do that by the legislation on every project so to
meet our obligation to the legislation, we supply that report. It’s a pro forma report.”
(Participant 25)
This study found that while some participants believed they had a moral obligation to
consider the health and welfare of others, others continued to neglect SID. Eekels (1994)
argued that designers should not only be answerable for their designs, but also for their
ethical conceptions and behaviour as a moral person. This view was echoed by Toole and
Carpenter (2011) who maintain that design professionals have ethical duties to reasonably
minimise all the risks they have control over, not just the risks they are likely to be sued over.
A positive finding of this study was that a number of participants recognised they had moral
obligations to ensure their designs were not dangerous to put together or use:
“To have the intent that our projects aren’t difficult or dangerous for people to put
together would just be a fundamental concern of what we do. We might be prepared
for things to be difficult to put together but not dangerous and because we’re seeking
a benefit of what we’re providing for the greater community. We essentially work to
create a community good.” (Participant 25)
“I think from a code of ethics point of view, yeah, you want to make sure that you're
doing the right thing, not just by yourself but by the people it's going to effect in the
real world.” (Participant 1)
While this study found that some participants were identifying with their moral duty to
consider the safety of others, it also found designers were facing a moral dilemma when
having to implement SID in practice:
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“It’s a mixture of that’s a good idea and yes it would reduce injuries and accidents
tempered with another process and more paperwork and pressure on time and
money.” (Participant 4)
“They all want to do the right thing but they want to do it as quickly, as easily, and as
cheaply as they can and maximizing their own margins.” (Participant 20)
Despite Coble and Blatter (1999) arguing that turning a deaf ear to worker safety is not
consistent with the ethics that embodies the design professional’s role, designers are facing
numerous barriers within their work environment, that are affecting their level of SID
implementation. Participants stated that they were not implementing SID as often as they
should and struggled to get motivation to complete SID on all projects:
“This is part of the change management exercise that as a business and as an
industry we actually need to go through. I'd love to say that we do it on every project,
but I think it'd be fair to say that that just doesn't happen.” (Participant 12)
“Can I put my hand on my heart and say we do it 100 per cent, no, we’re getting
there, but it’s still a struggle to get people to do it, but as I said, we are getting
better.” (Participant 23)
While one participant stated that they were following the SID legislation by the book, they
later conceded it was more often than not an unproductive exercise:
“We're doing everything by the book with all the harmonized WHS legislation that's
come in to make sure that, you know, if we get audited we can demonstrate that we
had a think about it. Maybe we're just doing it as a covering off exercise, and maybe
if we identify safety in design problems, some of us are too lazy to go, oh, that's a
problem, but you know, we won't design it out because it's too hard.” (Participant 1)
Improvements to the design industry’s safety culture are being hindered by a number of
factors including: a belief that SID limits creativity; a belief that safety is builder’s
responsibility; and a conflict between moral duty and SID barriers. This section showed how
the designer’s work environment is influencing the safety culture of the whole design
industry, which is ultimately affects the designer’s level of SID motivation. Efforts to
increase the designer’s level of motivation will need to carefully consider how the designer’s
89

Chapter 4 Findings

work environment can be modified to improve the safety culture within the design industry.
While most participants were genuinely concerned about builder and community safety, a
number of real and perceived barriers were preventing consistent implementation.
4.2.6 Theme Six - Value
The sixth key finding identified through an analysis of the data, which is adversely affecting
the designer’s motivation to implement SID, is designers are not recognising the value of SID
which can be attributed to a number of interacting factors as depicted in Figure 11.

Figure 11 – Factors Inhibiting SID Value
Here, the designer’s lack of value in SID due to a belief it is only a tick-the-box exercise (i.e.
a process that is not having any effect on safety) has led to a lack of motivation to implement
SID. The perceived lack of value in SID is further reinforced by the designer’s view that only
the builder can impact safety and that SID reports are simply filed away by clients once
completed. Some of the sub-themes that were explored are set out in Table 14 below.
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Table 14 - Sub Themes for Value
Sub Theme

Finding

Research

Designers are not aware of research linking design and
safety incidents;

Benefits

Designers to not see the benefit to SID; and,

Back-up for future issues

Designers do not understand how SID can directly benefit
themselves.

This study found that designers are not seeing the value in SID implementation and do not
understand how decisions made during design stage can influence the future safety of
builders and end-users. Schultz and Jorgensen (2014) previously argued that designers need
to be educated on the link between design and construction safety. However, a likely effect of
the lack of SID education has meant designers are still not seeing the connection between
SID and injuries on the construction site:
“It is such a long bow to draw from design all the way to the injury in the workplace
on a construction site. It’s just too hard to find that connection. I don’t think the case
for change has been proven. I think the system should probably just be abolished
initially. It hasn’t worked out.” (Participant 25)
Designers, who are not seeing the connection between SID and injuries, continue to believe
they can have no influence over the safety of builders and end-users of their designs.
Participants stated that they have limited control over potential risks and their potential
impact on construction safety is minimal:
“I might not be speaking for the entire profession but our profession as architects
would probably be that our responsibility for a project on site is very minor in that we
don’t necessarily prescribe or have control over how projects are built. That falls
under the building contractor; the builder the developer and they have a whole
structure in the way that they approach, obviously, their risk management.”
(Participant 25)
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“It ends up being a construction issue more than anything. We don't have a lot of
input into what the overall risk at the end of the project is, you know, with trip
hazards and things like that.” (Participant 15)
“A lot of risk management techniques don't quite work because what you often find
when you identify a risk is you are not the person that can control it. We can identify
the risk. We can't decide the control methods.” (Participant 27)
A couple of participants were able to offer a balanced opinion around the value of SID:
“Where it’s been done properly, correctly, we’ve seen a lot of value, there’s
invariably been something that we’ve been able to tweak from a construction
constructability from a useability from a maintenance perspective it adds value to the
client you know.” (Participant 23)
“I came out of our last workshop, which we only did a couple months ago on a
project we were doing down in Albury, thinking, "That was quite good. That was quite
useful," both for us and for the builder to just sit down and consider before we
commence construction, what were the things to just take a bit more care over, so I do
think that it has a benefit. (Participant 10)
However, the majority of designers believed that SID was merely a formality, requested by
clients to tick-a-box rather than first and foremost to make their projects safer. There were
mixed views amongst designers around the value of SID with a number of participants stating
that SID implementation did not offering significant value:
“A number of people here that will see it as a box ticking exercise and there's the
majority of people that would see it as a value adding.” (Participant 23)
“I think it's probably more a ticking the box thing. You've got to do it. Rather than
first and foremost, saving lives I think. I think that (value of SID) probably takes a
back seat, it's something you've got to do.” (Participant 2)
“No, we don't see a lot of value in doing that, no. Our assessment is that a majority of
those processes are still ticking a box, and we're not seeing that they're delivering any
real significant value to the client.” (Participant 22)
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In further of the belief that SID was a formality, was a belief that completed SID reports were
merely files away by the client rather than being issued to the builder:
“I believe we produce the reports and they probably get filed away and rarely looked
at.” (Participant 27)
“I'd suggest that, in most instances, the client will receive it, but it just goes into a
folder somewhere, and it never gets looked at.” (Participant 12)
“I don't know, because we don't hear about it. I reckon a lot of them do just throw it
out, just file it. It's just a bit of paper that has to be there.” (Participant 9)
The study also found that designers believed SID could not make a difference to safety
during the demolition stage of a building. Within the WHS Act 2011, designers are required
to consider the safety of the workers who will be demolishing the building in the future (Safe
Work Australia, 2016a). The Safe Design of Structures Code of Practice states that designers
are well placed to influence the demolition of a structure by designing in facilities such as:
lifting lugs for disassembly; and, clearly outlining materials and finishes that might require
special attention at the time of demolition (Safe Work Australia, 2014).
One participant stated that they always considered the demolition of a building:
“When I do a design, I automatically think, "How do I build it? How is it going to be
demolished?" I just do, that's the way I think.” (Participant 28)
However, this study found that participants did not see how SID could have any effect on the
demolition stage and believed the demolition stage of a building was too far away for SID to
make any real difference or have any real value:
“You just don't know at this stage, and as far as we know all the materials you've got
in there are safe but who knows.” (Participant 29)
“But it's not just in construction, it's in construction, maintenance and demolition of a
building. I mean how do I design buildings that are safe to demolish?” (Participant 6)
“They may not know who designed it, so what was the point? How are they going to
find out who it was? On a big building, you go into the plant room or whatever and
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there could be a hundred rolls of drawings and documents? Are you really going to
go through each one?” (Participant 7)
While SID implementation is being hindered by the view that it adds no value to future
safety, this study found it is being further inhibited by the view that it has no direct benefit to
the designer. SID has previously been found to benefit builders through safer work sites
(Gambatese & Hinze, 1999) and building owners through reduced maintenance costs
(Gambatese et al., 1997), however, designers are not seeing any benefits to themselves:
“I guess sometimes there can be a bit of reluctance to do it because we don't see the
value in doing it.” (Participant 1)
“We don't necessarily benefit from those costs unless of course we're the person that's
affected by it on site.” (Participant 15)
The research identifies that while most of the participants had a limited knowledge of the
value of SID, they were very interested in further understanding its value. The value
designer’s see in SID in being hindered by a number of factors including; a belief SID is just
a tick box exercise; a lack of evidence of the link between SID and safety; a belief the
demolition stage is too far away to make an impact; and, a lack of direct benefit to the
designer. This section showed how the designer’s work environment is influencing the value
designers see in SID, which is ultimately affecting their level of SID motivation. Efforts to
increase the designer’s level of motivation will need to carefully consider how the designer’s
work environment can be influenced to ensure designers recognise the value of SID.
Ensuring the value of SID is clearly understood will need to be a key focus of improving the
designer’s motivation.

4.3

Summary

The findings identified the benefits and barriers designers faced when considering SID. A
subsequent analysis of the benefits and barriers were used to inform the emergence of six
major themes to explain where the designer’s work environment was influencing their
motivation. The major research themes led to the following key research findings: designers
have a lack awareness of SID; designers lack clarity on how to implement SID; there is a lack
of incentive to implement SID; there is a lack of enforcement of SID; there is a lack of safety
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culture in the design industry; and, designers do not see the value of SID. The following
chapter uses motivation theory as a lens to interpret and explain the major themes and the
associated key findings. Self-determination theory is then used to underpin and inform a new
theoretical model that was designed to motivate designers to increase their safety in design
implementation.
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5

DEVELOPING THE SAFETY IN DESIGN MOTIVATION MODEL

The findings identified a number of ways the designer’s work environment affects their level
of SID implementation including; the lack of safety culture in the design industry; the lack of
awareness and value of SID; and, the lack of enforcement of SID legislation. To increase the
level of SID implementation there is a need to find ways to overcome those areas of the
designer’s work environment that hinder their motivation. This research turns to established
motivation theory, in particular self-determination theory (SDT), to inform ways to increase
designer’s motivation. SDT, a theory of work motivation, is used to underpin the research
through its use as a lens to interpret the research findings and as a guide to inform strategies
to increase designer motivation. As a result, a new safety in design motivational model
(provided in
Figure 16) has been derived to assist in the understanding of designer’s motivation, and the
development of information and training programs aimed to improve SID implementation.

5.1

Definition of Safety in Design

This chapter starts by proposing a new definition for SID. This definition is not intended to
replace the legal definition, but rather establish a clear understanding of the process of SID as
discussed in the sections below. It is also appropriate to build on the knowledge and insight
gained through this study and make a further academic contribution to the body of SID
knowledge. The following definition aims to build upon previous SID definitions,
specifically Manuele (2008) and Hale and colleagues (2007), while simultaneously
summarising the designer’s legal obligation within Australia. The proposed definition is as
follows
“The integration of hazard analysis and risk management methods early in the design
and engineering stages to allow safe use across the structures whole life cycle
including manufacture, construction, transportation and installation, through use,
maintenance and modification, to decommissioning, demolition and disposal”.
Both Manuele (2008) and Hale and colleagues (2007) definitions contain informative
descriptions of SID, however, they both fall short of capturing the full SID obligation.
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Manuele highlights the need to commence ID early in the design phase, yet does not include
the valuable knowledge that SID should consider the whole lifecycle of a building or
structure. Hale & colleagues provide a good description of the stages of a building that
should be considered including manufacture & construction through to demolition and
disposal, yet they don’t provide any overview of “safe design”. This new definition combines
a brief overview of the process of SID, and also includes the designer’s obligation to consider
the entire lifecycle of a building, a key part of the WHS legislation in Australia.
The research findings highlighted the need to ensure any definition of SID includes the
requirement to consider the full lifecycle of a building. The interview data found that most
designers were not aware SID included the operation and maintenance and demolition of a
building, as well as its construction. Once this concept was explained, most participants
stated that they felt demolition was too far away for SID to make a difference.
This study refers to the whole lifecycle of SID when discussing and explain SID. The
research outcomes and recommendation for SID include the consideration of SID from
construction, to operations and maintenance and through to demolition. In response to the
lack of designer awareness of when to consider SID, that emerged through the interviews,
one of this study’s recommendations for future research, is the need to focus on the full
lifecycle of a building.

5.2

Motivation Theory as a Lens

The use of theory in qualitative research can deliver an orientating lens for the study and
provide a transformative perspective on how data is collected and analysed (Creswell, 2014).
SDT, which has been used extensively to study the influence of a person’s work environment
on their motivation for a work task (Gagné, 2003; Orsini et al., 2016; Taylor et al., 2008;
Vansteenkiste et al., 2006), has been used in this research as a lens to interpret and explain
the research findings. In particular, SDT is used to: verify previous findings that designers
lack motivation (Musonda & Haupt, 2009); understand how the designer’s work environment
affects designer’s motivation; and, to explain why designers lack the motivation to increase
SID.
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SDT proposes an autonomous continuum that differentiates six levels of motivation as shown
in Figure 12. The different levels of motivation range from amotivation, when a person has
no motivation, to intrinsic motivation, when a person undertakes tasks for the inherent joy it
brings them (Gagné & Deci, 2005). In between, there are four levels of extrinsic motivation,
with external being the most controlled (and thus the least self-determined) type of extrinsic
motivation, and introjected, identified, and integrated being progressively more selfdetermined (Gagné & Deci, 2005).

Amotivation

Extrinsic Motivation
External
Regulation

Introjected
Regulation

Identified
Regulation

Intrinsic
Motivation
Integrated
Regulation

Least
autonomous

Most
autonomous

Figure 12 - Self-determination Continuum (Kusurkar et al., 2013)
The basic premise of SDT is that to move up the autonomous continuum, and in turn increase
one’s self-motivation, people require satisfaction of three innate psychological needs:
autonomy; competence; and, relatedness (see Figure 13) (Deci & Ryan, 2000).
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Autonomy
Understand
inner
meaning and
value

Selfdetermined
motivation
Relatedness
Activities
valued by
significant
others

Competence
Understand
task, have
relevant skills

Figure 13 - Psychological Needs Required for Self-Determination
As described previously, the first need, autonomy, is when someone’s actions are selforganised and self-regulated instead of being cued or prompted by non-integrated or external
pressures (Deci & Ryan, 2000). To satisfy their innate need for autonomy, designers require
not only an awareness of SID, but also the ability to identify with its importance and value.
Analysis of the findings showed that designer’s lack an awareness of SID and also do not see
the value in SID, which in turn prevents their innate need for autonomy.
The second innate need, competence, is afforded when people are provided with the relevant
inputs and feedback to change (Ryan et al., 2008). To satisfy the second innate need,
competence, designers need to have the relevant skills, training, tools and feedback to enable
them to effectively implement SID (Ryan et al., 2008). The findings show designers are not
clear on how to implement SID and receive minimal feedback on their SID reports, thus
thwarting their innate need for competence.
The final innate need, relatedness, is the desire to feel connected to others (Baumeister &
Leary, 1995) and naturally internalise the values of one’s social group (Deci & Ryan, 2000).
In the case of SID, designers are more likely to internalise their need for relatedness when
those around them, such as colleagues and clients, are supporting and valuing SID (Niemiec
& Ryan, 2009). The research found the overall safety culture within the design industry is
low, with a number of designers believing that the consideration of safety is not their
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responsibility. The lack of safety culture combined with an attitude: “I’ve been doing this for
50 years and never had a problem” (Participant 28), is preventing satisfaction of the
designer’s innate need for relatedness.
To gain a more detailed understanding of the designer’s lack of motivation, the following
section uses SDT to determine how low their motivation is by identifying where designers sit
on the self-determination continuum. This understanding of current levels of motivation helps
to verify previous findings that designer’s motivation is low (Musonda & Haupt, 2009) and
highlights the importance of increasing research into finding ways to motivate designers to
increase SID (Gambatese et al., 2013).
Intrinsic motivation represents the highest level of motivation. Intrinsically motivated people
are motivated by tasks that are inherently interesting, challenging and hold an aesthetic value
for the individual (Ryan & Deci, 2000). While the research found that some participants
expressed views aligned with high levels of motivation, there was no evidence they were
intrinsically motivated to implement SID through an innate sense of enjoyment, rather the
motivation came from a need to fulfil their moral obligations:
“Philosophically, why make something so difficult for somebody to build that you're
putting their life in danger? Why? It's just morally wrong anyway. You should be, if
you do have the ability to do something better and design it that way, then you
should……People like myself (raised in the United Kingdom) have just grown up with
it and we're used to it and don't see it as anything different from just doing day-to-day
work.” (Participant 28)
“I don't understand how an architect can ignore this. I don't think you're a
responsible member of the community if you ignore it. I think that the requirement to
actually generate (a SID report) has come from us working on projects for
commonwealth where there have been safety audits or things like schools where we
believe it's a responsibility for us as per the code.” (Participant 11)
It is more likely these participants have either integrated or identified regulations, which are
high levels of extrinsic motivation. Integration is when people have fully accepted certain
behaviours by bringing them into harmony or coherence with other aspects of their values
and identity (Niven & Markland, 2016; Pelletier et al., 1997). Identification occurs when a
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person values an activity to the point it becomes part of their habitual functioning and part of
the person’s self (Gagné et al., 2010).
Participants also expressed views around SID being a fundamental part of design, a view
aligned with identified regulation. However, further analysis of the interview data found SID
was instigated through the need to comply with legislation, a view more closely aligned with
introjected regulation, a controlled form of motivation:
“To have the intent that our projects aren’t difficult or dangerous for people to put
together would just be a fundamental concern of what we do. We might be prepared
for things to be difficult to put together but not dangerous and because we’re seeking
a benefit of what we’re providing for the greater community. We essentially work to
create a community good………We believe that we’re required to do that by the
legislation on every project so to meet our obligation to the legislation, we supply that
report.” (Participant 25)
Introjected regulation, the third highest form of extrinsic motivation, refers to the regulation
of behaving due to internally pressuring forces, such as ego-involvement, shame, and guilt
(Gagné et al., 2015). An analysis of the responses by participants one and four, found they
were aligned with the introjected regulation:
“I think from a code of ethics point of view, yeah, you want to make sure that you're
doing the right thing, not just by yourself but by the people it's going to effect in the
real world.” (Participant 1)
“It’s a mixture of that’s a good idea and yes it would reduce injuries and accidents
tempered with another process and more paperwork and pressure on time and
money.” (Participant 4)
External regulation is the lowest form of extrinsic motivation, and refers to doing an activity
to obtain rewards or avoid punishments administered by others (Gagné et al., 2015). The
majority of participants stated that they had only completed SID when it was enforced by
their clients and were not strict in completing SID when it wasn’t enforced:
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“If no-one makes noises at you why you haven’t done something then you won’t do it.
So if the client’s not making a noise and if the regulator’s not making a noise, then
you get away with it.” (Participant 23)
“We deliver safety in design reports for key projects. We're probably not as strict in
delivering them where they're not asked for.” (Participant 26)
Amotivation involves having no intentions for a particular behaviour and not really knowing
why one is doing it (Gagné & Deci, 2005). The responses below reflect a typical attitude
expressed by a large number of the participants:
“I think it's probably more a ticking the box thing. You've got to do it. Rather than
first and foremost, saving lives I think. I think that (value of SID) probably takes a
back seat, it's something you've got to do.” (Participant 2)
“It’s just another thing to do and if it’s not required to do then we don't go out of our
way to do it.” (Participant 14)
Of the 30 participants interviewed, two showed some association with integrated motivation,
a level associated with high self-motivation, however the majority of participants were more
closely aligned with amotivation, external and introjected levels of controlled motivation,
levels associated with the low end of the autonomous continuum (see Figure 14 below).
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Integrated
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autonomous

Figure 14 - Designers Current Level of Motivation
SDT posits that for tasks that are not interesting but are important and require discipline, a
suitable motivation level is autonomous extrinsic motivation (Koestner & Losier, 2002).
While it can be argued SID is or is not interesting, it is certainly important due to its ability to
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its potential influence on fatalities and serious injuries. SID also requires a sense of discipline
to be implemented effectively. As such, designers need to be at the level of identified or
integrated extrinsic motivation, as a minimum, to be motivated to increase SID
implementation as shown in Figure 15.
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Figure 15 - Designers Required Level of Motivation

5.3

Self-Determination Theory Informs Safety in Design

Understanding that designer’s motivation is at the lower end of the autonomous continuum,
this research again turns to motivation theory to develop methods to increase designer’s
motivation. When adapted to consider the designer’s situation, the autonomous continuum
and three psychological needs can provide valuable guidance on how to motivate designers to
increase SID.

5.4

Safety in Design Motivational Model Established

SDT has been used to inform the design of a new ‘Safety in Design Motivational Model’
(SIDMM) (see
Figure 16). The SIDMM advances knowledge in the field of SID by using motivational
theory in the development of a method to increase motivation towards SID implementation.
Informed by rigorous academic research and underpinned by established motivation theory,
the SIDMM evolved through an understanding of SID from the designer’s perspective and
how their work environment affects their motivation to implement SID. SDT was used to
explain how the designer’s work environment was influencing their motivation and then
adapted to inform the design of the SIDMM.
104

Chapter 5 Developing the SIDMM

Clarity
Awareness

Value

Enforcement

Continuous Reinforcement of Value and Awareness

Culture
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Stage 1 Autonomy

Stage 2 Competence/ Stage 3
Relatedness
Controlling

Figure 16 - Safety in Design Motivation Model
Research has shown that designers have a lack motivation to implement SID (Musonda &
Haupt, 2009) and as a result, are not making SID part of their design responsibility
(Torghabeh & Hosseinian, 2012). The Safety in Design Motivation Model (SIDMM) has
been designed in response to calls to find ways to motivate designers to increase SID (Behm
& Culvenor, 2011; Gambatese et al., 2013; Torghabeh & Hosseinian, 2012). The SIDMM
delivers a staged and continuous process that focuses on positively influencing those areas of
the designer’s work environment where it is hindering satisfaction their need for autonomy,
competence and relatedness. Satisfying these three innate needs allows designers to
internalise the values and attitudes from their surrounding environment and transform them
into more autonomously motivated behaviours (Gagné & Deci, 2005).
The safety in design motivation model (SIDMM) consists of three stages. The first stage
satisfies the designer’s need for autonomy, the second stage of the SIDMM satisfies the
designer’s need for both competence and relatedness, and the third stage focuses on
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enforcement of SID. The SIDMM has been staged for a number of reasons. Firstly, staging
allows the impact of implementing the SIDMM on designer’s time and finances to be
reduced. Staging means designers are not overcoming their lack of awareness and value at the
same time they are learning how to implement SID. Satisfying the designer’s need for
autonomy in stage one, the most important need for high extrinsic motivation (Deci & Ryan,
2000), provides the increased motivation to improve the safety culture and learn how to
implement SID in stage two.
Overcoming the need for autonomy has been specifically placed in stage one due to its
importance and priority among the three required needs, and its significance towards
generating behaviour change (Chirkov et al., 2003; Patrick and Williams, 2012; Broek et al.,
2010). Of the three needs, autonomy has been found to have the greatest effect on motivating
people to undertake work tasks (Broek et al., 2010). While SDT posits that satisfying the
needs for competence and relatedness can be sufficient for controlled behaviour, being able
to satisfy the need for autonomy is essential for the goal-directed behaviour to be selfdetermined (Deci and Ryan, 2000). It is important for designers to identify with the value of
SID, achieved through autonomy, when they commence its implementation as people persist
longer in behaviours that have been autonomously motivated (Foote et al., 1999).
Competence and relatedness follow autonomy in stage two to ensure all three innate needs
are satisfied. Satisfaction of the needs for competence and relatedness are key foundations to
improving self-motivation; however, they are located in stage two due to their secondary
importance to autonomy. Satisfying competence and relatedness alone, means that extrinsic
motivation cannot move pass the level of introjection (Niven and Markland, 2016).
The SIDMM also incorporates a continuous cycle of stages one and two. The continuous
cycle allows important outcomes of stage two such as: the development of new SID tools;
new education courses and seminars; improved safety statistics; and, safety culture reporting,
to be incorporated into updated awareness and value strategies in stage one.
The following section discusses the current problems with the designer’s motivation and how
each stage of the SIDMM addresses each issue.
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5.5

Safety in Design Motivation Model Stage One

Stage one of the SIDMM focuses on those areas of the designer’s work environment that are
hindering satisfaction of the essential need for autonomy. Stage one calls for a specific focus
on those areas preventing the designer’s awareness of SID; the value designer’s see in SID
and the lack of incentive to implement SID.
5.5.1 Stage One - Awareness
The designer’s lack of awareness is thwarting their psychological need for autonomy and in
turn, hindering their motivation. The research findings identified a number of areas where the
designer’s work environment was influencing their awareness of SID including a lack of
awareness of SID legislation; a lack of awareness of how to meet legal obligations; a lack of
awareness of when SID is required; and, a lack of SID education. To increase the designer’s
awareness, the SIDMM suggests the design industry focuses on overcoming those areas that
are contributing to the designer’s lack of awareness. In particular, the industry needs create
awareness of SID legislation and how it can be met.
5.5.2 Stage One - Value
Self-determination theory says that identifying the value in a particular task (such as SID) is
associated with high levels of motivation (Deci & Ryan, 2008). Designers who are not seeing
the value in SID are not satisfying their innate need for autonomy, which in turn is hindering
their motivation. The research findings identified a number of areas where the designer’s
work environment is affecting the value they see in SID including: a lack of safety statistics
and research; a belief that most of the benefits do not impact the designer; and, a lack of
enforcement of SID legislation. In response to calls for evidence that demonstrates how SID
can make a difference to safety; the design industry should be making designers aware of
research that identifies the value of SID. Current research that identifies the value of SID
includes studies by Behm (2005), who investigated 224 fatalities and found that 42 per cent
were linked to the safety in design concept, and Driscoll et al. (2008), who studied 210
workplace fatalities and found 37 per cent definitely or probably were the result of designrelated issues.
5.5.3 Stage One - Incentive
In addition to overcoming the designer’s lack of awareness and value of SID, stage one calls
for a focus on overcoming the lack of incentive that exists for designers to implement SID.
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Larsen and Whyte (2013) previously argued that designers will need to be provided with
incentives in order to increase SID, however this research has identified a number of areas
where the designers work environment is inhibiting the incentive to implement SID
including: a belief that competitors are ignoring SID; clients not prepared to pay for SID;
and, already heavy workloads. Lin (2008) previously suggested that identifying the return on
investment should be presented to designers as an incentive to implement SID. However, this
study found that designers believed SID was putting them at a financial disadvantage by
undertaking work that their competitors were ignoring. Participants went on to state that
some clients were not prepared to pay extra for SID and were selecting the lowest fees
whether they allowed for SID or not. Further incentives such as the potential for SID to
reduce insurance premiums (Behm, 2005) and the ability of SID to improve design reviews
(Gambatese et al., 2013) have been suggested as ways to increase SID. While these
suggestions highlight the value of SID, they have not provided enough incentive to motivate
designers to increase SID. A further method to increase the incentive for designers to
implement SID through the offer of rewards was suggested by one of the research
participants. However, the use of rewards as an incentive is also discouraged by the SIDMM
as it is associated with controlled motivation (Ryan & Deci, 2000), which is not conducive to
increasing intrinsic motivation. The SIDMM instead calls for an emphasis identifying the
direct value of SID to the designer as the incentive for designers to increase SID.

5.6

Safety in Design Motivation Model Stage Two

Stage two of the safety in design motivation model (SIDMM) calls for a focus on those areas
of the designer’s work environment that are hindering satisfaction of their innate need for
competence and relatedness. As such, stage two specifically focuses on those areas that are
influencing the designer’s clarity on how to implement SID and inhibiting safety culture
within the design industry.
5.6.1 Stage Two - Clarity
Part of the focus of stage two of the SIDMM is overcoming the designer’s lack of clarity of
how to implement SID. Designers, who do not know how to implement SID, are not
satisfying their innate need for competence which is in turn reducing their level of
motivation. The SIDMM concentrates attention on positively influencing those areas of the
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designer’s work environment that are hindering their clarity such as: a lack of education; a
lack of construction knowledge; limited access to builders; and, a lack of availability of SID
tools. The literature has previously called for improvements in the designer’s knowledge of
SID implementation to overcome this lack of clarity (Jørgensen et al., 2010); however, this
research found that designers are receiving minimal SID education at both tertiary and
postgraduate levels, which is inhibiting their knowledge of SID implementation. Further
suggestions to improve the designer’s knowledge of SID implementation have included
increasing collaboration with builders and knowledgeable stakeholders (Gambatese et al.,
2013) and increasing the availability of SID tools and resources which can assist designers
implement SID (Lingard et al., 2012a). However, a traditional contract arrangement, where
the builder is unknown at the time of design, is resulting in designers having limited access to
builders during the design phase. Furthermore, a review of the literature (See Section 2.5)
found that many SID tools were still in the development stage or only available for use by the
design organisations that developed them. While improving SID education (Jørgensen et al.,
2010); increasing collaboration (Gambatese et al., 2013); and, increasing awareness of SID
tools and resources (Lingard et al., 2012a), are all valuable ways to increase the designer’s
clarity of SID implementation, designers continue to lack clarity on how to implement SID.
The key to stage two of the SIDMM is to focus on positively influencing those areas of the
designer’s work environment that are affecting their ability to implement SID. Designers,
who are provided with the relevant skills and knowledge to undertake a task, can satisfy their
innate need for competence and in turn, improve their motivation (Ryan et al., 2008).
5.6.2 Stage Two – Safety Culture
In addition to overcoming the designer’s lack of clarity of SID, stage two focuses on
overcoming the lack of safety culture in the design industry. Poor safety culture, which can
lead to negative performance and low motivation (Deci & Ryan, 2000), means designers are
not satisfying their need for relatedness which is in turn hinders their motivation. Lin (2008)
and Schultz and Jorgensen (2014) have previously called for improvements in the safety
culture of the design industry (Lin, 2008; Schultz & Jorgensen, 2014); however this research
has verified a number of areas where the designers work environment inhibiting safety
culture including: a lack of responsibility for safety (Schultz & Jorgensen, 2014); a belief that
SID limits creativity (Toole & Carpenter, 2011); and, a belief SID interferes with builders
construction methods (Gambatese et al., 2005). Many of the suggestions to increase safety
culture such as: the need to focus on ethics, morals and social responsibility (Gambatese et
109

Chapter 5 Developing the SIDMM

al., 2013; Musonda & Haupt, 2009); and, increasing collaboration between stakeholders
(Gambatese et al., 2013), can all positively influence the safety culture of the design industry.
However, to date, they have not been sufficient to positively impact safety culture. The key to
stage two of the SIDMM is to focus attention on those areas of the designer’s work
environment that are affecting the safety culture of the design industry. Improving safety
culture allows designers to internalise the values of their social group (or colleagues), which
can satisfy their need for relatedness and improve their motivation (Deci & Ryan, 2000).

5.7

Safety in Design Motivation Model – Stage Three

Stage three of the SIDMM focuses on those areas of the designer’s work environment that are
hindering the enforcement of SID.
5.7.1 Stage Three - Enforcement
This research found that the lack of enforcement of SID legislation meant designer’s believed
SID was not being taken seriously by legislators or was too difficult to enforce. In addition,
this research identified a number of areas where the designer’s work environment was
contributing to the lack of enforcement including: SID not being required for building
approval; a lack of audits by legislators; a lack of enforcement through design contracts; and,
a lack of convictions for non-compliance.
Stage three of the SIDMM focuses on a number of areas of the designer’s work environment
that are preventing enforcement of SID. Participants stated that there was no requirement to
provide evidence of SID at the building approval stage in the same way that documentation
such as energy efficiency and traffic management was required. As a result, SID was not
given the attention that other building approval requirements were given.
Another area that was inhibiting enforcement was the lack of compliance with quality
assurance systems. Participants stated that audits of their quality assurance systems were only
checking that they had SID policies and procedures in place, they were not checking that SID
was being implemented on each and every project. Clients, who ensure their designers have
appropriate quality assurance policies in place, would expect design obligations were being
met; however, this was not always the case.
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Increased inclusion of SID in the designer’s contract has been previously suggested as a way
to enforce SID implementation (Larsen & Whyte, 2013). While this research found SID is
regularly undertaken when it is enforced through the contract, it also found SID is often
neglected once the enforcement is removed.
While increasing enforcement and incentives should have an immediate impact on increasing
SID implementation, it is based on the use of controlled motivation, which is not likely to
increase SID over the long term. Controlled motivation, such as external and introjected on
the autonomous continuum (see Figure 17), is associated with rewards and punishments
which can undermine autonomy (Deci et al., 1999) and lead to lower levels of motivation
(Deci & Ryan, 2000).
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Figure 17 - Controlled Levels of Motivation
While enforcement of SID is not viewed by SDT as a way of increasing motivation, it is
included in the SIDMM to capture those designers that, despite implementation of stages one
and two of the SIDMM, continue to ignore their SID obligation. Enforcing SID by issuing
penalties for non-compliance could leave amotivated designers no alternative but to
commence SID or be moved out of the industry. A further reason to include controlled
motivation in the SIDMM is it can result in an orientation shift towards a higher degree of
extrinsic motivation for those designers that would not otherwise have shown an interest
(Ryan & Deci, 2000). Once SID has been started, additional motivating factors such as the
finding that SID is not that hard or time consuming when done correctly may become
evident. This strategy was evidenced by the views of a number of the participants:
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“(SID) seems to be more of a pain till you actually start doing it, and then it's not that
difficult. Once we got into it a bit, I think we saw the value in doing it” (Participant
21)
“I guess going through this process it's not that complicated. It's really just taking
more of a detailed look at a project, so I guess in terms of the whole process it's not
that intimidating or daunting really.” (Participant 3)
Stage three has not been included within the continuous cycle of stages one and two as
controlled forms of motivation are not encouraged or necessary over the long term. It is
expected that designers who continue to neglect SID, despite the implementation of stages
one, two and three, are best left to authorities to deal with through convictions and penalties.

5.8

Summary

This research verifies previous finding that designer’s motivation is low (Musonda & Haupt,
2009). Up to now the motivation to implement SID has been mostly via controlled methods
such as enforcement through the designer’s contract, and as a result, SID is being neglected
when the control is removed. As discussed earlier, controlled motivation may work in the
short term; however, designers need high levels of extrinsic motivation to increase SID over
the long term. In response, to the designer’s lack of motivation, there have been calls to find
new ways to motivate designers to increase SID (Gambatese et al., 2013). Many of the
previous suggestions to increase SID have responded with practical suggestions to overcome
the barriers designers’ face, however, designers continue to neglect SID. This research takes
a new approach by using self-determination theory to interpret and explain the findings and
to inform strategies to motivate designers to increase SID. The Safety in Design Motivational
Model (SIDMM) was derived to focus on positively influencing those areas of the designer’s
work environment that are thwarting their innate need for autonomy, competence and
relatedness. The SIDMM works by satisfying each of the three needs over a staged and
continuous process, to motivate designers to increase SID, and ultimately improve the
welfare and safety of the community. The next chapter discusses the importance of
disseminating the SIDMM as a way of increasing SID, and uses the SIDMM as a guide to
inform a number of recommendations to practice.
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6

RECOMMENDATIONS ON PRACTICE

This chapter suggests recommendations to practice and implementation strategies to motivate
designers to increase SID. The recommendations use the staged and continuous nature of the
SIDMM as a guide to inform ways to positively influence the designer’s work environment
where it is hindering their motivation. The recommendations, outlined in Table 15, suggest
ways to positively influence a designer’s work environment to satisfy their need for
autonomy, competence and relatedness, and in turn, increase their level of motivation. The
recommendations suggest ways to: improve autonomy through increased awareness and
understanding of SID, including identifying the value of SID for designers; improve
competence through increased knowledge and capacity to implement SID; improved
relatedness through embedding SID within designer’s safety culture; and through better
enforcement of SID where necessary.
Table 15 - Recommendations to Practice
SIDMM

Innate Need
Autonomy

1. Create awareness of safety in design concept,
safety in design legislation and how to comply
with legislation

Autonomy

2. Identify the value of safety in design to the
designer

Stage 1

Stage 2

Stage 3

Recommendation to Practice

Competence

3. Increase the designer’s knowledge of how to
implement safety in design

Relatedness

4. Improve safety culture of the design industry
by aligning implementation with staged and
continuous nature of safety in design
motivation model
5. Enforce safety in design when it is deliberately
ignored
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6.1

Recommendation One

Create awareness of SID concept, SID legislation and how to comply with legislation
Recommendation One is intended to be implemented during stage one of the SIDMM and
suggests practical ways to satisfy the designer’s need for autonomy by increasing their
awareness of SID, SID legislation and how to meet their legal obligations.
To overcome the designer’s lack of awareness, Larsen and Whyte (2013) suggested
increasing their awareness of SID tools and resources. However, awareness of SID needs to
be expanded to encompass the broader concept of SID, including SID legislation and how to
implement it, as highlighted by study participants:
“It’s more than just awareness, I think. Certainly, in the last three-five years it's much
higher awareness of it, certainly within our company, but I think in the architectural
profession in general, because when it first came out, people were grappling. How far do
I have to go?” (Participant 24)
“I think probably the main thing is just making sure they're aware of the legal
obligations. You know, in the end, if they decide that it's not worth it then it's up to them,
but as long as they're aware, I think that's the main thing: and if you don't do it, you're
leaving yourself open for starters.” (Participant 21)
Two suggestions to improving the designer’s awareness of SID are: increasing collaboration
across the design industry; and, improving compulsory safety training including the use of
SID experts to present industry body seminars.
6.1.1 Increased Collaboration
Gambatese and colleagues (2013) previously called for an increase in the level of
collaboration between stakeholders in the design industry to assist SID implementation.
While stakeholder collaboration can be helpful in assisting implementation of SID, it can also
be a useful way to increase the designer’s awareness of SID. Collaboration allows designers
and other stakeholders to learn from the variety of knowledge and skills that stakeholders
bring to the table. The level of collaboration should be increased between: legislators and
building owners; and, between building owners and their designers. Legislators and the
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design industry need to work closely together on a regular basis to discuss legislation, share
experiences and provide feedback.
Some building owners, either through a lack of awareness or a lack of responsibility, do not
enforce SID on their projects. A priority should be to increase the communication between
legislators and building owners. Educating building owners can positively influence SID
awareness and implementation by ensuring their designers are aware of SID and it is included
as a contractual requirement to complete work in their buildings.
“There are a lot of clients out there who are either consciously or unconsciously
unaware of what the requirements are for SID. It would be lovely if the regulator was
communicating with the client or giving them a greater understanding about how
valuable all this process is. The regulator, for all the right reasons, can be a real
positive influence and go there with a carrot approach saying, okay, who do we need
to educate, let’s get them together in a room and talk about SID.” (Participant 23)
It is important to also increase collaboration between authorities such as Safe Work Australia
and design organisations. Federal and state safety authorities have a significant role to play
ensuring design organisations understand SID and their legal obligation to implement it.
Communication between authorities and designers should be viewed an educative process
allowing authorities to offer assistance and support rather than a punitive one. The research
participants also supported calls for greater levels of collaboration with authorities:
“Just go around all the architectural companies and engineering companies and just
ask them, "Please give us an example of what you've done, and we'll give you some
comments back. I think it'd be good just to have some sort of process, that hasn't got
penalties or anything, but just where they say, "Look, can you send us your safety in
design for this project?" They can get back some comments, at least. It's promoted to
help you improve your safety in design.” (Participant 13)
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6.1.2 Improved Safety Training
There is a need to increase the designer’s awareness of SID and SID legislation by improving
the frequency and content of the current compulsory construction industry safety training.
Compulsory construction industry safety training such as the ‘General Construction Industry
Training’ safety course (Safe Work Australia, 2013) is a one-off course for all people
involved in the construction industry including designers who visit and inspect construction
sites. This training should be increased from a one-off course, to a series of annual refresher
courses tailored specifically to designers.
“I think there should be refresher courses (for ‘white card’). You don't necessarily
have to do the (whole) course again." (Participant 9)
An attempt should also be made to improve SID seminars that are held by professional
industry bodies such as the Australian Institute of Architects and Engineers Australia. These
seminars provide a good opportunity to increase the designer’s awareness of SID, however to
increase the success and value of these seminars, they need to be presented by experienced
safety and legal experts.
Implementing Recommendation One, which focuses on overcoming designer’s lack of
awareness of SID and SID legislation, is essential satisfying the designers need for autonomy.
The continuous nature of the SIDMM ensures awareness strategies can be regularly updated
from the outcomes of stage two including: improved safety statistics which provide designers
with the evidence that SID has made a difference; successful case studies that allow designers
to see practical examples where SID has improved safety; new tools and methodologies that
are available to further assist them implement SID; and, evidence of safety culture
improvements that in turn increases satisfaction of their need for relatedness.

6.2

Recommendation Two

Identify the value of safety in design to the designer
The aim of Recommendation Two is to suggest practical ways to satisfy the designer’s need
for autonomy by identifying the value of implementing SID. Recommendation Two is
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intended to be implemented consecutively with the previous recommendation, the creation of
awareness of SID, in accordance with stage one of the SIDMM.
This research found that many designers do not see the value of SID and are treating its
implementation as a low priority. Designers, who believe SID legislation exists only on paper
(Larsen & Whyte, 2013), are being hindered by: a lack of statistics that show how design
influences safety; a lack of awareness of the benefits of SID; and, a belief that designers
cannot have an impact on construction safety. While previous research has highlighted a
number of benefits of SID including: an influence on construction injuries (Behm, 2005;
Gambatese, 2008); reductions in contractor insurance premiums (Behm, 2005); and,
reductions in long term building maintenance costs (Gambatese et al., 1997), designers are
not seeing the any direct value of SID to themselves. SID typically benefits end users of
designs (Behm, 2005) and to motivate designers, there needs to be a focus on the direct value
of SID to the designer. To increase the value designers see in SID there needs to be a focus
on identifying: the financial benefit of SID; the social responsibility to improve the safety of
others; and, the benefit of SID as a back-up for future issues.
6.2.1 Financial Benefit
There is a traditional view that it is the responsibility of business to maximize the profits of
its owners or shareholders (Friedman, 1970). Designers who have identified cost as a barrier
to implementing SID (Behm & Culvenor, 2011) should be informed of the financial benefits
of SID. While financial benefits may not be the main focus of all designers, it should be
presented as another way SID can benefit designers. In addition to the financial benefits,
design organisations should be aware that implementing SID enables them to meet their legal
obligations, which can avoid the cost of future litigation and penalties for non-compliance.
6.2.2 Social Responsibility
Designers should be aware that implementing SID allows then to achieve personal benefits
beyond financial gains. It has been previously suggested that SID needs to be viewed as a
fundamental community value (Howe, 2008) that enables designers to meet their social
responsibilities by keeping people safe (Gambatese et al., 2013; Patton, 2010). To allow
designers to see how they can have an influence on the safety of others, they need to be
educated on the link between design and safety (Schultz & Jorgensen, 2014). The results and
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implications of research and case studies should be made readily available to designers as
they provide invaluable evidence to educate designers on the link between design and safety.
6.2.3 Legal Obligation to Implement Safety in Design
Previous research found that many designers are avoiding SID through a fear of potential
liability (Gambatese et al., 2013; Toole & Carpenter, 2011). The implementation of SID is
mandatory in most states of Australia, and by avoiding it; designers could be opening
themselves up to more litigation. SID should be presented to designers as a way of meeting
their legal obligations and avoiding the repercussions of ignoring it. Participant 23
highlighted the importance of designers meeting their legal obligations:
“One of our designers said I don't want to do a SID review because I'm afraid that I'll
miss something and then something will go wrong and I'll get prosecuted. I said to
them, I'm much more comfortable going into a court of law armed with a SID review
under my arm and let’s have a discussion or an argument about the rights and
wrongs of the SID review. If I go into a court of law and I've done nothing, then we
need to plead guilty straight away.” (Participant 23)
SID should also be promoted as a form of protection or back up against future legal action.
Designers who implement SID have a completed report as evidence in the event of future
safety issues or litigation on their projects. This view was supported by the research:
“Law of averages is you will have trouble on a project, that's just human nature,
there will be problems sooner or later. No one has a perfect slate. You don't know
which job you're going to need it on, so therefore you had better do it on every bloody
job.” (Participant 16)
“From my point of view, there are two reasons why we need to do it. The most
important one is to stop people getting hurt and having accidents and getting killed
and all that sort of stuff. The other one is really to protect yourself, because there are
fines and jail terms and things if you haven't met your obligations under the Work
Health and Safety Act. This is like your insurance policy.” (Participant 13)
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6.2.4 Quality of Design
There should be a focus on SID implementation delivering opportunities for innovative and
creative designs that can have a positive impact on future cost, quality and timing of
buildings (Behm et al., 2017). Previous research suggested the opportunity to further check
and improve designs, by encouraging designers to think creatively about construction
processes and safety (Behm & Culvenor, 2011), had led to improvements in the quality of
buildings (Gambatese, 2008; Gambatese et al., 2013). Designers who understand that SID
can improve their designs, will be more likely to value, and in turn make time for, its
implementation.
The importance of Recommendation Two has been to highlight the importance of increasing
the level of value of SID to the designer. Increasing the designer’s value of SID can increase
satisfaction of their need for autonomy, which in turn, increases their motivation.

6.3

Recommendation Three

Increase the designer’s knowledge of how to implement SID
Recommendation Three is intended to be implemented during stage two of the SIDMM.
Recommendation three suggests practical ways to satisfy the designer’s need for competence
by overcoming their lack of clarity on how to implement SID. Previous research identified
that the designers understanding of how to implement SID was being hindered in a number of
ways including: a lack of knowledge on how to implement SID (Ku, 2014; Larsen & Whyte,
2013); a lack of awareness of SID tools and resources (Torghabeh & Hosseinian, 2012; Zou
et al., 2008); a lack of construction knowledge (Toole & Gambatese, 2007); and, a lack of
ability to recognise risks (Zarges & Giles, 2008). In addition, this research found: an inability
to differentiate between design and construction risks; a lack of standardised SID tools;
infrequent and inconsistent in-house training; and, a lack of understanding of where to source
accurate and helpful information to assist with SID was further inhibiting the designer’s
clarity on how to implement SID. The following section suggests practical ways to approach
these barriers including the introduction of SID implementation courses into tertiary
curriculums and improving SID training within the design organisations.
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6.3.1 Safety in Design Education
This research found that none of the participants interviewed had received any formal tertiary
education on how to implement SID and in response; priority should be given to introducing
and incorporating SID into tertiary curriculums as previously identified in the literature
(Behm, 2014; Jørgensen et al., 2010). It is acknowledged that developing and implementing
new curriculums may take time, so in the short term, design organisations can play a valuable
role in supplementing the lack of tertiary education by designing and running their own SID
training. The current training provided by design organisations will need to be improved to
provide a consistent and standardised level of in-house training across the industry. For
education to serve the goals of learning, over the long term there should be an alignment
among curriculums, industry body seminars and in-house training. To achieve this, it is
recommended the SIDMM is used as a framework to develop new education programs. The
theoretical underpinning of the SIDMM combined with a rigorous approach to understanding
the designer’s situation, makes the SIDMM an ideal guide to inform SID education.
The above section has highlighted the need to increase and improve the level of SID
education with tertiary institutions and design organisations to improve the designer’s
knowledge on how to implement SID. This should be achieved through new SID training and
education, modifications to existing training and education or by embedding SID into
existing general training and curricula. It is important to reinforce successful implementation
of SID, and how SID has contributed towards a safer building lifecycle, through the
presentation of successful working examples and case studies. To further improve the
designer’s clarity, SID education and training should promote the following strategies:
commence SID early in the design phase; appoint a SID coordinator on all projects; increase
the designer’s construction knowledge; and, ensure feedback is provided on completed SID
reports.
6.3.2 Early Commencement
It is important for designers to understand that the earlier SID is commenced, the greater its
effectiveness on future safety incidents (Szymberski, 1997). A study by Lingard and
colleagues (2015) found empirical evidence that identifying hazards and choosing risk
control measures in the early stages of a construction project, such as the planning phase,
resulted in better work health and safety outcomes. To ensure designers are aware of the
value of early commencement, statistics such as the ones identified above (Lingard et al.,
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2015; Szymberski, 1997), should form part of awareness and value improvement strategies in
stage one of the SIDMM.
6.3.3 Appointment of Safety in Design Co-ordinator
Legislators should consider introducing the requirement for a SID Coordinator on all design
projects in the same way it has been previously implemented in the United Kingdom (CDM,
2015). A SID Coordinator or Principal Designer could have a valuable role to play providing
guidance on how SID should be implemented while ensuring its enforcement at the same
time. By ensuring all designers are involved in SID, SID coordinators can also contribute to
improving designer motivation by initially reinforcing awareness of SID and the value of
implementing it. Authorities considering the requirement to implement the role of a SID
coordinator or similar, should undertake a detailed review of the success and failures of this
role under the CDM regulations in the United Kingdom.
6.3.4 Improve Construction Knowledge
To improve the designer’s clarity on how to implement SID, there needs to be a focus on
increasing their construction knowledge (Larsen & Whyte, 2013). This study found that the
designer’s limited construction knowledge was affecting their ability to implement SID. To
improve their construction knowledge designers should; undertake regular visits to
construction sites (Hayne et al., 2017; Larsen & Whyte, 2013); increase their exposure to
work on site (Hayne et al., 2017); and, collaborate with builders during the SID process
(Hecker et al., 2005; Hecker & Gambatese, 2003; Torghabeh & Hosseinian, 2012). The
increased communication as a result of site visits and collaboration allows designers to learn
from and absorb the builder’s valuable construction knowledge, and similarly enable builders
to learn from designers.
To improve SID, designer’s need to be provided with feedback on their completed SID
reports. Participants stated the lack of feedback was a missed opportunity to obtain valuable
feedback from the builder, or authorities:
“I think we have had feedback from a builder saying it was really comprehensive but
nothing about you should have a look at this, or we should talk about this, so it's
pretty much just been, yeah we've got a tick in the box, let's move on.” (Participant 3)
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The provision of feedback is an important way of increasing competence (Deci & Ryan,
2000) and allows designers to know where their reports were useful and where they could be
improved. Building owners need to require builders to provide constructive feedback on SID
reports at the completion of all projects.
To overcome the designer’s limited construction knowledge, they need to have access to SID
tools and methodologies to assist them with implementation (Larsen & Whyte, 2013). SID
tools should be made available, accompanied by clear and detailed guidelines on their use, to
ensure designers meet their legal obligations. A limitation to providing access to SID tools is
a lack of availability. A review of available SID tools, found in Section 2.5, identified that
many SID tools are still in development stage and others have been developed by individual
organisations for their own use.
The development of new SID tools should incorporate recent technological advances such as
Building Information Modelling (BIM). SID research is currently being led by studies into
BIM (Zhang et al., 2012), which is the generation of digital 3D designs, due to its ability to
facilitate both engineering and safety planning tasks during design (Oloke, 2014). Designers
currently working with BIM are already seeing benefits:
“I think once people get really into BIM that can help with improving the build-ability
because you can sequence the works. You can actually build beam by beam, floor slab
by floor slab see how it's all going to fit together. You can make sure that the piling
rigs are going to fit. Rather than just do an auto track, you can actually put the piling
rigs and go have I got the clearance if I'm putting this pile in there and that kind of
thing.” (Participant 28)
While BIM can potentially assist designers with SID, it lacks integration within current
hazard identification and risk assessment tools and will require further development to
increase its effectiveness (Ku, 2014).
The importance of Recommendation Three has been to highlight the importance of increasing
the designer’s knowledge of how to implement SID. Increasing the designer’s clarity on SID
implementation can increase satisfaction of their need for competence, which in turn,
increases their motivation.
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6.4

Recommendation Four

Improve safety culture of the design industry by aligning implementation with staged and
continuous nature of SIDMM
Recommendation Four is intended to be implemented during stage two of the SIDMM. The
aim of recommendation four is to suggest practical ways to satisfy the designer’s need for
relatedness by improving the safety culture of the design industry using the SIDMM as a
guide.
Organisational safety culture can be defined as the product of individual and group values,
attitudes, perceptions, competencies, and patterns of behaviour that determine commitment to
the organisations health and safety management (Lee, 1996) (see Parker et al. (2006) for
further information on developing organisational safety culture). Previous research has
highlighted the need to improve safety culture as a way of increasing SID (Howe, 2008; Lin,
2008; Schulte et al., 2008), a view supported by this study:
“Safety is as fundamental as any of those other elements of the design process, but it's
a matter of an office actually having that (SID) integrated into their culture so it is a
criterion which is looked at as part of the design process. You need to have a culture
and there needs to be a formal process whereby every project there is a safety design
risk assessment. You have to have a culture and we need to make sure that when we're
doing this we're actually, first of all, eliminating the risks that we can, and that's not
about the process that's just about design culture.” (Participant 11)
However, safety culture is being inhibited by a number of barriers including: a lack of
responsibility to implement SID (Schultz & Jorgensen, 2014); a belief that SID limits design
creativity (Frijters & Swuste, 2008; McAleenan & Behm, 2014); and a belief that SID
interferes with the builder’s construction methods (Gambatese et al., 2005).
The following section discusses a number of suggestions to improve the safety culture of the
design industry including: senior management support for culture change; focusing on the
moral and ethical reasons to SID; and, aligning safety culture improvement strategies with
the SIDMM.
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6.4.1 Management Support for Culture Change
Safety culture appears when it is perceived by all the employees as a key value in a given
organization (Jacobsen, 2002). To successfully improve safety culture, designers and their
manager’s alike will need a shared belief in the value of safety for it to be a success (Cooper,
2000; Glendon & Stanton, 2000). Senior management of design organisations need to support
and drive safety culture change. Research has shown that senior management’s commitment
to safety influences their employee’s perceptions of safety and is a feature of low-accident
companies (Cohen et al., 1975; O'Toole, 2002; Smith et al., 1978). Research participants also
stated that senior management needed greater commitment to SID:
“Also, it needs to get to the directors. If the directors see that there's was a
requirement, and think if they learn about that this is a legal requirement that we've
got to provide this. I think when it's advertised it needs to be targeted at directors.
Saying, "This is particularly important for directors of companies to know.”
(Participant 17)
“It’s trying to get the project directors to go to the managers, show me your health
assessment, show me your current one, show me your risk assessment. Is it
satisfactory? Does it need updating? Just being a bit more proactive.” (Participant
28)
6.4.2 Focus on Ethics and Morals of Implementing Safety in Design
To further increase the safety culture of the design industry, there needs to be a focus on the
ethical, moral and social responsibility to consider safety (Gambatese et al., 2013; Musonda
& Haupt, 2009). Designers have resisted viewing SID in terms of ethical obligations
(Vesilind & Gunn, 1998) and there are calls for designers and design organisations to shift
the way they view their designs and its potential impact on injury and death (Schulte et al.,
2008).
“Philosophically, why make something so difficult for somebody to build that you're
putting their life in danger? Why? It's just morally wrong anyway. You should be, if
you do have the ability to do something better and design it that way, then you
should.” (Participant 28)
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Design organisations need to focus on the benefit of SID to society (Gambatese, 2008) by
demonstrating sensitivity to safety issues through a coherent set of values on health and
safety (Hale et al., 2007; Lin, 2008; Valentine & Fleischman, 2008; Zarges & Giles, 2008).
Designers need to have a strong conviction that SID is their responsibility and that they have
a duty of care to the builders and end users of their designs to ensure a safe workplace (Kusz,
2005; Musonda & Haupt, 2009; Toft et al., 2003).
6.4.3 Align Safety Culture Improvement with SID Motivational Model
A limitation to improving safety culture is the time taken to change the culture of a whole
industry (Fitzgerald, 2005). To assist with long term implementation of safety culture
improvement, Recommendation Four suggests aligning safety culture improvement strategies
with the SIDMM. Safety culture improvement strategies are often staged (Fitzgerald, 2005;
Taylor, 2002), and like the SIDMM, use regularly repeated cycles to evaluate continuous
improvements in safety (Glendon & Stanton, 2000). A typical safety culture improvement
strategy, such as the Hudson (2007) Culture Ladder, provided in Table 16, shows how safety
culture improvement strategies could be organised to align with implementation of the
SIDMM. For further information on safety culture improvement strategies can be found at
Glendon and Stanton (2000).
The importance of Recommendation Four has been to highlight the importance of increasing
the safety culture within the design industry. Increasing the safety culture of the design
industry can increase satisfaction of the designer’s need for relatedness, which in turn,
increases their motivation.

125

Chapter 6 Recommendations to Practice

Table 16 – SIDMM Alignment with Culture Ladder (Hudson, 2007)
Safety Culture
Steps

Safety Culture Improvement process

Alignment with
SIDMM

Step 1

Pre-contemplation to Contemplation:
Knowledge of better alternative than current
state and personal desire to achieve new state

Alignment with
SIDMM Stage One

Step 2

Contemplation to Preparation: Define indicators
of success and commitment to the plan of all
involved

Alignment with
SIDMM Stage Two

Step 3

Preparation to Action: Implement plan, review
progress and rework where necessary

Alignment with
SIDMM Stage Two

Step 4

Maintenance: Review at regular intervals,
checks on internalisation of values and beliefs

Alignment with
continuous nature
of SIDMM

6.5

Recommendation Five

Enforce SID when it is deliberately ignored
Recommendation Five is intended to be implemented during stage three of the SIDMM. The
aim of recommendation five is to suggest practical ways to use controlled motivation to
overcome the lack of enforcement of SID. While controlled motivation does not increase
designer motivation (Deci & Ryan, 1987, 2000), SID is a legal requirement in most
jurisdictions in Australia (see Appendix Two ) and its enforcement should not be ignored.
Enforcement of SID is included in stage three of the SIDMM to capture those designers that,
despite implementation of stages one and two, continue to ignore SID.
“I think the ones that get it, get it, and the ones that don't will need a court case to
understand.” (Participant 4)
Controlled motivation is needed for those people that only perform actions (such as SID)
because the behaviours have been prompted (Ryan & Deci, 2000). By prompting amotivated
designers, there is the potential that forced compliance could result in an orientation shift
towards higher levels of extrinsic motivation (Ryan & Deci, 2000).
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The lack of enforcement of SID was previously suggested as a barrier to SID (Larsen &
Whyte, 2013) and in response there have been calls for greater enforcement (Ku, 2014; Aires
et al., 2010). While the SIDMM includes enforcement, it is not recommended as a strategy in
isolation. The SIDMM only includes enforcement as a short-term option, and not part of a
long-term solution. This research found a number of ways the designer’s work environment
was contributing to the lack of enforcement including: a lack of enforcement at the building
approval stage; a lack of convictions for non-compliance with legislation; problems with
quality assurance systems; and, the lack of inclusion in designer’s contracts with building
owners. The following suggestions to implement Recommendation Five include: inclusion of
SID with building approval; appointment of SID coordinator; included within design
contract; industry body de-registration; and, inclusion in quality assurance systems.
6.5.1 Inclusion in Building Approval Process
To enforce SID, it should be included in the building approval process. In the same way
many projects are required to submit documentation such as traffic management plans and
environmental management pans, the SID report should be an additional requirement for
building approval.
“Maybe what they should do is, for the smaller practices, they could embed it into the
certification process (DA & BA). When you submit a design you also must submit
your safety in design. You could embed it in the legislation so that the building
certifiers have to check that you've done it.” (Participant 26)
“One simple thing for construction industry would be to make it part of the building
approval. If the safety in design report wasn't there, you wouldn't give them the
building approval.” (Participant 27)
Including SID reports in the building approval stage would likely increase SID; however, it
may not increase the effectiveness of SID. The view that SID was only being enforced to tick
a box could possibly increase. As highlighted by the SIDMM, increasing enforcement should
be seen as a last resort, behind strategies to increase competence, relatedness and autonomy.
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6.5.2 Appoint Safety in Design Co-ordinator
The appointment of a SID coordinator was previously suggested in Recommendation Three
as a way of improving the designer’s clarity of SID. A further advantage of appointing SID
coordinators would be enforcement of SID. This study found that not all designers involved
in the same project, are completing or contributing to SID. As a result, designers are not
seeing the value in a SID process that only involves half the designers. Having one person
coordinate all designers involved in a project also has the benefit of ensuring each designer
completes their report.
“That role (SID Coordinator) would either be the client appoints a person to the role
or an organisation to the role or if they didn't do it then the client becomes the
coordinator. What that then does is it brings the client into the fold, but also
somebody has got responsibility for making sure all the pieces of the jigsaw are put
together and that things happen and at the end of it the client knows they've got a SID
review register and if there are any actions in there that they a fully aware of them.”
(Participant 23)
6.5.3 Inclusion in Designer’s Contract
Building owners can support SID enforcement by ensuring it is included as a requirement in
the designer’s contract (Behm, 2005; Gambatese et al., 2005; Larsen & Whyte, 2013). This
research found that the inclusion of SID in the designer’s contract was often the only time
designers to implemented SID.
“Make it a deliverable in contracts and that it has to be included in contracts.
Certainly within the ACT government they have said that we don't pay your fees at the
end of a stage until such time as we see a safety in design report. That tends to
sharpen the commercial focus. That's another thing that you can do, you can make it
a condition of a payment.” (Participant 30)
“Where the client enforces it or requires it proactively is where we get the best
outcome, I can say that without any hesitation.” (Participant 23)
Unfortunately, not all clients are enforcing SID, with some participants in this study
suggesting clients are looking for savings by avoiding SID. Increased awareness of the value
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of SID and improvements to safety culture as a result of implementing the SIDMM should
address the client’s reluctance to consider SID.
6.5.4 Compliance with Quality Assurance System
A further method clients can use to enforce SID is by requiring designers to provide evidence
of compliance with an audited quality assurance system that includes SID. The inclusion of
SID in a quality assurance system can provide clients with a level of comfort that their
designers SID process has been reviewed and approved by an independent third party.
Clients, who are avoiding references to SID in their contracts, may be indirectly enforcing
SID through their desire to enforce quality. While the study found support for the
enforcement of SID through quality assurance systems, as evidenced below, some
participants stated that even though they had a quality assurance system in place, SID was not
always implemented.
“One of the things we did is we embedded (SID) into our QA processes. We've
therefore tied that in with our annual audit and re-certification under ISO9001.”
(Participant 12)
“It certainly should be part of any audits done for peoples’ quality systems because
most people have to have a quality system to get any Commonwealth work, or ACT
Government work.” (Participant 24)
6.5.5 Industry Association De-Registration
There is also a role for professional industry associations to play in enforcement. National
industry bodies and local chapters can support enforcement of SID through deregistration of
those designers that convicted or found to not be complying with SID legislation. Some
participants expressed their support of enforcement strategies by industry bodies:
“It could be part of the annual registration process, somehow prove or have an
auditor come in and say, "Yes, you've got your system in place, you appear to be
following it, therefore you can maintain your architectural registration." To maintain
that registration that might be a vehicle to do it.” (Participant 29)
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“We could deregister you if you're not doing safety in design, if you don't keep up
with it”. It’s the only real way you can stop someone from not doing what they're
supposed to do in their profession.” (Participant 15)
The importance of Recommendation Three has been to suggest ways to enforce SID.
Enforcement, a form of controlled motivation, should be used as a last resort to increase SID.
Increasing enforcement without first increasing motivation would only serve to impede
implementation of the SIDMM. Any measures that are introduced to enforce SID should give
careful consideration to the impact it might have on those designers that are already
implementing SID.

6.6

Summary

This chapter used the safety in design motivation model as a guide to make a number of
recommendations to SID practice aimed to motivate designers to increase SID. The
recommendations included: creating awareness of the SID concept and legislation; identify
the value of SID to the designer; increase the designer’s knowledge of how to implement
SID; improve the safety culture of the design industry by aligning culture improvement with
the SIDMM; and, enforce SID where it is deliberately ignored. The recommendations
focused on overcoming those areas of the designer’s work environment that are influencing
their motivation by hindering satisfaction of autonomy, competence and relatedness.
The following chapter provides an overview of the research findings and discusses how they
led to the research aims being achieved. The theoretical and practical contribution of the
research is reiterated and recommendations for ongoing research are suggested.
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7

CONCLUSION

Construction is a dangerous occupation, and more needs to be done to increase safety for
construction workers and end users. The builder has traditionally been responsible for safety;
however, to make further improvements there is a need to look to the drawing board.
Decisions made during the design phase can have an impact of safety incidents during the
construction phase (Behm, 2005). Early consideration of construction safety during the
design phase, known as safety in design, or SID, can minimise or eliminate safety hazards
faced by builders and end users (e.g. occupants). Despite the numerous benefits of SID: a
reduction of injuries to builders and citizens; improved quality of design; and long-term cost
savings, designers continue to have a low motivation to implement SID. To explore why
designers have low motivation, this research used motivation theory to underpin an
understanding of designer’s SID motivation and to inform a new safety in design motivation
model (SIDMM).
SDT posits that a person’s work environment can influence their level of motivation by either
supporting or preventing satisfaction of the innate need for autonomy, competence and
relatedness (Deci & Ryan, 2000; Nie et al., 2015). Hence, by positively influencing those
areas of the designer’s work environment identified as thwarting satisfaction of autonomy,
competence and relatedness, the designer’s self-motivation improves and their level of SID
implementation increases. In this research designer’s SID motivation was explored through
the use of a qualitative approach. Using Canberra, Australia, as a case study the motivation
and insights of 30 architects and engineers from a mix of small, medium and large design
organisations was explored to understand how their work environment affected their level of
motivation.

7.1

Overview of Main Findings

A total of six major research themes were identified during the thematic analysis of the data
as summarised in Table 17. Each theme informed a key research finding that identified where
the designer’s work environment was influencing their SID motivation. Each of the six major
themes has emerged through the grouping of a number of related influences, or subcategories, that are inhibiting the designer’s motivation. Each theme is also related to each
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other through a number of interrelated sub-categories. For example: the lack of SID
education affects both the designer’s clarity and the designer’s awareness of SID; and,
similarly, the designer’s lack of responsibility affects both the value of SID and the industry’s
safety culture. As a result, each theme can influence and impact on each other. This is evident
through the lack of safety culture being an outcome of the lack of value and a lack of clarity
being an outcome of the lack of awareness. As such, to have the most effect on the designer’s
motivation, each theme needs to be viewed and treated collectively. The safety in design
motivation model allows a focus on all those areas inhibiting the designer’s motivation
through a holistic approach.
Table 17 – Main Research Findings
Key research
finding

Influence of Work Environment

Lack of Awareness

•
•
•
•
•
•
•

Lack of knowledge of SID concept;
Unaware of where to source SID information;
Fear of liability;
Lack of tertiary education;
Lack of professional industry association seminars;
Limited in-house training; and,
Initial awareness often through client contract.

Lack of Clarity

•
•
•
•
•
•
•

Overburden with legislation;
Unaware of how to source SID tools;
SID tools invented based on limited knowledge;
Lack of standardised SID tools;
Lack of construction knowledge;
Lack of SID coordination; and,
Limited feedback on completed SID.

Lack of Incentive

•
•
•
•
•
•

Existing heavy workload;
Lack of time to complete due to tight project schedules;
No financial compensation;
Competitors may not be completing SID;
Clients see SID as a short-term project cost; and,
Unaware of long term financial benefits.
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Key research
finding

Influence of Work Environment

Lack of
Enforcement

•
•
•
•
•
•

Authorities only targeting builder;
Not a requirement of building approval;
Lack of client enforcement;
Not clear in contract;
Lack of authority enforcement and convictions; and,
Designers left to motivate colleagues

Lack of Safety
Culture

•
•
•
•
•
•

Designer’s belief SID can limit creativity;
A “we’ve always been fine” attitude;
Belief that safety is builder’s responsibility;
Lack of client responsibility;
Conflict between moral duty and SID barriers; and,
Poor SID due to a lack of clarity and SID education.

Lack of
Identification of
Value

•

A belief that SID is just a tick box exercise and the report is
just filed away by the building owner;
No identifiable link between SID and safety incidents;
No evidence of direct benefit to the designer; and,
The demolition stage is too far away for SID to make any
difference.

7.2

•
•
•

Achievement of Research Aims

The aim of this research was to motivate designers to increase their safety in design
implementation. To achieve this aim, two questions were asked:
1. Why do designers lack motivation to implement safety in design?
2. How can designers be motivated to increase safety in design implementation?
To further advance safety in design knowledge, a theoretically and empirically informed
safety in design motivation model was developed.
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This section focuses on how the research has achieved these aims.
Research Question 1: Why do designers lack motivation to implement safety in design?
To understand why designers lack motivation to implement safety in design, this research
turned to established motivation theory. Motivation theory provided an overall orientating
lens to interpret explain the designer’s behaviours and attitudes (Creswell, 2014).
Self-determination theory, a general theory of human motivation, posits that to be highly
motivated, people require satisfaction of three innate needs: autonomy; competence; and,
relatedness. Satisfaction of these three needs can be affected by a person’s social context or
work environment. To establish why designer’s lack motivation to implement SID, there was
a need to understand their work environment, and where it was preventing satisfaction of
their need for autonomy, competence and relatedness. To this end, semi-structured interviews
with 16 architects and 14 engineers were undertaken to obtain the designer’s perspective on
where their work environment was influencing their motivation. An analysis of the findings
led to the emergence of six major themes: awareness; clarity; incentive; enforcement; culture;
and, value. The major themes enabled a large number of findings to be grouped into
manageable concepts that could be interpreted and explained through the lens of selfdetermination theory. As a result of this further analysis, it was established that the designer’s
lack of motivation was a result of their work environment preventing satisfaction of all three
innate needs.
Research Question 2: How can designers be motivated to increase safety in design
implementation?
Supportive work environments can contribute to a person’s motivation as people tend to
internalise the values of their surroundings. In order to motivate designers to increase their
implementation of SID, we need to positively influence their work environment is such a way
it supports satisfaction of their need for autonomy, competence and relatedness. To this end,
this research has designed a safety in design motivation model, which is underpinned by
motivation theory, to guide strategies to positively influence the designer’s work environment
in a way that motivates designers to increase their implementation of SID.
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Research Aim: To develop a theoretically and empirically informed safety in design
motivation model.
To achieve this research aim, a new safety in design motivation model, as shown in Figure
18, has been developed. The SIDMM has been underpinned by self-determination theory and
informed by an interpretation of the research findings using SDT as a lens.

Clarity
Awareness

Value

Enforcement

Continuous Reinforcement of Value and Awareness

Culture

Incentive

Stage 1 Autonomy

Stage 2 Competence/ Stage 3
Controlling
Relatedness

Figure 18 - Safety in Design Motivation Model
The design of the safety in design motivation model (SIDMM) has enabled the research aim
to be met. While the SIDMM makes a theoretical contribution, it has also made a practical
contribution by informing a number of recommendations to practice.
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7.3

Recommendations to Practice

Table 18 lists the five key recommendations to practice that were informed by the new
SIDMM. The recommendations provide the design industry with guidance on how to
implement the SIDMM. It should be noted that the recommendations are conditional on the
future validation of the model.
Table 18 – Key Recommendations to Practice
Recommendations to Practice
Psychological Need
Autonomy

Autonomy

Create awareness of safety in design concept, safety in design
legislation and how to comply with legislation
Identify the value of safety in design to the designer

Competence

Increase the designer’s knowledge of how to implement safety
in design

Relatedness

Improve safety culture of the design industry by aligning
implementation with staged and continuous nature of safety in
design motivation model

N/A

7.4

Recommendation

Enforce safety in design when it is deliberately ignored

Research Contributions and Implications

This research offers contributions to the advancement of theoretical understanding in the area
of designer’s motivation for SID and also provides practical recommendations to increase
designer’s motivation to implement SID. This research addressed deficiencies in the existing
literature by identifying why designers lack motivation, and how to motivate designers to
increase SID. Using self-determination theory (SDT), the research identified that all three
innate needs required for high levels of motivation, autonomy, competence and relatedness,
were being thwarted by the designer’s work environment. This research further advanced SID
knowledge by presenting a new definition for safety in design and designing a theoretically
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and empirically informed Safety in Design Motivational Model (SIDMM) to motivate
designers to increase SID. The SIDMM serves as a guideline for the design industry to
improve the designer’s SID motivation by satisfying those areas of the designer’s work
environment that are hindering their motivation.
The contribution made by this study will make a valuable and supportive contribution to
existing and ongoing SID research, which is more closely focused on the development of new
SID tools and technologies. Simplifying SID implementation through technological
advancement can greatly assist designers, however, without the motivation to utilise the tools,
SID will continue to be overlooked. Much of the current SID research uses the researchers
SID knowledge and experience to inform the research outcomes. However, this study has
turned to established theory, in particular self-determination theory, to interpret the research
data and inform and support the research outcomes. Self-determination theory has been
widely utilised to underpin studies on motivation, however, it has not been used to study the
motivation of designers to implement SID.
The poor safety record in the Australian construction industry, particularly in Canberra,
validates the importance of research aimed at increasing the safety of workers. The lack of
safety culture within the Canberra design industry, and its current level of SID
implementation, reinforces the value of focusing on Canberra safety in Canberra. While
injury and death of impacts workers directly, it also has much wider reaching implications for
family, friends and the community. Future testing, validation and implementation of the
SIDMM, will ensure the outcomes of this study will provide ongoing benefits to the health
and welfare of the communities beyond just Canberra.
To support its implementation, individual recommendations have been made to accompany
each stage of the SIDMM. The recommendations have been provided to assist the design
industry apply and integrate the SIDMM into practice. The recommendations also outline the
role each industry stakeholder needs to play to motivate designers. It should be the concern of
all design stakeholders to support positive efforts to improve the designer’s work
environment in ways that increases SID motivation and implementation. The SIDMM model
and recommendations to practice provide the design industry guidance on how to provide the
right social and moral environment to facilitate improvements to designer’s motivation and
subsequent increases in people’s safety. Future research should also look to transfer the
principles of the SIDMM to other industries experiencing low motivation for difficult tasks.
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7.5

Research Limitations

There are some potential limitations to this research that should be highlighted. Firstly, the
ACT may not represent the whole of the Australian design industry. The findings of this
study represent the perceptions of the designers who participated in the interviews and thus,
further research would be needed to determine the generalisability of this study’s findings.
Nevertheless, the case study jurisdiction represented a large number of national design
organisations and it is likely that similar results would be encountered in other states of
Australia. Secondly, Australia represents a country where SID is mostly legislated and the
findings may not have cross cultural transferability and applicability to jurisdictions and
countries that do not have SID legislation. Additionally, the SIDMM has not been validated
within this current study. While it has been underpinned by established motivation theory, it
is envisaged that future testing and refinement will be required to ensure the effectiveness of
its implementation.

7.6

Recommendations for Future Research

Understanding the designer’s motivation to implement SID from the designer’s perspective is
still largely unexplored. More research is required to investigate how the designer’s social
context or work environment can positively influence their motivation to implement SID. To
support and enhance this present research, future research should explore the following areas:
1. The SIDMM and resultant recommendations to practice have provided a valuable
framework to understanding how the designer’s work environment can be influenced
to satisfy their need for autonomy, competence and relatedness, the three key
nutriments to increased self-motivation. While this research has been based on
comprehensive academic rigour and detailed theoretical underpinning, a future
research study should be undertaken once the recommendations to practice have been
implemented to verify and test the SIDMM and to allow further refinement and
improvements;
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2. This research clearly outlined the designer’s perception of SID towards incidents
during the construction phase of a building. However, future studies could expand
further to address the challenges of addressing SID throughout the whole lifecycle of
a building including the construction, operation and maintenance, and demolition
phases.
3. This research has focused on motivation from the designer’s perspective, and suggests
areas where the designer’s work environment can be modified to increase their level
of motivation to increase SID. However, there are a number of other stakeholders that
can influence the level of SID implementation. Future research should therefore focus
on understanding and increasing the SID motivation of other key stakeholders such as
authorities, building owners and design organisation management. To support
initiatives to motivate designers, it would be useful to understand why there is a lack
of enforcement of SID by authorities, what motivates building owners in addition to
financial returns, and how to motivate senior management to implement safety culture
improvement strategies within the design industry. Each stakeholder would be
influenced by a different set of social contexts or work environments, and a detailed
understanding of each would be vital to supporting and improving the SIDMM;
4. The value of SID and how to implement it should be taught at the undergraduate
level. Further research is needed to examine ways in which SID can be incorporated
at into the curriculums to enable future designers to have a safety culture mindset
prior to entering the workforce; and,
5. In Canberra Australia there is legislation that requires SID to be implemented.
However, this should not be seen as an obstruction to replicating the research
outcomes in other countries where SID is not a legal requirement. Further research
would be required to establish a more detailed understanding of how designers could
be motivated in areas where the legal obligation to implement SID is not a motivator.
In these areas, there would need to be a greater emphasis on stages one and two of the
SIDMM.
The value of this study is its ability to make a difference to the health and welfare of the
entire community. Injuries and fatalities are not borne by the recipient alone, families and
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communities all suffer as a result. It should be a moral duty to take all reasonable measures to
ensure the safety of others, whether it is a direct benefit to us or not. That being said, future
research that identifies the value of SID to the designer will be critical to improving their
motivation, and increasing SID as a result.
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APPENDIXES

Appendix One

Interview Questions
Table 19 below lists the questions that were asked during the participant interviews.
Table 19- Interview Questions
Category
Barriers

Interview Question
What do you believe are the barriers to implementing safety
hazard identification during the design stage?

Benefits

Do you believe safety hazard identification at the design stage
can improve construction safety;
How can safety hazard identification at the design stage can
improve construction safety; and,
What benefits do you see to implementing safety hazard
identification at the design stage?

Knowledge
WHS
Knowledge
Construction
Knowledge SID

What WHS training have you received;
What WHS knowledge do you require; and,
How can we improve designer’s WHS knowledge?
What construction training have you received;
What construction experience do you have; and,
How can we improve designer’s construction knowledge?
What safety hazard identification training have you received;
How can we improve designer’s SID knowledge; and,
How can designers acquire SID knowledge?
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Category

Motivation

Interview Question
What was the motivation to undertake safety hazard
identification at the design stage;
What would motivate you to undertake safety hazard
identification; and,
How can we motivate designers to undertake SID?

Safety In Design (SID)

How do you undertake SID;
How is SID enforced on your projects;
Why did you undertake SID;
What design stages do you undertake SID;
How long does the SID process take at each stage;
Do you undertake SID as an individual or in a team;
Who is involved in the SID process;
What costs are involved;
How have you received a return on SID investment;
Where did you undertake the SID process;
What construction knowledge did you require to undertake
SID;
How did SID improve construction safety;
What SID tools have you used;
How did your education prepare you for SID;
How did SID limit your design creativity;
How did SID affect your design program;
What knowledge have you gained from implementing SID;
Is there a market demand for SID;
What incentives should be offered to undertake SID;
How have you integrated SID into your existing design
reviews;

Future Recommendations

How can SID be improved; and,
What recommendations do you have for the future success
and implementation of safety hazard identification at the
design stage?
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Appendix Two

Jurisdictional Progress of SID Legislation
Table 20 outlines the jurisdictional progress on the model work health and safety laws in
Australia (Safe Work Australia, 2016c).
Table 20- Jurisdictional Progress of Model WHS Laws (Safe Work Australia, 2016c)
Jurisdiction

Legislation

Date implemented

Commonwealth

Work Health and

1 January

Safety Act 2011
(Commonwealth)
Commonwealth

Work Health and
Safety Regulations
2011

Variations

2012
1 January
2012

(Commonwealth)
Australian Capital

Work Health and

Territory (ACT)

Safety Act 2011
(ACT)

Australian Capital

Work Health and

Territory (ACT)

Safety Regulation
2011 (ACT)

New South Wales

Work Health and

(NSW)

Safety Act 2011
(NSW)

1 January
2012
1 January
2012
1 January
2012
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Legislation

Date implemented

New South Wales

Work Health and

1 January

(NSW)

Safety Regulation
2011 (NSW)

Northern Territory

Work Health and

(NT)

Safety (National
Uniform

Variations

2012
1 January
2012

Legislation) Act
2011 (NT)
Northern Territory

Work Health and

(NT)

Safety (National
Uniform

1 January
2012

Legislation)
Regulations (NT)
Queensland (Qld)

Work Health and

1 January 2012

Safety Act 2011
(Qld)
Queensland (Qld)

Work Health and

1 January 2012

Safety Regulation
2011 (Qld)
South Australia (SA) Work Health and

1 January 2013

Safety Act 2012
South Australia (SA) Work Health and

1 January 2013

Safety Regulations
2012 (SA)
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Legislation

Date implemented

Tasmania (Tas)

Work Health and

1 January 2013

Variations

Safety Act 2012
(Tas)
Tasmania (Tas)

Work Health and

1 January 2013

Safety Regulations
2012 (Tas)
Western Australia

Work Health and

The Work Health

(WA)

Safety Bill 2014

and Safety Bill 2014

(WA)

(WA) (the Green
Bill), was released
for public comment
in early 2015.
The Green Bill
contains the core
provisions of the
model WHS Act,
with some
amendments. It also
excludes a number
of the model
provisions. This Bill
is being considered
by the WA
government.
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Legislation

Date implemented

Variations

Western Australia

Occupational Health

WA is considering

(WA)

and Safety

options to

Regulations 1996

implement elements

(WA)

of the model WHS
Regulations. A
public consultation
process is currently
underway to enable
all participants in
WA workplaces to
have input into the
new legal
framework.

Victoria (Vic)

Occupational Health

The Victorian

The Victorian

and Safety Act 2004

Government

Government has

(Vic)

announced it would

confirmed that it will

delay harmonisation.

not be implementing
the model WHS
laws in their current
form. Work Safe
Victoria continues to
enforce Victoria's
existing
occupational health
and safety (OHS)
legislation.
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