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Executive Summary 

Both	distance	and	low	population	density	have	contributed	to	the	unequal	distribution	of	public	

infrastructure	across	Australia.	Women	living	outside	of	metropolitan	areas	are	more	likely	to	be	

adversely	impacted	by	limited	access	to	healthcare,	education	and	enterprise.	Emerging	

technologies	are	providing	powerful	opportunities	to	help	bridge	this	divide,	with	Mixed	Reality	

(MR)	applications	enabling	new	forms	of	virtual	(VR)	and	augmented	(AR)	communication.	Drawing	

on	domestic	and	international	case	studies,	this	paper	considers	the	value	and	implementation	of	

piloting	a	Mixed	Reality	lab	in	regional	Australia.		

Context 

As	a	vast	continent	with	one	of	the	lowest	population	densities	in	the	world,	Australia	is	faced	with	

considerable	infrastructure	challenges,	and	inequality	can	be	mapped	geographically.	Australian	

women	living	in	rural	and	regional	areas,	who	comprise	one	third	of	Australia’s	female	population	

(NRHA,	2018),	suffer	higher	mortality,	morbidity	and	hospitalisation	rates	(Australian	Women’s	

Health	Network,	2019).	As	a	collective,	these	women	will	achieve	a	comparably	lower	number	of	

educational	milestones	(Mitchell	Institute,	2015)	and	be	more	likely	to	do	unpaid	work	in	the	family	

business,	due	to	restricted	opportunities	to	receive	further	qualifications	or	access	paid	work	(Vines,	

2011).	Women	in	these	areas	share	a	greater	likelihood	of	experiencing	depression	and	drinking	in	

harmful	quantities	(Vines,	2011),	and	are	at	a	greater	risk	of	becoming	victims	of	domestic	violence	

(Institute	of	Family	Studies,	2015;	White	Ribbon	Australia,	2019).	With	these	markers	of	geographic	

inequality	spanning	almost	every	aspect	of	women’s	lives,	holistic	and	scalable	solutions	are	

required.		

Technology	has	played	an	essential	role	in	overcoming	the	tyranny	of	distance	and	the	associated	

barriers	it	creates	for	conventional	methods	of	delivering	health	services	(Eikelboom,	2012,	p.	67).	

Various	forms	of	video	conferencing	software	are	being	used	across	Australia	as	part	of	broader	

telehealth	efforts	to	redress	the	challenges	associated	with	the	recruitment	and	retention	of	

healthcare	providers	(HCP)	in	rural	locations	(Moehr,	Schaafsma,	Anglin,	Pantazi,	Grimm	and	Anglin,	

2006,	p.	755-763).	The	use	of	video	to	enable	distance	consultations	has	improved	patient	access	to	

primary	and	specialised	health	services,	enhanced	continuity	of	care	and	availability	of	patient	

information,	and	facilitated	a	larger	number	of	patient	consultations	with	health	care	specialists,	

while	simultaneously	decreasing	the	rates	of	hospitalisation	(Schulz,	2014,	982	&	984;	Australian	

Health	Review,	2009,	p.	276-281;	Wang,	Parsons,	Stone-McLean,	Rogers,	Boyd,	Hoover	and	Smith,	

2017;	Robbins,	2018).	Improvements	in	telecommunications	also	translate	across	distance	

education,	another	public	service	that	relies	heavily	on	video	conferencing	software	for	the	tuition	
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of	students,	as	well	as	the	professional	development	of	teachers.	With	a	number	of	initiatives	

operating	in	different	Australian	states	and	territories,	including	The	School	of	Isolated	and	Distance	

Education	and	School	of	the	Air,	remote	education	continues	to	grow. 

Emerging Technologies  

Emerging	technologies	provide	policymakers	with	new	opportunities	to	bridge	these	gaps.	Whether	

through	telemedicine,	distance	education	and	training,	digital	government	services,	entertainment	

and	tourism,	or	more	democratised	media	creation	and	consumption,	many	of	Australia’s	biggest	

physical	and	social	barriers	can	be	eroded	with	the	right	societal	and	digital	infrastructure.	

One	such	technology,	‘Mixed	Reality’	(MR),	and	its	incorporation	of	Augmented	(AR)	and	Virtual	(VR)	

Reality,	is	providing	a	new	form	of	telepresencing	enabling	rich	immersion,	3D	captures	of	the	

human	body,	and	the	ability	to	augment	almost	any	object	or	location.	Within	the	global	MR	market	

of	US$27	billion	(Statista,	2018),	the	Asia	Pacific	region	exhibits	the	highest	compound	annual	

growth	rate	(Allied	Market	Research,	2018),	and	a	surge	in	adoption	by	the	private	sector	

demonstrates	an	increasingly	significant	opportunity	for	the	Australian	government	to	more	actively	

consider	what	this	new	technology	can	do	for	women,	particularly	those	living	away	from	city	

centres.		

Although	there	were	171	million	active	VR	users	and	200	million	AR	users	in	2018	(Statista,	2018),	

for	those	who	have	never	used	the	technology	it	can	be	difficult	to	imagine.	VR	is	experienced	using	

a	collection	of	hardware,	most	commonly	a	headset	and	hand	controllers,	to	immerse	the	user	in	a	

simulated	3D	environment.	Alternatively,	AR	overlays	digital	media	onto	a	physical	environment,	

using	real	world	markers	that	trigger	animations	on	a	2D	screen.	MR	provides	the	user	with	an	

opportunity	to	experience	both	of	these	technologies	in	a	blended	way.		

With	the	impending	introduction	of	5G	in	Australia	promising	record	wireless	internet	speeds	and	

greater	streaming	capabilities,	there	has	never	been	a	more	important	time	for	both	Federal	and	

State	and	Territory	governments	to	prepare	for	the	future.	It	will	be	critical	for	policymakers	to	think	

strategically	about	how	they	can	harness	the	opportunities	enabled	by	5G,	to	forge	greater	

connectivity	and	equality	within	their	regions.	In	doing	this,	they	must	also	consider	how	inequality	

could	be	accelerated	if	the	free	market	alone	decides	who	and	how	people	engage	with	this	

emerging	technology.		
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Policy Recommendation  

The	following	recommendation,	for	implementation	by	the	Australian	Government,	is	proposed	to	

improve	the	delivery	of	critical	public	services	for	women	living	outside	of	metropolitan	areas,	by	

enhancing	their	overall	access	to	public	services	and	resources:	

1. Establish	Mixed	Reality	(AR/VR)	Media	labs	in	regional	public	service	institutions	across	

Australia.	

 

Policy Recommendation One: Establish Mixed Reality (AR/VR) Media labs in 

regional public service institutions across Australia 

The	benefits	of	new	technologies	for	public	services	remain	largely	obscured	by	the	fact	that	until	

they	have	been	efficiently	integrated	within	pre-existing	public	programs	and	infrastructure,	their	

scale	and	potential	is	capped	at	the	types	of	use-cases	emerging	from	the	private	sector	and	

consumer	driven	entertainment	industries.	MR	technology	could	be	further	leveraged	by	the	

Australian	Government	to	enhance	pre-existing	technologies	for	the	delivery	of	public	services.	

There	are	a	number	of	case	study	examples,	both	locally	and	internationally,	where	MR	labs	are	

successfully	expanding	community	resources.		

United States Case Study 

In	the	United	States	(US),	VARLibraries,	together	with	The	California	Virtual	Reality	Experience,	is	

one	of	the	first	State-wide	initiatives	to	install	VR	systems	in	over	half	of	the	public	library	

jurisdictions	in	underserved	communities.	The	project	was	enabled	through	partnerships	with	

technology	and	content	providers,	the	California	State	Library	and	CALIFA,	a	non-government	

organisation.	After	securing	grants	totalling	$394,400	USD	(Califa	Group	2016/17	Report),	a	new	

team	of	industry	leaders	familiar	with	transformational	technology	change	were	assembled	to	

manage	the	VARLibraries	project	and	forge	partnerships	with	hardware	and	content	providers.	A	

sponsorship	from	both	Vive	and	Oculous,	two	of	the	biggest	VR	companies	in	the	United	States,	was	

secured	for	one	hundred	participating	libraries,	which	were	then	equipped	with	computers	capable	

of	running	VR	software	as	well	as	Vive	and	Oculous	sponsored	VR	headsets.		

The	success	of	the	program	has	largely	hinged	on	sponsored	partnerships	to	ensure	the	provision	of	

free	access	to	content,	as	well	as	hardware.	The	implementation	and	maintenance	of	the	program	

has	been	delivered	through	online	training	and	support	via	web	services	built	to	provide	ongoing	

information	and	resources.	This	includes	a	weekly	series	of	webinars	available	for	participating	
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libraries	to	ask	questions	and	allow	for	media	focused	discussions	that	help	library	teams	to	identify	

and	feel	confident	utilising	appropriate	applications	like	Google	Earth	and	Within.  

Australian Case Study 

Another	example	of	how	MR	technology	is	already	changing	the	delivery	of	education	in	Australia,	is	

the	Immersive	Learning	Laboratory	(ImmLL)	at	the	University	of	Sydney,	in	New	South	Wales.	The	

largest	of	its	kind	in	the	country,	the	ImmLL	has	taught	2,352	students	since	2017	and	is	home	to	26	

Oculus	Rift	stations,	a	collection	of	HTC	Vives,	and	a	range	of	video	capture	hardware.	The	ImmLL	is	

maintained	by	one	full-time	lab	manager,	who	is	responsible	for	locating	and	developing	appropriate	

content	and	providing	training	for	the	broader	community	of	academics,	to	enable	them	to	lead	

their	own	educational	classes.	The	university	is	also	utilising	a	number	of	virtual	applications	that	

support	multi-user	interaction	for	collaborative	group	work.	The	lmmLL	was	set	up	with	AUD$200-

$250,000	funding	from	the	university’s	Strategic	Education	Grant	and	other	internal	Faculty	funding.	

The	University’s	internet	infrastructure	provides	fast	download	speeds	of	800+	MBT/S	and	can	

facilitate	high-definition	and	retinal	virtual	experiences.		

Drawing	insights	from	what	has	already	been	delivered	in	California	and	at	the	University	of	Sydney,	

a	number	of	core	strategies	can	be	identified	for	locating,	establishing,	managing	and	scaling	MR	

labs	in	regional	Australia.	A	series	of	sub-recommendations	are	outlined	below	to	describe	these	

requirements	and	catalogue	a	roadmap	for	implementation.			

1.1	Establish	strategic	partnerships	to	leverage	private	sector	resources	and	industry	expertise		

The	proposed	MR	labs	would	benefit	greatly	from	strategic	relationships	with	telecommunications	

operators.	Any	planned	implementation	of	the	digital	services	supported	by	the	required	

wireless/broadband	or	5G	infrastructure	could	be	rolled	out	as	managed	services,	provided	by	the	

telecommunications	operator	or	Tier-1/Tier-2	telco	service	providers	and	supported	by	a	SD-WAN	

(software-defined	networking	in	a	wide	area	network)	infrastructure.	This	would	minimise	the	risks	

associated	with	the	infrastructure	and	assist	in	the	overall	delivery	of	consistent	and	sustainable	

services	across	the	community.		

As	was	the	case	for	VARLibraries	in	California,	there	are	also	many	opportunities	to	work	

collaboratively	with	the	private	sector,	particularly	large	international	AR/VR	hardware	providers	

who	can	help	fund	the	provision	of	new	technologies	in	underserved	communities.	A	central	body	or	

strategy	could	be	developed	to	initiate	this	engagement,	either	at	a	Federal	level	or	via	a	

government-funded	NGO,	as	was	the	case	in	California	where	the	VARLibraries	Association	was	

established	to	leverage	the	expert	knowledge	and	network	of	industry	leaders.	The	Australian	
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Government	could	also	look	to	other	international	examples,	such	as	China,	where	the	Ministry	of	

Industry	and	Information	Technology	(MIIT),	in	partnership	with	over	170	private	companies	and	

research	institutions,	established	the	Industry	of	Virtual	Reality	Alliance	(IVRA)	to	grow	the	

ecosystem	(Shin,	2017	and	HTC	Vive,	2016).		

1.2	Trial	an	initial	pilot	project	at	Dubbo	Hospital	in	NSW	

There	are	many	government	facilities	and	public	institutions	across	Australia	with	pre-existing	

internet	infrastructure	and	access	to	optic	fibre	that	provide	viable	locations	for	housing	a	MR	Lab.	

Public	facilities	that	already	offer	community	services	will	generally	be	known	to	local	women,	who	

may	feel	more	comfortable	visiting	and	using	them.	Dubbo	Hospital,	for	example,	houses	on-site	

internet	infrastructure	capable	of	running	upload	and	download	speeds	that	exceed	100Mbps.	

Dubbo	Hospital	is	the	major	rural	referral	centre	and	acute	care	hospital	in	the	central	west	NSW	

region,	servicing	about	15%	of	NSW	and	a	population	of	approximately	160,000.	The	hospital	is	

currently	completing	a	$150	million	redevelopment	project	that	will	provide	new,	state-of-the-art	

facilities	to	improve	both	patient	care	and	learning	opportunities	for	medical	students.	Immersive	

technology	could	be	used	to	enhance	the	outcomes	of	these	upgrades	and	provide	the	additional	

infrastructure	needed	to	redress	underserved	communities	in	the	area.		

Additionally,	Dubbo	is	already	home	to	The	University	of	Sydney’s	School	of	Rural	Health,	an	off-

campus	program	that	provides	students	with	work	experience	and	research	opportunities	in	

regional	locations.	The	University’s	School	of	Medicine	and	Health	has	already	integrated	MR	

technology	into	its	teaching	curriculum	and	the	expertise	of	staff	working	with	the	ImmLL,	along	

with	pre-existing	educational	programs	and	workshops,	could	be	leveraged	to	manage	off-campus	

programs	in	partnership	with	the	hospital	and	other	public	services	at	this	location.	

1.3	Fund	the	initial	pilot	and	scalability	options	

The	Australian	government	recognises	the	need	to	support	technology	and	innovation,	and	to	invest	

in	Science,	Technology,	Engineering	and	Maths	(STEM)	to	remain	competitive	on	a	global	scale.	In	

order	to	see	results	in	this	space,	the	government	has	committed	to	expanding	digital	capability,	

developing	modern	infrastructure,	and	providing	accountability.	This	outward	commitment	to	

achieving	greater	access	and	use	of	technology	provides	a	platform	for	discussions	on	how	an	MR	

lab	could	be	used	to	deliver	on	all	three	of	these	objectives.	The	NSW	government	in	particular	has	

“intensified	its	focus	on	service	delivery	through	the	creation	of	a	dedicated	portfolio	that	joins	the	

state’s	customer	service	and	IT	functions”	(Hendry,	2019).		
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For	the	implementation	of	an	initial	pilot	project	in	NSW,	the	Dubbo	Hospital	MR	Lab	should	be	

delivered	by	the	NSW	Minister	for	Customer	Services.	As	the	Minister	in	charge	of	the	State’s	IT	and	

digital	government	remit,	this	portfolio	should	initiate	co-funding	through	a	collaboration	with	the	

Minister	for	Women,	Mental	Health	and	Regional	Youth,	and	Minister	for	Health	and	Medical	

Research.	The	NSW	government’s	Digital	Restart	Fund	will	distribute	$100	million	dollars	over	the	

next	two	years	to	fund	a	whole-of-government	digital	transformation	effort.	While	details	on	how	

the	fund	operates	and	the	breakdown	of	the	strategy	that	underpins	it	are	not	yet	available,	it	can	

be	assumed	that	the	new	fund	will	pursue	key	goals	for	digital	enhancement	and	equality.	The	MR	

Lab	pilot	at	Dubbo	Hospital	should	form	part	of	the	remit	to	ensure	greater	access	to	digital	

platforms	in	regional	NSW.	

While	a	significant	portion	of	the	headset	content	could	be	donated	through	strategic	partners,	

funded	content	creation	should	also	be	considered	for	more	specific	digital	solutions	that	best	

service	the	needs	of	women	in	regional	and	rural	areas.	As	well	as	critically	evaluating	content	

selection	through	user-feedback	and	community	engagement,	local	female	content	creators,	or	

projects	that	directly	involve	women	living	in	rural,	regional,	or	remote	areas,	should	be	encouraged	

and	supported.	Funding	grants	for	these	projects	could	come	from	Create	NSW	and	its	investment	in	

screen	content,	or	the	Regional	Investment	Attraction	Package	provided	by	Jobs	for	NSW	as	part	of	

the	$2.1	million	investment	to	establish	a	Local	Innovation	Network.		

Strong	alignment	with	a	number	of	stakeholders,	including	other	research-based	projects,	will	help	

meet	the	objectives	of	a	range	of	different	pre-existing	government	funding	bodies,	such	as	the	

National	Medical	Research	Future	Fund	and	the	NSW	Medical	Devices	Fund,	used	for	supporting	

innovation	in	hospitals.	Utilising	a	pre-existing	hospital	space	that	can	be	co-managed	by	researchers	

seeking	to	integrate	the	MR	lab	into	their	work	will	help	to	reduce	the	other	core	expenses.		More	

extensive	budgeting	would	need	to	be	completed	to	ensure	the	longevity	of	the	project,	however,	

an	initial	pilot	project	could	be	set	up	with	the	following	top	line	budget:		

	

Table	1:	Costs	associated	with	the	delivery	of	a	MR	Lab	Pilot	in	NSW	

Requirements:		 Costs	

(AUD):		

Potential	Partnerships	for	Supplementary	Funding:	

6	x	AR/VR	Headsets		

	

$2,200	 Sponsorship	from	AR/VR	commercial	hardware	

providers	such	as	Oculus	or	HTC	Vive		

2	X	High	performance	 $5,000	 -	
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computers		

Innovation	lab	setup	/	design		 $10,000	 Pre-existing	infrastructure	including	hospitals,	libraries	

and	community	centres		

and	/	or		

Partnership	with	established	educational	institutions	

such	as	the	School	of	Rural	Health,	which	is	itself	

housed	on	Dubbo	Hospital	grounds	

Educational	resources	/	digital	

content	creation	

$10,000	 Sponsorship	from	AR/VR	commercial	hardware	

providers	such	as	Oculus	or	HTC	Vive		

and	/	or		

Partnership	with	the	University	of	Sydney	ImmLL		

Innovation	/	creative	lab	

community	manager	(12	

months	part-time)	

$36,000	 Community	programs	and	workshops	could	be	

managed	and	hosted	in	partnership	with	pre-existing	

institutions	such	as	the	various	medical	units	at	the	

hospital	or	students	and	academic	researchers	from	the	

University	of	Sydney	who	are	already	involved	with	

educational	service	delivery	via	the	ImmLL.		

Website	UX/UI	design	 $10,000	 -	

	

1.4	Evaluation	of	pilot	program	

The	pilot	program	could	be	established	with	a	twelve-month	trial	period,	including	a	three-month	

initial	setup	phase	and	a	nine-month	operating	period,	after	which	it	should	be	subject	to	review.	

Community	groups,	academic,	government	and	medical	organisations	for	whom	the	lab	is	made	

available	should	be	required	to	participate	in	reporting,	which	enables	data	collection	on	the	lab’s	

uses,	the	number	of	participants	in	community	programs,	the	user	experience	and	the	financial	

value	add	provided	by	the	technology,	quantified	on	the	basis	of	new	or	replaced	public	services.	

Positive	results	from	an	initial	pilot	in	NSW	would	encourage	the	uptake	of	MR	technology	in	other	

hospitals	and	public	service	institutions	across	Australia.	MR	technology	should	become	an	

integrated	part	of	pre-existing	services,	as	well	as	provide	additional	and	new	use	cases	for	

enhancing	the	lives	of	Australian	women.	

Limitations  

The	most	significant	challenge	restricting	the	use	of	MR	technology	is	connectivity.	The	2016	

Australian	Digital	Inclusion	Index	found	that	almost	3	million	Australians	were	still	not	online.	Thus,	

in	many	areas	of	Australia,	women	simply	cannot	access	the	internet,	let	alone	engage	with	
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emerging	technologies	like	MR.	For	VR	resolution	similar	to	that	produced	by	a	high-definition	

television,	it	requires	a	data	transfer	rate	of	roughly	80-100	megabits	per	second	(Mbps),	and	several	

gigabytes	is	needed	for	very	high-quality	VR,	like	retinal	360-degrees	video	experiences.	The	NBN	

satellites	that	service	rural	NSW	only	provide	‘up	to’	25	Mbps,	often	averaging	much	lower	speeds	

(Regional	Communications	Review,	2018).	NBN	Co	Chief	Executive	Bill	Morrow	stated	in	February	of	

2018	that	“only	about	25	percent	of	premises	connected	to	the	NBN	using	Fibre	to	the	Node	will	be	

able	to	receive	100/40	Mbps	or	higher”	(Gregory,	2018)	and	fixed	wireless	customers	‘in	the	bush’	

will	pay	more	for	a	50Mbps	connection	than	those	located	in	cities.	While	connectivity	and	poor	

internet	infrastructure	is	a	sizeable	impediment	that	will	continue	to	hamper	the	likelihood	of	

women	adopting	more	technology	in	their	homes,	it	is	precisely	because	of	these	challenges	that	the	

Australian	government	should	seek	to	make	technology	more	readily	available	through	existing	

public	services.	

It	has	not	been	within	the	scope	of	this	paper	to	discuss	the	many	other	barriers	either	preventing	or	

deterring	women	from	productive	relationships	with	new	technologies,	be	they	cyber	violence,	

social	conditioning,	economic	inequality	or	poor	digital	literacy.		

Conclusion 

As	Australia	stands	at	the	cusp	of	the	next	digital	revolution	and	marvels	at	the	pace	with	which	

technological	innovation	continues	to	accelerate,	so	too	must	it	consider	the	role	that	its	

government	can	and	should	play	in	ensuring	that	the	benefits	of	technology	are	distributed	

equitably	across	Australia.	Conservative	institutions	like	governments	are	rarely	equipped	to	move	

quickly	enough	to	match	the	pace	of	technology,	and	yet,	this	paper	demonstrates	how	with	some	

foresight	and	strategic	planning	the	Australian	government	can	leverage	pre-existing	infrastructure,	

knowledge	and	partnerships	with	private	and	NGO	sectors	to	become	early	adopters	of	MR	

technology.	Providing	women	in	regional	communities	with	better	access	to	public	services	and	

sustainable	infrastructure	via	an	MR	Lab	would	not	be	awarding	them	anything	more	than	that	

which	the	Australian	government	has	already	committed	to	providing.		
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