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The Australian Safety and Compensation Council 
(ASCC), formerly the National Occupational 
Health and Safety Commission (NOHSC), leads 
and coordinates national efforts to prevent 
workplace deaths, injury and disease in 
Australia and aims to improve national workers’ 
compensation arrangements and return to work of 
injured employees.

Through the quality and relevance of the 
information it provides, the ASCC seeks to infl uence 
the awareness and activities of every person and 
organisation with a role in improving Australia’s 
occupational health and safety (OHS) performance.

More specifi cally, the ASCC aims to:

> support and enhance the efforts of the 
Australian, State and Territory governments to 
improve the prevention of workplace deaths, 
injury and disease,

> work in alliances with others to facilitate the 
development and implementation of better 
preventative approaches, and

> ensure the needs of small business are 
integrated into these approaches.

The National Occupational Health and Safety (OHS) 
Strategy 2002-2012, which was endorsed by the 
Workplace Relations Ministers’ Council on 24 May 
2002, records a commitment by all Australian, State 
and Territory governments, the Australian Chamber 
of Commerce and Industry and the Australian 
Council of Trade Unions, to share the responsibility 
of ensuring that Australia’s performance in work-
related health and safety is continuously improved.

The National OHS Strategy sets out fi ve ‘national 
priorities’ to achieve short-term and long-term 
improvements.

The priorities are to:

> reduce high incidence and high severity risks,

> improve the capacity of business operators and 
workers to manage OHS effectively,

> prevent occupational disease more effectively,

> eliminate hazards at the design stage, and

> strengthen the capacity of government to 
infl uence OHS outcomes.

This resource package has been developed to 
support the priority – eliminate hazards at the 
design stage – of the National OHS Strategy 2002-
2012 and builds on previous educational resources 
developed by the National Occupational Health and 
Safety Commission (NOHSC). 

The Offi ce of the ASCC acknowledges the 
assistance of all the persons and organisations who 
contributed to this resource package, in particular:

> Robert McLaughlan (University of Technology, 
Sydney)

> Helen McGregor (University of Technology, 
Sydney)

> Craig Scott (University of Technology, Sydney)

> Prue Howard (Central Queensland University)

> Yvonne Toft (Central Queensland University)

> John Culvenor (Consulting Engineer)

> VIOSH Australia (University of Ballarat)

The Offi ce of the ASCC is committed to reviewing 
this document within 12 months of publication 
and incorporating any examples, case studies or 
other comments provided by engineering educators 
during that time.

FOREwORD
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Design is a fundamental engineering activity, and 
engineers are frequently engaged in the design, 
development and creation of new or improved 
products, processes, systems and services. 

Quality and safety in design should be fundamental 
engineering concerns, not only because a tenet 
of our Code of Ethics is to ensure the wellbeing 
of the community, but also because it makes 
good engineering sense to develop products, 
processes and systems that ensure our profession’s 
continued existence and reputation. Engineers have 
a professional and legal ‘duty of care’ to design 
products, processes and systems that are as safe as 
is reasonably practicable. 

Safe Design is concerned with eliminating hazards 
at the design stage or controlling risks to health 
and safety as early as possible in the planning 
and design of products, process or systems and 
items that comprise a workplace, or are used or 
encountered at work. 

Safe Design is also good business in that if you can 
identify and correct design fl aws early in the life 
cycle, it is much less costly than trying to remedy 
them later, and essentially a more effective product 
exists for the entire product life cycle. 

Engineers, therefore, need to learn some of the 
basic principles of Occupational Health and 
Safety (OHS) and understand how they apply to 
professional engineering design. In their roles 
as decision-makers and designers, they need to 
understand how to manage risk and apply those 
principles to technological projects including 
their human interfaces. This resource has been 
developed to help meet those needs.

This resource is relevant to engineering students 
from a wide range of discipline areas as well as 
to engineering educators who are not experts in 
occupational health and safety. It provides some 
basic principles of OHS and integrates these with 
concepts of engineering design. The activities are 
designed to help engineers develop their capacity 
to meet their OHS responsibilities as well as their 
professional engineering competencies. In this 
regard, engineers need to:

a. Have a knowledge of workplace hazards and 
their harmful effects, especially where these 
are not self-evident (e.g. the industrial hygiene 
topics of noise, heat, chemicals, radiation). 

b. Understand common law, statutory OHS 
requirements, responsibilities and penalties.

c. Understand the risk management process, 
including risk analysis techniques and typical 
industry practices used to control the harmful 
effects of hazards, for example, permit to work 
systems, personal protective equipment (PPE).

d. Understand the principles of designing to 
minimize human error.

e. Be aware of how design can impact on reliability, 
safety (environment and people) and unwanted 
capabilities.

f. Be aware of sources of information relating 
to OHS, e.g. ASCC (formerly NOHSC), State 
WorkCover/WorkSafe Authorities. 

INTRODUCTION
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ObjECTIvE OF THIS RESOURCE

The objective of this resource is to support 
engineering academics in their efforts to help 
students understand the importance of designing 
safe products, processes and systems and 
to develop Safe Design skills appropriate to 
professional engineering. 

Specifically, this resource

> Summarises safety principles relevant to 
engineering design in a way that is easily 
accessible to engineering educators in a wide 
range of discipline areas and specialist fields 

> Provides educational materials that support 
engineering educators in integrating safe 
engineering design principles into their curricula

> Provides a range of activities to help students 
learn about safe engineering design and develop 
appropriate skills

> Links to other relevant books, reports, Standards 
and websites that extend the scope of material 
within this resource. 

Our vision is for a Safe Design focus to be 
incorporated into a wide variety of undergraduate 
subjects so that safe engineering design is 
recognised as an integral part of basic engineering 
practice. Therefore, the material has been 
developed in a modular fashion so that educators 
can adapt and use sections to highlight a range 
of Safe Design issues relevant to their own 
academic field. 

Engineers need to: Civil Mechanical Electrical Chemical

understand the 
principles of safe 
design in the following 
areas: 

construction, 
use, maintenance 
and demolition of 
structures.

construction, 
commissioning, 
maintenance, 
operation and 
decommissioning of 
mechanical equipment.

construction, 
operation, maintenance 
and demolition of 
facilities, structures 
and equipment being 
designed for electrical 
transmission.

construction, operation 
maintenance and 
demolition of chemical 
processing facilities, 
including intrinsic 
safety.

Be aware of tools 
available to assist 
with the safe design 
principles:

> CHAIR from NSW 
WorkCover 

> Codes of practice 
(e.g. Safe work 
on roofs)

> Relevant 
Standards. 

> plant Safety 
Regulations.

> Relevant 
Standards. 

> Relevant 
Standards. 

> Hazardous 
substances, 
dangerous goods 
Regulations.

understand the 
application of risk 
analysis techniques 
to the activities 
associated with:   

construction projects  
including dams, 
bridges, pipelines, 
roads, towers and 
buildings.

domestic, public and 
industrial facilities, 
products and 
processes.

the use of electrical 
energy in homes, 
the community and 
industry

the design and 
development of 
equipment and the 
associated evaluation 
of the operating 
processes associated 
with chemical plants.

understand the 
practices of permit 
to work systems and 
associated energy 
isolation practices:

Varied standards of 
energy control, through 
to isolation.

permit system design 
for failure tolerance.

Varied standards of 
energy control, through 
to isolation.

permit system design 
for failure tolerance.

Hazard level definitions 
– examples.

Varied standards 
of energy control 
appropriate to 
hazard level.

Reference: Viner Group International pty ltd, (2002) Incorporation of “Safe Design” principles into under/post graduate curricula for engineers. paper prepared for NOHSC.
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STRUCTURE OF THE RESOURCE

Part 1 provides the contextual framework and 
underpinning principles upon which Safe Design 
in Engineering is based. This section also contains 
an extensive reference list, which provides a range 
of links to other safety related educational materials 
that are useful to both students and academics to 
expand their knowledge of safety and Safe Design.

Part 2 provides a range of educational materials 
specifically designed for engineering students that 
can be used by educators to develop Safe Design 
capabilities. Each of the student activities and case 
studies is supported with separate instructions for 
students and for lecturers.

HOw TO USE THIS RESOURCE

While the Australian Safety and Compensation 
Council has developed documents to be 
incorporated into this resource without specific 
referencing, the source of material has been cited 
wherever possible, so that students can extend their 
knowledge by accessing these primary sources. If 
readers wish to incorporate parts of this resource 
into documents they are developing, conventional 
referencing techniques should be followed. 

The resource has been developed and designed 
to be reproduced for use in classroom and other 
educational activities. The following citation 
should be used: ASCC (2006): Safe Design for 
Engineering Students. 

How can Safe Design be incorporated into the 
Engineering curricula? 

Role of Course Designer, Associate Dean Teaching 
& Learning, Head of School:

> Safe Design Supporter

 -  Increase engineering educator awareness 
amongst your Faculty staff about the need for 
Safe Design and the availability of resources

> Safe Design Champion

 -  Recognise safety as inherently part of 
Engineering education and explicitly 
acknowledge safety as an ability of your 

graduates. This will require embedding these 
and other safety related learning in course 
documentation and then mapping their impact 
for Course Accreditation 

 -  Support staff in changing subjects and 
producing Safety related learning 

Role of Subject Co-ordinator:

Another level of implementation may be at the 
subject co-ordinator, “grass-roots” level. This 
approach can therefore be adopted ad-hoc across 
the Faculty without the need for a widespread, 
systematic and planned implementation. There 
are a range of options (levels) available depending 
upon the suitability of the subject and the 
capacity of an educator to integrate Safety within 
their environment. 

Levels of use

> Level 1: Safety Adoption: Adopt existing 
materials with minimal changes to existing 
subject design

 -  Replace an existing case study for teaching 
about ethics, engineering management, 
engineering economics that uses a non-Safety 
topic (e.g. Sustainability, Quality) with a case 
study (Section 2.4 of Part 2A) that uses Safety 
as a context. 

 -  Insert a Risk identification activity into a Design 
subject to raise awareness of Safety.

 -  Educate the students about the fundamental 
principles of Safe Design by providing the 
students with a self-guided activity involving the 
provided reading (Part 1) and then completing 
an online quiz (Part 2C). 

 -  Introduce Safety dimensions into activities 
requiring a debriefing.

> Level 2: Safety Adaptation: Adapt subject 
and materials

 -  Integrate Safety into an existing Technical 
Design activity through using the Safe Design 
and Build activity (Section 2.3 of Part 2A) and 
providing student support through the Safe 
Design: Concepts, Principles & Tools (Part 1). 
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 -  Use several activities together in a subject

 -  Adapt materials to draw out stronger 
disciplinary linkages 

> Level 3: Safety Integrator: Integrate Safety into 
learning outcomes, assessment and activities

 -  Integrate desired safety related learning 
outcomes into subject learning outcomes 

 -  Build in deeper linkages through adapting 
the package case studies and activities for 
the subject and/or developing further context-
specific safety related materials

 -  Modify an assessable design task in the subject 
to incorporate a requirement for Safe Design 
and integrate criteria relating to safety into the 
assessment criteria for the task
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