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Abstract.
BACKGROUND: The International Ergonomics Association is a professional association for human factors and ergonomics
(HFE) professionals. Australia and New Zealand are two of 52 Federated Societies within the IEA.
OBJECTIVE: This paper describes an Ergonomics and the Future World (EFW) workshop held at the IEA Triennial Congress
in 2018 (IEA2018), and reports the findings of the Australia / New Zealand (Southern Cross) Cluster (SCC).
METHODS: Four questions were developed by the IEA EFW committee to evaluate the ergonomics state-of-play in various
world regions. Southern Cross delegates (N = 17) participated in a 90-minute workshop discussion at IEA2018 (45% partic-
ipation rate for SCC delegates). A summary was presented during the IEA2018 closing ceremony and as a written report for
the IEA.
RESULTS: Three themes emerged from the SCC discussions: (i) the impact of technology advances on HFE professional
practice;(ii) communication with internal and external stakeholders; and (iii) HFE education.
CONCLUSIONS: The workshop findings are similar to issues raised at local discussions in Australia and New Zealand over
past decades and mirror comments and opinions published by authors in the HFE profession. They provide a benchmark for
current SCC opinion and may provide direction for future discussion of these recurring issues.
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1. Introduction

Professional societies and associations provide
members with a sense of belonging, the opportu-
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1Vice-President and Secretary-General, International Ergono-
mics Association (IEA).

nity to associate with like-minded individuals, and
the opportunity to exchange ideas and gather/extend
knowledge to inform professional practice. Societies
may also set and regulate professional standards
and codes of practice for members, which in turn
may benefit other organisations and workplaces by
improving the quality of professional practice of its
members [1].

The International Ergonomics Association (IEA)
is a professional association for human factors and
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ergonomics (HFE) professionals. It was founded in
1959 [2] and comprises 52 federated HFE societies
[3], of which Australia and New Zealand are two
members. Australia and New Zealand are approxi-
mately 2000 km apart and separated by the Tasman
Sea. A joint ergonomics society was formed in 1966
(Ergonomics Society of Australia and New Zealand)
but in 1986, split to form two separate societies
[4]: the Ergonomics Society of Australia and the
New Zealand Ergonomics Society, now known as the
Human Factors and Ergonomics Society of Australia
(HFESA) and the Human Factors and Ergonomics
Society of New Zealand (HFESNZ). Despite their
independence, the close geographic location has
spurred some collaborative activities between the
two societies, such as co-hosting the IEA Triennial
Congress in Melbourne, Australia, in August 2015.
In May 2019, the HFESA had 518 members and the
HFESNZ had 95 members.

The IEA initiated a Future of Ergonomics Com-
mittee in 2010 who were tasked with creating a
position paper, which would outline “strategies for
the future of the HFE discipline and profession”
]5]. The paper was presented at the IEA Triennial
Congress in Brazil in February 2012 and included
a call for each federated society to evaluate how
they can “(1) Strengthen the demand for high-quality
HFE . . . (and) . . . (2) Strengthen the application of
high-quality HFE”, taking into account local cultural
issues and constraints [5]. Many federated societies
took up the challenge set by Dul and co-authors [5],
including Australia who conducted a workshop at the
HFESA Annual Conference in December 2012 [6].
Two themes emerged from the Australian discussion:
“Individuals need to be better at explaining HFE to
non-HFE persons and (2) Individuals should develop
case studies illustrating projects or other work which
have HFE benefits, and communicate these to busi-
ness and the broader community.” [6].

More recently, a working group was appointed
by the IEA to initiate and coordinate similar self-
reflective workshops at the IEA Congress in Florence,
Italy in 2018. The Ergonomics and the Future World
committee (EFW@IEA2018) (hereafter referred to
as “the committee”) invited clusters of federated soci-
eties to evaluate the ergonomics state-of-play in their
own regions and then report to the committee at the
IEA2018 Congress. The intention of the coordinated
exercise was to understand issues that were common
(and different) across the international ergonomics
world. There were five geographical regions and two
economic cultural groups represented (referred to

Table 1
Clusters of federated societies who participated in

EFW@IEA2018. There were two types of clusters: Geographical
and economic/cultural. Some Federated Societies participated in

both geographical and economic/cultural clusters

Cluster / region Countries represented

Europe Portugal, Italy, United Kingdom,
Ireland, Switzerland, Spain,
Greece, Netherlands, Belgium,
France, Austria, Germany,
Nordic Countries, Latvia,
Croatia, Russia, Serbia,
Slovakia, Czech Republic,
Hungary, Poland, Ukraine,
Turkey∗, Iran∗, Israel∗

USA and Canada USA, Canada

Southern Cross Australia, New Zealand

Asia Singapore, Indonesia, Hong
Kong, South Korea, Taiwan,
Thailand, Japan, Philippines,
Malaysia, China

Africa Tunisia, South Africa, Nigeria

Latin Cultures Colombia, Ecuador, Peru,
Venezuela, Argentina,
Uruguay, Chile, Brazil, Mexico

BRICS (BRASIL, RUSSIA,
INDIA, CHINA,
SOUTH AFRICA)

China, Russia, India, Brazil,
South Africa

∗The Federated Societies from Israel, Iran and Turkey were not
present at the EFW@IEA2018 workshops.

as “clusters”), each drawn from Federated Societies
within the IEA (see Table 1). Australia and New
Zealand formed one cluster called the Southern Cross
Cluster (SCC).

This paper reports some of the key findings of the
SCC discussion in August 2018. The purpose of this
paper is to provide a benchmark of how the Australian
and New Zealand HFE community perceives the HFE
profession in 2018. This information can be used as
a platform for future interventions and discussions in
the HFE community in Australia, New Zealand, and
internationally.

2. Methods

2.1. Process

The committee designed the process so that it could
learn about the challenges faced by IEA federated
societies in a structured way, according to a pre-
defined schema. This would enable the committee to
more easily make comparisons between the responses
of individual societies. The committee posed four
questions for consideration and discussion:
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1. What are the most promising opportunities for
RESEARCH and DEVELOPMENT in HFE?

2. What is needed to make HFE PRACTICE more
actionable/operational on the field level?

3. What are the needs (issues, topics) to be
included in HFE initial and professional
TRAINING curricula?

4. The future of HFE and the future of work
are interlinked. Given that, what do you rec-
ommend for the IEA, its member societies
and networks for working closer than now
with the main actors in the world of work,
namely workers and unions, employers’ orga-
nizations, governments, and the International
Labour Organization?

The process for exploring opinions across each of
the clusters comprised four stages.

Stage 1: Preliminary data capture
The committee sent the four questions to each

cluster in July 2018 to initiate local discussion (see
Table 2). In the SCC, this was completed by a Skype
discussion between the cluster chairperson (Dr Jen-
nifer Long) and Ms Marion Edwin, then-chair of the
HFESNZ, and by email discussion with Dr Margaret
Cook, then-President of the HFESA. Their responses
to the questions were compiled into a 3-page sum-
mary. Ms Edwin and Dr Cook confirmed that the
responses correctly represented their answers to the
questions.

Stage 2: Workshop
Seven parallel sessions were scheduled during the

IEA2018 congress programme (28 August 2018) for
members of the HFE societies to meet with their clus-
ter and discuss their responses to the questions. There
were 180 participants across all clusters, including
delegates of national ergonomics societies and practi-
tioners, who took part comprehensively in the parallel
workshops.

Time was scheduled during the IEA2018 Congress
programme (28 August 2018) for members of the
HFE societies to meet with their cluster and dis-
cuss their responses to the questions. The SCC held
a 90-minute interactive workshop and brainstorming
session with 17 participants (n = 4 from New Zealand
and n = 13 from Australia). There were 38 delegates at
the conference from Oceania [3], which means that
the workshop had an Oceania participation rate of
45%.

The SCC workshop consisted of small group
discussions and one large group discussion. Key dis-
cussion points were captured on a whiteboard by a

scribe. The responses from Stage 1 (3-page sum-
mary) were presented by the cluster chairperson to
the participants at the end of the workshop to check
concordance with the workshop responses. Overall,
the knowledge captured during stage 2 was similar to
that captured during stage 1.

Stage 3: Putting the results into an international
context

Cluster chairpersons met with the committee chair-
person (Dr Giulio Toccafondi) on 29 August 2018
to discuss the workshop findings. This helped the
chairpersons understand the similarities and differ-
ences between the cluster responses. The process also
assisted some cluster chairpersons to identify key
points from their data that could be presented to the
IEA community in an oral presentation in stage 4.

Stage 4: Presentation of findings
The workshop findings were communicated to the

IEA in two ways. Firstly, each cluster chairperson
presented a short (5-minute) presentation summaris-
ing the key findings to delegates at the IEA2018
closing ceremony on 30 August 2018. Secondly, the
cluster chairpersons prepared a written report for the
committee based on the responses recorded by the
scribe during the workshop. The SCC response was
submitted in October 2018 and is summarized in
Table 2.

2.2. Post-workshop analysis of findings

The workshop responses and written report were
reviewed again by Dr Long in March 2019, 6
months after the oral and written presentation given
at IEA2018. Three themes were identified in the data
by Dr Long (see section 3 of this paper), and were
confirmed by checking that each workshop response
(collected in Stage 2 of this process) could be allo-
cated to at least one of the themes. The thematic
analysis (as presented in section 3 of this paper) was
sent to several workshop participants to confirm that
the content was consistent with the discussion that
took place during the IEA Congress workshop.

3. Results and discussion

A summary of the SCC responses to the
EFW@2018 questions is given in Table 2. The
main priorities discussed by the SCC can be divided
broadly into three themes:
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1. The impact of technological advances on HFE
professional practice. How can we (HFE pro-
fessionals) develop evidence-based HFE advice
for working with new technologies, such as arti-
ficial intelligence, automation, and new types of
human machine interfaces? What are the impli-
cations for how people work?

2. Communication. How can we communicate
HFE to business in a way that is relevant
and useful for business? How can we improve
communication and relationships between
researchers and practitioners to enhance the rel-
evance of HFE research to practice? How can
we improve the way evidence-based research is
incorporated into practice?

3. HFE education. How can we provide quality
HFE education to train HFE professionals so
they can provide sound advice to clients? How
can quality HFE education be integrated into
other professional disciplines such as architec-
ture, industrial design, engineering, medicine,
and management so that these professionals can
include sound HFE principles into their sphere
of work?

3.1. The impact of technological advances on
HFE professional practice

Workshop participants viewed new technologies
as a promising opportunity for research and devel-
opment in HFE. This aligns with the history of
the HFE profession and with views published by
members of the HFE community over the past 30
years. For example, Chapanis described HFE input
into the development of space flight and computers
in the 1950s and 1960s, and mused that by 1990
HFE conference topics had broadened to include
decision-making in large-scale systems, designing
better interfaces for users, and organizational adapta-
tion to computing systems [7]. In 2005, Karwowski
[8] argued that HFE should no longer limit its focus
to local human-machine interfaces (for example, how
an individual interacts with a single computer) nor
simply take a reactionary approach to technology
developed by others (for example, only providing
post-manufacture critique of design). He challenged
the HFE profession to have greater interactions with
other professions, such as designers and managers, in
order to gain their perspectives of modern technology
[8]. In 2012, Dul and co-authors [5] described some of
the opportunities for HFE specialists to contribute to
the design of new types of work systems; for example,

virtual systems where collaboration and communica-
tion is via technology. More recently, there has been
discussion about the role of HFE in the development
and use of autonomous vehicles, and whether HFE
is in ‘catch-up mode’ because this technology has
already been developed largely without HFE input
[9, 10]. Waterson argued that there are examples
of successful implementation of complex technolo-
gies within healthcare and that instead of focussing
on the disadvantages of new technologies, the HFE
profession should focus on positive aspects of tech-
nology and automation in order to facilitate better
collaborative relationships with other professions and
disciplines [11].

Debate about the impact of technological advances
in modern society is not confined to HFE circles, but
has also been discussed at government levels in Aus-
tralia [12] and New Zealand [13]. For example, the
New Zealand Government’s terms of reference [13]
ask:

“What are the current and likely future impacts of
technological change and disruption on the future
of work, the workforce, labour markets, produc-
tivity and wellbeing? How can the Government
better position New Zealand and New Zealanders
to take advantage of innovation and technological
change in terms of productivity, labour-market
participation and the nature of work?”

There is a clear opportunity for the HFE profession
to contribute to these discussions since the ques-
tions asked by government are at the core of HFE
practice. However, the HFE profession in Australia
and New Zealand are not generally consulted for
such matters. It is beyond the remit of this paper to
problem-solve the issues raised by the SCC during
the EFW@IEA2018 workshop, but it is worth noting
that possible reasons for the lack of HFE represen-
tation at high-level government discussions could be
related to HFE communication strategies with stake-
holders, and small numbers of HFE professionals
in Australia and New Zealand. Both of these issues
will be discussed in the following sections. There
are also arguments (such as those put forward by
Thatcher and co-authors in their article discussing
ergonomics and global issues [14]) that although the
scope of HFE practice includes analysis of com-
plex and dynamic systems, the research supporting
it has been “weak, largely theoretical and uncoor-
dinated” and that ergonomists (internationally) are
rarely trained to apply the concepts “to systems larger
than a single organisation.” [14]. This is not to say
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that there are no HFE professionals engaged in this
type of work. Rather, the HFE profession, as a whole,
is not seen as actively working at a broader (macro)
level within the emerging technology arena.

The application of emerging technologies creates
a niche for HFE professionals. Although there are
estimates that 40% of current jobs will be replaced
by automation within 10 to 15 years [15], there are
predictions that it will be a core requirement for
emerging workers to have non-technical skills such
creative problem solving, communication skills, and
an ability to manage information [15, 16]. HFE pro-
fessionals typically use these skills to perform their
work, and non-technical skills was discussed during
the EFW@2018 workshop in the context of train-
ing curricula for future HFE professionals. Previous
IEA President Ilkka Kourinka’s vision for the HFE
profession in 1990 appears to be uncannily pertinent
today:

“Ergonomists will become systems specialists
who can give advice on how to master and
control technical and organizational change.
Mastering the change is an integral part of sys-
tems ergonomics, and if correctly understood
and implemented, it can give new prestige to
ergonomics and ergonomists. ” [17].

3.2. Communication

3.2.1. External communication
SCC participants perceived communication with

external stakeholders as a promising opportunity
for research and development in HFE, and essen-
tial for making HFE practice operational in the
field. Challenges with communication have vexed
the international HFE community for many decades.
For example, some authors have described how the
profession has historically had difficulty defining
what a HFE practitioner does [18]. Consequently,
HFE is not clearly understood by those in business
who may require the services of HFE practition-
ers [19], or HFE may be perceived as only related
to musculoskeletal issues [19]. Such is the HFE
community’s interest in the need for better commu-
nication with stakeholders about the HFE profession
that in 1989, the Ergonomics Society of the Nether-
lands and the Ergonomics Group of the University of
Twente convened a conference on the topic “Mar-
keting Ergonomics” [18], from which 59 papers
were published within three volumes of the jour-
nal Ergonomics in 1990. More recently, Dul and

co-authors identified a pressing need for the HFE
profession to communicate with all stakeholders (not
only system actors such as employees and product
users), build partnerships with them, and educate
them so that they are aware of the scope of HFE and its
value to business [5]. A recurring message throughout
these publications is that the HFE community needs
to develop case studies that provide practical exam-
ples of what a HFE practitioner does, and learn how
to present the value of HFE to the business commu-
nity using relevant language; for example, in terms of
a cost-benefit analysis (for example; [5, 18, 20, 21].

In this historical context, it is unsurprising that the
SCC identified the communication of HFE to external
stakeholders as a priority action item. The perceived
need for marketing materials and a higher profile
among business stakeholders is an unresolved issue
in Australia (a similar conclusion was reached by par-
ticipants in a conference workshop in 2012 [6]) and
also voiced as a need by the New Zealand participants
in the current study. Discussion during the workshop
also centred around developing marketing skills to
effectively communicate the HFE message, with the
suggestion that this task may be beyond the scope
and capacity of a volunteer organisation such as the
IEA and its Federated Societies. This sentiment was
expressed by Catteral and Galer [22] who observed
that ergonomists may not have the skill set to effec-
tively market the profession and should set aside a
budget for a professional marketing strategy; and by
Dul and co-authors [5] who ventured that there may
be a need for the IEA to reconsider its own organisa-
tion and to allocate sufficient resources for strategic
projects.

3.2.2. Communication within the profession
A second communication topic raised by SCC par-

ticipants was more inward-focussed: how can com-
munication be improved between HFE researchers
and practitioners so that HFE research has more rel-
evance to practitioners and can be can be translated
into practice? This concern has also been a discussion
topic in HFE circles in Australia and internationally
over several decades. For example, Howie and co-
authors lament how it is difficult for practitioners in
consultancies to communicate their work in scientific
journals because they don’t have the same opportu-
nities as researchers for follow-up or for longitudinal
studies [23], Koch expresses concern about the dif-
ficulties getting practitioners to read and integrate
research findings into their practice and suggests that
research could be made more relevant to practitioners
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if researchers were to partner with practitioners [24],
while Caple describes strategies that were explored
by the IEA during his tenure as International Presi-
dent from 2006–2009 to transition research findings
into practice [19].

The perception of less-than-ideal communication
between researchers and practitioners is contrary
to the work of Chung and Williamson which
shows the research-practice gap within HFE actu-
ally decreased between 1960 and 2010, there
was an increase in applied research published in
three ergonomics journals (Ergonomics, Applied
Ergonomics and Human Factors), and there was
an increase the number of collaborative authorships
between researchers and industry [25]. It is unclear
why there is a disparity between the views of the
SCC participants (which included both researchers
and practitioners) and the evidence published by
Chung and Williamson. This warrants further explo-
ration, particularly since it has implications for
maintaining high quality standards within profes-
sional practice, which in turn has implications for
developing and promoting the HFE discipline and
profession [5].

3.3. HFE education

There were two concerns raised by the SCC which
relate to HFE education: (1) How can quality HFE
education be provided to HFE professionals so they
can provide sound advice? and (2) How can HFE
education be integrated into other professional disci-
plines?

The first concern stems from the fact that over the
past decade some HFE courses have closed in Aus-
tralia and New Zealand and there are small numbers
of qualified HFE practitioners, some of whom are
now approaching retirement age. The HFE profession
is also not regulated in Australia and New Zealand,
which means that any person can call themselves an
ergonomist. This creates a risk for the profession: if
there are insufficient numbers of qualified practition-
ers, then untrained people may provide HFE services
to fill the void. If untrained people do not have a
solid understanding of HFE principles and subse-
quently provide incorrect advice, then this can reflect
poorly on the HFE profession. Similar sentiments
were expressed by Wilson in his paper reflecting on
the HFE profession in 2012 [26]. Paradoxically, these
supply-demand imbalances could be exacerbated if
HFE marketing efforts (as described in section 3.2)
are successful.

Human factors and ergonomics courses have
closed for a variety of reasons, including the fact
that HFE programs are generally small compared
to other programs offered by universities [26], uni-
versity budgetary constraints [26, 27] and a poor
appreciation by key university stakeholders as to the
value of a multidisciplinary program such as HFE
[27]. In New Zealand where the population is rel-
atively small, Legg and Stedmon propose that HFE
teaching could be incorporated into multiple teaching
programs and then allow students the opportunity to
gain qualifications through a single cross-university
national masters degree [27]. Other strategies that
were discussed by the SCC include accessing HFE
education through online courses based locally or
overseas. One example presented as a paper at the
IEA2018 congress is the development of a human
factors Masters course in aviation based in the UK
but which can be undertaken by students anywhere
in the world [28].

To mitigate the issue of non-qualified practitioners
providing HFE advice, the IEA promotes the devel-
opment of certification programs, whereby individual
federated societies may develop and implement cer-
tification programs for their members, and upon
application to the IEA, have the program endorsed
by the IEA [29]. Although certification does not
prevent unqualified people practicing HFE, it does
confirm an individual’s competence to practice HFE
and give the individual permission to call themselves
a Certified Professional Ergonomist (Australia) or
a Certified New Zealand Human Factors Pro-
fessional/Ergonomist. These certification programs
include a requirement for HFE education.

The issue of education and certification is not
unique to HFE, but has also been described by the
occupational health and safety profession in Aus-
tralia [30]. In New Zealand, an umbrella health and
safety association was established in 2014 (Health
and Safety Association of New Zealand (HASANZ))
[31] to raise professional standards of practice across
all health and safety disciplines with the goal of
reducing workplace harm and fatalities. Anecdotal
reports indicate that this is creating stronger recogni-
tion of the value of HFE, stimulating business demand
for skilled and certified HFE professionals, driving
HFESNZ members to seek Professional Member-
ship and creating new interest in HFE education. In
Australia a similar umbrella organisation known as
Australian Associations of Safety and Health Pro-
fessionals (ASHPA) has been in place since 2012.
The HFESA is a member of this organisation, along
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with the safety and occupational hygiene associa-
tions. Two of the key strategies identified by ASHPA
include improving professionalism and engaging
with stakeholders. It is of note that this organisation
has no funding from government or other external
bodies and that this has been identified as a barrier to
progress.

The second concern raised by the SCC was how
to integrate HFE education into other professional
disciplines. This appears to be at odds with the first
concern, and raises the question: should HFE only
be practiced by those trained to do so, or should
HFE be embedded within society as a philosophy and
practiced by everyone in all disciplines?

This conundrum is not new, and was flagged as
an issue by Bullock (an Australian academic) in her
article about harmonizing professional standards in
ergonomics [32]. In the article, Bullock points out
that in the early days of the HFE profession (1930s to
the 1950s) graduates interested in “humanising tech-
nology” and who had an “orientation to ergonomics”
“saw themselves as contributing to ergonomics.”
[32]. Similarly, Kuorinka observed that there are
more professionals from other disciplines who incor-
porate ergonomics into their work than there are
professional ergonomists and that many of these
“non-ergonomists” produce good work which could
withstand professional scrutiny [17].

Actively integrating HFE into other university
disciplines requires acknowledgement by key stake-
holders of HFE’s strategic value; this is in a climate
where curricula may be already congested and cross-
disciplinary university collaborations may be difficult
to facilitate [33]. Nevertheless, this challenge is
not insurmountable. In Australia and New Zealand
ergonomics education is a component within numer-
ous engineering, design and safety undergraduate
courses. In some professions, such as optometry, it is
a core competency for registered optometry practice
in Australia [34]. To that end, there have been efforts
within Australia for joint professional development
between the HFE community and optometrists to
share ergonomics best-practice knowledge and to
foster better working relationships between the two
professions [35].

3.4. Limitations

There are two chief limitations of this work. Firstly,
it only represents the opinions of those who attended
the IEA2018 workshop. If the broader HFE com-
munities in Australia and New Zealand had been

surveyed, then it is possible that other issues and
topics may have been raised. On the other hand,
the president/chair of the HFESA and HFESNZ both
contributed to the discussions and it could be assumed
that they would be aware of the main issues facing
members within their respective countries.

The second limitation is that it only presents the
perspective of the HFE community, not that of exter-
nal stakeholders who may potentially access HFE
services. A user perspective of HFE services is
beyond the scope of this paper, but is essential for
helping the HFE profession understand what business
wants and needs from the profession. Future research
is required to understand the opinion of stakehold-
ers, and this knowledge could help address the HFE
profile and education issues raised in this paper.

4. Conclusion

The SCC response to the Ergonomics and the
Future World committee represents the views of a
group of Australian and New Zealand HFE academics
and practitioners. These views and opinions are sim-
ilar to those raised at local discussions in Australia
and New Zealand over the past decades, and mir-
ror comments and opinions published by Australian
and international authors within the HFE profession.
As Wilson observed in his paper, many issues for the
HFE profession and the IEA are recurring issues [26].

The workshop outcomes documented in this paper
may be used by the HFESA/HFESNZ as a platform
for developing practical and strategic directions for
the HFE discipline in Australia and New Zealand.
The outcomes, as framed in this paper within a his-
torical context, could also be potentially valuable to
the HFE community and provide direction for future
discussion of these recurring issues.

An unexpected, but welcome, outcome of partic-
ipating in the EFW@IEA2018 workshop has been
the opportunity for Australian and New Zealand HFE
professionals to meet, discuss their views, and dis-
cover that the two societies have much in common.
This presents an opportunity to foster closer working
relationships between the HFESA and HFESNZ, and
assist in the promotion of the HFE discipline in the
Southern Cross region.

Acknowledgments

Thank you to the following people who par-
ticipated in the Southern Cross Cluster workshop
discussions at IEA2018:



J. Long et al. / Ergonomics in the Future World 867

Australia: Ameer Alhusuny, Christine Aickin,
Melissa Baysari, Alison Bell, Carlo Caponecchia,
Margaret Cook, Katrina James, Jennifer Long, Danel-
lie Lynas, Valerie O’Keeffe, Barbara McPhee, Andry
Rakotonirainy, Sara Warren.

New Zealand: Sue Alexander, Marion Edwin,
Kristen Gawn, Nicola Green.

Thank you also to Stephen Hehir, current Pres-
ident of the HFESA, Christine Aickin, HFESA
Board Member, IEA Council Member, Past Chair
ASHPA, and Margaret Cook, Immediate Past Pres-
ident HFESA, for their helpful comments on the
manuscript.

Conflict of interest

None to report.

References

[1] Frankel M. Professional codes: Why, how, and with what
impact? J Bus Ethics. 1989;8:109-15.

[2] Albolino S. Ergonomics in a global world. Work. 2019;62:
3-4.

[3] International Ergonomics Association. About IEA: Council.
Available from: https://www.iea.cc/about/council.html.

[4] Bullock M. Ergonomics in australia. Ergon Aust. 1999;
13(4):24-37.

[5] Dul J, Bruder R, Buckle P, Carayon P, Falzon P, Marras W,
et al. A strategy for human factors/ergonomics: Devel-
oping the discipline and the profession. Ergonomics.
2012;55(4):377-95.

[6] Long J. Raising the profile of human factors/ergonomics in
Australia: An example illustrating how opinions have been
explored within the profession. In: Lindgaard G, Moore D,
editors. The Proceedings of the 19th Triennial Congress of
the IEA, Melbourne: International Ergonomics Association;
2015. Available from: http://ergonomics.uq.edu.au/iea/
proceedings/Index files/papers/777.pdf.

[7] Chapanis A. The international ergonomics association: Its
first 30 years. Ergonomics. 1990;33(3):275-82.

[8] Karwowski W. Ergonomics and human factors: The
paradigms for science, engineering, design, technology and
management of human-compatible systems. Ergonomics.
2005;48(5):436-63.

[9] Salmon P. The horse has bolted! Why human factors and
ergonomics has to catch up with autonomous vehicles
(and other advanced forms of automation). Ergonomics.
2019;62:502-4.

[10] Hancock P. Some pitfalls in the promises of automated and
autonomous vehicles. Ergonomics. 2019;62:479-95.

[11] Waterson P. Autonomous vehicles and human fac-
tors/ergonomics - A challenge but not a threat. Ergonomics.
2019;62:509-11.

[12] Productivity Commission. Digital Disruption: What do
governments need to do? Canberra: Commonwealth
of Australia; (2016, cited 2019 March 28). Available

from: https://www.pc.gov.au/research/completed/digital-
disruption/digital-disruption-research-paper.pdf.

[13] Robertson G. Terms of reference for an inquiry into
technological change, disruption and the future of work
(2019, cited 2019 March 28) Available from: https://www.
productivity.govt.nz/sites/default/files/Terms%20of%20ref
erence Technology%20disruption%20and%20the%20futu
re%20of%20work.pdf.

[14] Thatcher A, Waterson P, Todd A, Moray N. State of
Science: Ergonomics and global issues. Ergonomics.
2018;61(2):197-213.

[15] Australian Information Industry Association. The impact
of technological and other change on the future of work
and workers in Australia. AIIA Response to the Senate
Select Committee Inquiry (2018, cited 2019 March 28).
Available from: https://www.aiia.com.au/ data/assets/
pdf file/0004/83668/AIIA-response-Senate-Committee-
Future-of-Work-Jan-2018.pdf.

[16] Gruen D. Technological Change and the Future of
Work (2017, cited 2019 March 28). Available from:
https://www.pmc.gov.au/news-centre/domestic-policy/tech
nological-change-and-future-work.

[17] Kuorinka I. Ergonomics in the future: The next leg.
Ergonomics. 1990;33(3):283-5.

[18] Pikaar R, White T. Marketing ergonomics: Profile of an
interdisciplinary field. Ergonomics. 1990;33(3):245-50.

[19] Caple D. The IEA contribution to the transition of
Ergonomics from research to practice. Appl Ergon. 2010;41:
731-7.

[20] Vink N. Marketing ergonomics: Removing value rigidity.
Ergonomics. 1990;33(3):257-60.

[21] Simpson G. Costs and benefits in occupational ergonomics.
Ergonomics. 1990;33(3):261-8.

[22] Catterall B, Galer M. Marketing ergonomics - what are we
selling and to whom? Ergonomics. 1990;33(3):301-8.

[23] Howie A, Macdonald W, Ferguson D. The Ergonomics Soci-
ety of Australia 1964-1988. Ergonomics. 1988;31(5):751-
60.

[24] Koch L, Cook B, Tankersley M, Rumrill P. Utilizing research
in professional practice. Work. 2006;26:327-31.

[25] Chung A, Williamson A. Theory versus practice in the
human factors and ergonomics discipline: Trends in journal
publications from 1960 to 2010. Appl Ergon. 2018;66:41-
51.

[26] Wilson J. Recurring issues in the IEA, the discipline
and the profession of ergonomics/human factors. Work.
2012;41:5041-4.

[27] Legg S, Stedmon A. Fragility of tertiary ergonomics/human
factors programs. In: Bagnara S, Tartaglia R, Albolino
S, Alexander T, Fujita Y, editors. Proceedings of the
20th Congress of the International Ergonomics Association
(IEA 2018). IV: Organizational Design and Manage-
ment (ODAM), Professional Affairs, Forensic. Switzerland:
Springer Nature Switzerland AG; 2019, pp. 186-91.

[28] Stedmon A, Grant R, Harris D, Legg S, Scott S, Richards
D, et al. Taking to the Skies: Developing a Dedicated
MSc Course in Aviation Human Factors. In: Bagnara S,
Tartaglia R, Albolino S, Alexander T, Fujita Y, editors.
Proceedings of the 20th Congress of the International
Ergonomics Association (IEA 2018). IV: Organizational
Design and Management (ODAM), Professional Affairs,
Forensic. Switzerland: Springer Nature Switzerland AG;
2019, pp. 57-61.

[29] International Ergonomics Association (IEA) Professional
Standards and Education Committee. Criteria for IEA

https://www.iea.cc/about/council.html
http://ergonomics.uq.edu.au/iea/proceedings/Index_files/papers/777.pdf
http://ergonomics.uq.edu.au/iea/proceedings/Index_files/papers/777.pdf
https://www.pc.gov.au/research/completed/digital-disruption/digital-disruption-research-paper.pdf
https://www.productivity.govt.nz/sites/default/files/Terms%20of%20reference_Technology%20disruption%20and%20the%20future%20of%20work.pdf
https://www.productivity.govt.nz/sites/default/files/Terms%20of%20reference_Technology%20disruption%20and%20the%20future%20of%20work.pdf
https://www.productivity.govt.nz/sites/default/files/Terms%20of%20reference_Technology%20disruption%20and%20the%20future%20of%20work.pdf
https://www.aiia.com.au/_data/assets/pdf_file/0004/83668/AIIA-response-Senate-Committee-Future-of-Work-Jan-2018.pdf
https://www.aiia.com.au/_data/assets/pdf_file/0004/83668/AIIA-response-Senate-Committee-Future-of-Work-Jan-2018.pdf
https://www.pmc.gov.au/news-centre/domestic-policy/technological-change-and-future-work
https://www.pmc.gov.au/news-centre/domestic-policy/technological-change-and-future-work


868 J. Long et al. / Ergonomics in the Future World

endorsement of certifying bodies, Version 5 (2016, cited
2019 May 26) Available from: https://iea.cc/project/7
Criteria%20for%20IEA%20endorsement%20of%20certifi
cation%20bodies.pdf.

[30] Provan D, Pryor P. The emergence of the occupational health
and safety profession in Australia. Saf Sci. 2019;117(428-
436).

[31] HASANZ Health & Safety Association New Zealand.
Who we are (2019, cited 2018 May 26) Available from:
https://www.hasanz.org.nz/page/Who we are/.

[32] Bullock M. Harmonizing professional standards in
ergonomics while recognizing diversity. Ergonomics. 1995;
38(8):1558-70.

[33] Seva R. Integrating creativity and human factors in the
design of engineering curriculums. In: Bagnara S, Tartaglia
R, Albolino S, Alexander T, Fujita Y, editors. Proceedings

of the 20th Congress of the International Ergonomics Asso-
ciation (IEA 2018). VII: Ergonomics in Design, Design for
All, Activity Theories for Work Analysis and Design, Affec-
tive Design. Switzerland: Springer Nature Switzerland AG;
2019, pp. 649-52.

[34] Kiely P, Slater J. Optometry Australia entry-level com-
petency standards for optometry 2014. Clin Exp Optom.
2015;98(1):65-89.

[35] Long J. Forging partnerships between optometrists and
ergonomists to improve visual comfort and productivity in
the workplace. Work. 2014;47(3):365-70.

[36] Human Factors and Ergonomics Society of Australia.
Sedentary behaviour: HFESA position on prolonged unbro-
ken sitting time (2015, cited 2019 may 26). Available from:
https://www.ergonomics.org.au/documents/item/184.

https://iea.cc/project/7_Criteria%20for%20IEA%20endorsement%20of%20certification%20bodies.pdf
https://iea.cc/project/7_Criteria%20for%20IEA%20endorsement%20of%20certification%20bodies.pdf
https://iea.cc/project/7_Criteria%20for%20IEA%20endorsement%20of%20certification%20bodies.pdf
https://www.hasanz.org.nz/page/Who_we_are/
https://www.ergonomics.org.au/documents/item/184

