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Meeting the Challenges of a

Digital Economy
Digital Workplaces in Outer Regional, Remote and
Very Remote areas of Australia: experiences from the NT.

“Our Satellite service is well below a standard where we can use cloud services. We are expected to

move to digital record keeping, yet our internet connection means this is borderline impossible due
to slow speeds.”

– Very remote user, Tiwi Islands

“Virtual based admin reduces costs by 50%”
- Remote user, Wagait Beach
“[We are] starting to use Skype more often when interviewing.”
– Remote user, Alice Springs

“ALL of our application needs are in the Cloud.”
– Outer regional user, Nightcliff

“Video Conferencing is too expensive.”
– Remote user, Katherine

“Staff need ongoing training to use technology.”
– Remote user, Alice Springs

“We are innovative and open to new ideas and creative ways that
include other organisations, partnerships and collaborations.”
– Very Remote user, Ali Curung

“We are a location based, site specific experience with limited opportunities to increase
technological assistance in daily operations.”
– Remote user, Alice Springs

This report was produced by RDA NT and does not necessarily represent the views of the Australian
Government or the Northern Territory Government, including their officers, employees or agents.
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Introduction
“In one sense, the Internet is like the discovery of the printing press, only it's very different.
The printing press gave us access to recorded knowledge. The Internet gives us access, not
just to knowledge, but to the intelligence contained in people's crania, access to the
intelligence of people on a global basis.” – Don Tapscott
Just as the printing press changed European economic geography, the Internet is re-shaping
economies and industries around the world. This transformation process cannot be avoided, nor
delayed. By the 16th Century European cities who had established printing presses in the previous
century, grew 60% faster than otherwise similar cities.1 In 2011 it was estimated that digitisation
contributed US$193B to the global economic output and created six million jobs around the world.2
In 2010 in Australia the Internet directly contributed $50B to the economy, or 3.6% of the Gross
Domestic Product (GDP), equal to the Australian retail sector or iron ore exports at that time.3 In
March 2015, Deloitte revised their value of Australia’s digital economy upwards to $79B and 5.1% of
GDP.4
For businesses, the benefits of participating in a digital economy include improved productivity and
performance; access to new markets; providing new or improved goods and services; increasing the
value add for existing goods and services; new organisational structures; greater integration with
supply chains; and monitoring and responding to the activities of competitors.5 Other benefits may
include reducing transaction costs and greater collaboration amongst people in different locations.6
The impetus to be digitally connected is also driven by assumptions and expectations of consumers.
However, the benefits of the Internet are not limited to the business sector. Governments also use
the Internet to deliver services, which reduces costs, (potentially) increases customer satisfaction
and encourages innovation.7 Education and health in particular have been identified as two areas in
which the Internet can provide significant benefits, particularly regarding service delivery in regional
and remote areas.8 Not-for-profit (NFP) organisations identify benefits such as the ability to expand
their pool of supporters and access to more innovative fund raising models.9
Despite these well-documented potential benefits of Information and Communication Technology
(ICT) adoption and usage, research in Australia and overseas indicates that there are still significant
barriers to digital transformation. Such barriers include negative attitudes towards the Internet,
internal organisational issues, poor digital literacy and perception of risks associated with change.10
Technological issues (infrastructure), lack of access to trusted IT advice and support, costs
(affordability) and lack of time have also been identified as barriers to high levels of Internet use.11
In the same year that the (former) Department of Broadband and Communications (DBC) wrote of
its high expectations for Australian digital participation, the Commonwealth Scientific and Industrial
Research Organisation (CSIRO) noted that in contrast to households, Australian businesses did not
appear to be embracing the Internet12. The World Economic Forum also noted that Australia lagged
behind many other developed countries in terms of “networked readiness” measured in terms of
political and regulatory environment; government and business innovation; infrastructure and digital
context; affordability; skills; individual, business and government usage; economic impact; and social
5

impact.13 The World Economic Forum highlighted the relationship between investing in ICT, skills
development and innovation, and economic success. They suggested that failure to invest
sufficiently in ICT would result in Australia being left on the wrong side of the readiness threshold.14
In 2014, Australia fell further behind in the global rankings for average and peak connection speeds,
high broadband connectivity (>10mbps) and 4K video (Ultra HD) readiness.15 Falls in Australia’s
global rankings were attributed to affordability as well as the Government’s decision to switch the
National Broadband Network (NBN) from fibre-to-the-premises to a mixed fibre/copper network.
Nonetheless, embedded in an increasing number of Australian government policies is the
assumption that we are all digital-ready. The Australian Government’s ‘Digital Transformation
Agenda’ specifies that all non-corporate Commonwealth agencies with high volume transaction
services (50,000+ transactions p.a.) and digital information services must prepare a Digital
Transformation Plan to guide the shift of these services to an online environment.16 Likewise,
implicit in the Government’s proposal to develop Northern Australia 17 is an assumption that
telecommunications will enable future growth and participation in a global digital economy.i In 2013
the DBC wrote that:
“By 2020, Australia will rank in the top five OECD countries in terms of the proportion of
businesses and NFPs using online opportunities to drive productivity improvements, expand
their customer bases and enable jobs growth.”18
While the Commonwealth and some state and local governments have developed digital
strategies,19 to date there is no specific digital strategy for the Northern Territory (NT) available in
the public arena. In order to develop the appropriate strategies, policies and programs to maximise
the opportunities of a digital economy, a clear understanding of the digital capacity and capability of
organisations throughout the Territory is essential.
Whilst some nationwide studies of Internet adoption and usage have included the NT, these have
not produced longitudinal and spatial trends nor facilitated an in-depth consideration of drivers and
barriers specific to the NT. Additionally, such studies have primarily focused on the business sector
in metropolitan areas. Given that the vast majority of the NT consists of Remote and Very Remote
areas, these studies are limited in their applicability. As a result there are significant gaps in our
knowledge and understanding of digital capacity and capability in the NT. The Digital Workplace
Assessment Tool (DWAT) Survey aims to address this knowledge gap.

Report structure

The DWAT Survey is unique in its focus on ICT and Internet use in workplaces in Outer Regional,
Remote and Very Remote areas of the NT. In this report, Survey findings are presented in the
context of government policy and research from Australia and overseas, as well as the geographic
realities, connectivity issues, and social and economic profiles unique to each area. The report
provides new perspectives and insights into Internet use in areas of the NT beyond Darwin. It has the
potential to inform policy and assist in increasing participation in the global digital economy for
these often disadvantaged communities.
i

Implicit because the word “digital” does not appear anywhere in the Commonwealth of Australia 2015, Our North, Our
Future: White Paper on Developing Northern Australia. Nor does it appear in the NT Government’s Northern Territory
Economic Development Strategy.
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The DWAT Survey Report is structured in three parts as follows:
Part 1 (Chapters 1 – 3) describes the setting for the study at both the local and national levels.
Chapter 1 briefly describes the key geographic and socio-economic features of the NT. It also
defines the Remoteness categories used in this survey and the geographic, Internet connectivity,
social and economic characteristics of each area. Chapter 2 discusses the concept of digital
transformation and adaptive strategies in general. It also provides a background for understanding
the drivers and barriers to participation in the digital economy by Territory organisations, including
the Federal and NT Government policy environments. Chapter 3 considers the extent to which
Australian small businesses and NFPs have already adapted to a digital environment. It includes
statistical information about Internet use, connectivity and ICT management based on a review of
research conducted in Australia over the last five years. It also includes a discussion of barriers and
drivers for greater ICT use.
Part 2 (Chapters 4 – 9) describes the DWAT survey and results. Chapter 4 provides an introduction to
the DWAT Survey and participant profile. Chapter 5 builds on this profile with the type and nature of
connectivity available to organisations (government, business and NFP/community) in Outer
Regional, Remote and Very Remote areas of the Territory. Chapter 6 explores Internet usage data,
cost reduction strategies and online business innovation, providing new insight into the digital
capacity and capability of organisations. Chapter 7 provides insight into the internal ability of
organisations to manage the digital aspects of their businesses, including having policies and
procedures in place for staff working online, compliance with legislation and data standards, and
cyber-security.
Chapter 8 examines the level of strategic engagement by business in the digital economy, including
identifying new markets, services and products and actively developing new services online. Chapter
9 investigates the extent to which attitudes, cost, potential for teleworking, digital literacy and
connectivity impact on Internet use.
Part 3 (Chapters 10 – 12) summarises and discusses the results of the survey. Chapters 10 and 11
consider the DWAT data through the lens of remoteness and workplace type respectively. These
findings confirm some assumptions made about Internet use in remote areas, and challenge others.
Finally, Chapter 12 provides a discussion of the DWAT Survey findings. It suggests a new framework
for increasing participation in the digital economy for organisations across the Territory.
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Part I

“In a global economy and digitally connected world, the development and provision of affordable,
fast and reliable digital technologies is particularly important in regions where distance and access
are real challenges. New digital technologies are vital for the growth of businesses and jobs, essential
for the expansion of educational opportunities. They will enable research and development, and
provide the capacity to improve health care in regional and remote communities. The digital
revolution has the capacity to end the tyranny of distance, but only if effective investment in
communications infrastructure and digital services is made by governments, industries and
communities.”
-Joint Select Committee on Northern Australia20
8

1. NT overview
The NT comprises one-sixth of Australia’s landmass and is characterised by its relatively young
population and high proportion of people who identify as being of Indigenous descent. Beyond the
Darwin-Palmerston area, the population tends to be sparsely distributed across the landscape with
smaller concentrations of people in service centres such as Katherine, Tennant Creek, Alice Springs
and Nhulunbuy. The top half of the NT is known as the Top End. It sits in the dry tropics and is
characterised by strongly seasonal Wet and Dry periods. In contrast, the southern half of the NT lies
in the arid zone, with highly variable, patchy rainfall, long hot summers and short dry winters.
Although the NT has one of Australia’s strongest economies, activity has predominantly been driven
by large oil and gas projects, such as the Ichthys gas project (Inpex), which offset a downturn in
tourism and a lack of growth in primary industries.21 The NT economy is also characterised by a
relatively large public sector and substantial Defence presence. It was not until recently that the NT
Government re-focused economic development back on the tourism, agribusiness, international
education and training, supply and service sectors.22
Despite this substantial potential for economic prosperity, the NT continues to experience high rates
of socio-economic disadvantage, particularly outside of the major urban areas. Excluding the
Darwin-Palmerston, Alice Springs and Katherine regions, much of the NT falls into the first decile
(most disadvantaged) on the Socio-economic Indexes for Areas (SEIFA) Index of Relative SocioEconomic Disadvantage.
The type of Internet connectivity and level of coverage found across the NT is pertinent to this study.
Fixed infrastructure with connection to premises (e.g. ADSL, FTTP and FTTN) is typically used in
urban and regional centres. Remote area users are more likely to rely on fixed wireless and satellite
for broadband.23 In 2014 the Australian Infrastructure Audit found that the Territory had “the lowest
coverage of the states and territories for fixed and mobile broadband services” and that “remote
communities in the NT lack contemporary communications infrastructure.”24 More specifically, 41%
of these communities lacked access to traditional fixed-line telephone services, 91% lacked access to
digital subscriber line (DSL), and 52% lacked access to mobile networks as of June 2014. Overall,
there were 44 remote communities that did not have access to even basic fixed and mobile services
at that time.25

1.1

Definition of ‘remote’

While the word ‘remote’ is commonly used to refer to parts of the country outside of the major
service centres, this report uses the terms Outer Regional, Remote and Very Remote to refer to
specific geographic areas as defined by ABS Remoteness Structure.
The purpose of the ABS Remoteness Structure is to allow identification of areas of Australia that
share common characteristics of remoteness. As shown in Figure 1.1 most of the NT is categorised
as Very Remote under the ABS Remoteness Structure and there are no Inner regional areas or Major
capital cities. In this structure remoteness is based on ARIA+, a measure of road distance to the
nearest service centre that is categorised based on population size. Thus this remoteness measure is
independent of any socio-economic factors.26
9

Figure 1.1. Remoteness areas across Australia

Source: ABS, 2011. Australian Statistical Geography Standard: Remoteness Structure

1.2

Outer Regional NT

Outer Regional NT covers 3163.9 square kilometres and is essentially limited to the DarwinPalmerston area. Most of the Territory’s population (56.9%) resides in this area and it is the
administrative centre of the NT. Indigenous people comprise 9.2% of the NT Outer Regional
population and, based on 2011 Census data, the area is also characterised by a high degree of
multiculturalism with 27.1% of people born overseas and 14.7% speaking a language other than
English or an Australian Indigenous language at home.27 At the time of the last Census, just under
16% of dwellings did not have an Internet connection. Of those that had an Internet connection,
88.3% used broadband, 4% relied on dial-up and the remainder used “other”.28
In terms of education, 35.1% of the Outer Regional population completed Year 12 or equivalent
while 0.5% did not go to school. Private sector employment accounted for just over 36% of
employment in the NT Outer Regional area compared to 15.7% for the public sector. The NT
Government is the largest government employer and the median total personal weekly income is
$897 and median total household weekly income is $1806.29 The largest industry (by number
employed) in the Outer Regional area is Public Administration and Safety (11.3%) followed by Health
Care and Social Assistance (4.8%), Construction (4.8%), Retail Trade (4.5%) and Education and
Training (4.1%).30
10

Until recently, discussion of regional development issues was hindered by a lack of comparative data
about regional Australia. To overcome this, in mid 2013 the Regional Australia Institute developed
the Regional Competitiveness Index, which provides a framework for understanding a particular
region’s competitiveness, based on measures such as the capacity to innovate, promote
entrepreneurship, retain and attract people, and improve living standards.31 According to research
and analyses by the Regional Australia Institute, the Outer Regional area of the NT is considered
highly competitive.32

1.3

Remote NT

Areas of the NT classified as Remote under the ABS Remoteness Structure collectively cover
95,314.3 square kilometres and include the towns of Katherine, Alice Springs and surrounding
hinterlands, as well as the hinterlands of the Darwin-Palmerston Outer Regional area. Remote areas
are in relatively close proximity to service centres that provide a range of retail, health, education,
social assistance and other services not available locally.
Just over 20% of the Territory’s population resides in Remote areas. Of these, 26.7% are Indigenous,
about 15.7% of people were born overseas and 7.5% speak a language at home other than English or
an Australian Indigenous language.33 Almost 23% of dwellings in Remote areas did not have an
Internet connection in 2011. Of those that did, 87.5% used broadband, 4% relied on dial-up and the
remainder used other.34
Regarding education, 29.2% of the Remote population completed Year 12 or equivalent but the
proportion who did not attend school (1%) is double that of Outer Regional areas.35 In Remote areas
of the NT the private sector employs 33.2% of people whilst government employs just under 14%.
The NT Government is the largest government employer. Public Administration and Safety is the
largest industry (by number employed) in Remote areas (8.8%), followed by Health (6.5%), Education
(4.8%), Retail Trade (4%) and Construction (3.4%). The median total personal weekly income is $768,
less than in Outer Regional areas and the median total personal weekly income is also lower, being
$1527. 36
Based on the Regional Competitiveness Index, while Alice Springs is considered ‘competitive’,
Katherine is considered to be amongst the least competitive.37 However, comparative strengths and
weaknesses can be seen in Table 1.1, which shows the rankings by competitive theme for these two
Local Government Areas (LGAs).
Table 1.1. Rankings by competitive theme for the Alice Springs and Katherine LGAs.
Rankings are out of 563 LGAs, with 1 the highest and 563 the lowest.
Data source: [In]Sight Australia’s Regional Competiveness Index interactive tool

Theme
Foundational institutions
Technological readiness
Infrastructure and Essential services
Business sophistication
Economic fundamentals
Innovation
Human capital
Labour market efficiency
Demography
Natural Resources

Alice Springs
137
125
440
209
319
191
232
65
195
563

Katherine
280
449
491
308
305
377
459
253
251
545
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1.4

Very Remote NT

The majority of the NT, over 1.2 million square kilometres, consists of Very Remote areas including
Arnhem Land, towns such as Elliott and Booroloola, the Victoria-Daly, Roper Gulf, Barkly and Central
Desert LGAs, most of MacDonnell LGA, the Tiwi Islands, and islands along the northern coast and
Gulf of Carpentaria. These areas lack access to major service centres. The population is sparsely
distributed across pastoral stations, mining sites, Indigenous Protected Areas, other Reserves and
National Parks.
Just under 22% of the Territory’s population lives in Very Remote areas of the NT and of these,
77.6% are Indigenous. Only 3.9% of people in Very Remote areas were born overseas and only 2.3%
speak a language at home other than English or an Australian Indigenous language.38 In 2011, almost
half (49.1%) of all dwellings in Very Remote areas of the NT did not have an Internet connection. Of
those that did, 80.9% used broadband, 4.5% dial-up and the rest other.39
While 15.8% of residents completed Year 12 or equivalent, the proportion that did not go to school
(2.9%) is more than three times that of Outer Regional areas and more than double those in Remote
areas.40 In contrast to Outer Regional and Remote areas where the private sector accounts for over
30% of employment, there is only 19% private sector employment in Very Remote areas, including
the mining sector which accounts for 1.5% employment (compared to 1.1% in Outer Regional and
1.3% employment in Remote areas). Government agencies account for 10.3% employment in Very
Remote areas. Unlike Outer Regional and Remote areas where the NT Government is the largest
government employer, local government is the largest government employer, responsible for
delivering a wide range of non-core services in addition to those services traditionally provided by
this tier of government.ii Outside of the public and health sectors, Land Councils comprise one the
larger and more sustainable workplaces in Very Remote areas.
In Very Remote areas, median total personal weekly income ($297) is substantially lower than in
Remote or Outer Regional areas, as is median total household weekly income ($1350).41 As in Outer
Regional and Remote areas, Public Administration and Safety is the largest industry (by number
employed) (6.8%), followed by Education (3.8%), Other Services (3.2%), Health (2.6%) and
Agriculture, Forestry and Fishing (1.8%).42
As may be expected, Very Remote areas of the NT are among the least competitive in Australia
according to the Regional Competitiveness Index.43 Very Remote NT ranked poorly in terms of
infrastructure, essential services and technological readiness although there were variations across
LGAs (Figure 1.2). For example, while the Tiwi Islands LGA ranked highest for Infrastructure and
Essential Services it was the least “technologically ready” whereas West Arnhem ranked highest for
Technological Readiness.

ii

An important exception is planning. Local government in the NT does not give planning approvals under the NT Planning
Act.
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McDonnell
Central Desert
Barkly
LGA

Roper-Gulf

Technological Readiness

Victoria-Daly
West Daly

Infrastructure &
Essential Services

East Arnhem
West Arnhem
Tiwi
450

500

550

600

Rank
Figure 1.2. Rankings by the technological readiness and infrastructure and essential
services themes for LGAs in Very Remote NT. Rankings are out of 563 LGAs with 563
the lowest.
Data source: [In]Sight Australia’s Regional Competiveness Index interactive tool.

The combination of the harsh physical environment, geographic and socio-economic features of
Outer Regional, Remote and Very remote areas of the NT pose challenges for regional development.
The vast distances between settlements, small populations and smaller dispersed industries (apart
from mining) make it difficult to achieve economies of scale. Lack of essential services and limited,
poorly maintained infrastructure, are two key constraints for regional development.44 There is a
strong view that some of these disadvantages can be overcome by access to telecommunications,
especially the Internet and participation in knowledge/digital economies.45
The impact of the digital economy upon business and their readiness to respond varies across
industries, as well as according to business size and other factors. The next chapter examines
industry transformation as well as how the Australian Government and NT Government have
responded to the global digital agenda, and how policies and programs are impacting on the
potential for digital transformation in regional and remote areas of the NT.
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2. Digital transformation
This section considers the timing and consequences of transformation both overseas and in
Australia. It identifies factors that determine the extent to which different industries will be
transformed by the digital economy and identifies those industries most likely to be affected, with a
view to considering how Territory workplaces might be impacted. The adaptive capacity and
“readiness” of enterprises and strategies that might be required in order to maximise potential
opportunities are also identified.

2.1

Industry transformation

In this report, we have replaced the word “disruption”, used by some analysts to describe the
economic impact of ICT,46 with “transformation”. We believe that the term disruption frames
discussion in terms of problems and risks, potentially overshadowing the opportunities and benefits
of change. It is easier to encourage organisations to embrace digital “transformation”, which infers a
significant change in technology use, business model, products and/or markets.
In 2013, IBM and the National Institute of Economic and Industry Research (NIEIR) examined
transformation and what it meant for individual enterprises across seven different sectors most
likely to be impacted by a transition to a digital economy. Their research suggested that within the
next 10 years a significant gap will emerge between organisations that have proactively transformed
their businesses to a “more sophisticated customer and supply chain integration and superior
productivity”47 and those that have continued with a ‘business as usual’ approach. Businesses that
don’t transform will find it increasingly difficult to regain their market position once lost and are
likely to fail altogether. Some evidence of this has already occurred in highly exposed industries
such as music and media, as well as photographic services; witness the demise of well-known
companies such as Kodak. IBM-NIEIR predicted that by 2018 nearly all sectors would have been
substantially reshaped by the digital economy.48 Transformation processes already in progress
include:
· Heavy dependence on digital technology;
· Close connectivity with and between customers e.g. through social media;
· New demands by customers and employers e.g. online shopping, work from home;
· Organisations are becoming flatter and more agile as information flows, automation and
speed increases;
· Impact of big data gathering on decision-making; and
· Sources of competition are increasing as digital technologies facilitate participation in
national and international markets.49
In their paper Compete to Prosper: Improving Australia’s global competitiveness, McKinsey observed
that the global uptake of “disruptive” technologies combined with falling transportation costs has
resulted in the fragmentation of once traditional supply chains.50 Competition is shifting from a
particular industry or region to a particular segment of the value chain such as logistics or design. It
is flowing through to employment as file sharing and collaboration tools allow workers to be based
anywhere in the world and an increasing number of tasks are automated.51
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In 2013, an Oxford Economics international study of small-medium enterprises (SMEs)iii found that
one third of businesses generated at least 20% of their revenue internationally. The study estimated
that in three years the number of small firms that did business in six or more countries would
increase from 15% to 35%.52 For the Australian firms that participated in this study, this was
expected to increase from 6% to 30%. Additionally, 43% of Australian SMEs expected to generate
between 21% and 43% of their revenue globally in three years, a 54% growth rate expected to
surpass the global average of 36%.53
As early as 2010 a study in the UK found that the Internet has proved to be a mixed blessing for
large, established companies. While they had legacy assets and investments that were not easily
converted to digital technologies, they had the scale, capital and other resources to undertake
changes.54 In contrast, many SMEs “aggressively exploited” the Internet as a means to enable more
effective competition with larger firms.55 Transformational levers identified in the 2010 study
included geographical expansion without the need for a physical presence; improved automation
and information exchange across supply chains to increase efficiency and productivity; greater
collaboration among and between customers, suppliers and partners; increased transparency and
reduction in the ability of third parties such as middlemen and brokers to take advantage of
information asymmetries; and profitable “long tail”iv sales to small subsets of consumers.56
Although not as detailed as the IBM-NIEIR study in terms of industry-specific impact, Deloitte’s 2012
study of transformation analysed 13 factors that will affect the timing and size of “digital disruption”
across 18 industries.57 These factors included:
·
·
·
·
·
·

Extent to which goods/services are physically delivered;
Propensity of customers to use digital channels;
Importance of broadband and computing in the business operations;
Mobility, and age, of the business’s customers and workforce;
Significance of social media and cloud computing; and
Government regulations or other factors that may hamper digital innovation.58

McKinsey (2014) identified Finance, Retail, Telecommunications and Education as the sectors that
are likely to be “profoundly reshaped” by the digital economy59 and similarly, both IBM-NIEIR and
Deloitte identified the Financial Services, Telecommunications and Information Media, Retail,
Education and Health sectors as most likely to be impacted.60 IBM-NIEIR also identified Mining and
Public Administration among the sectors most likely to be impacted, but Deloitte’s analysis
suggested that Mining would be among the least impacted. Instead Deloitte also identified
Transport, Postal and Warehousing, and Professional, Scientific and Technical Services among those
industries that will potentially see the greatest transformation.61
Deloitte took their analysis a step further and considered the likely timing and magnitude of impact
among industry sectors according to a range of factors. When this approach was adopted they
found that Telecommunications and Information Media, Finance, Professional Services, Real Estate,
iii

Oxford Economics defined SMEs as firms with less than 250 employees.
Long tail (in retail and marketing) refers to the large number of products that sell in small quantities, as contrasted with
the small number of best-selling products.

iv
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Retail Trade, and Arts and Recreation were the industries that will experience the largest magnitude
of impact within the shortest timeframe. In contrast, Mining and Manufacturing are expected to
experience a smaller impact over a much longer time period.62
These studies suggest that transformation will significantly impact the Territory over the next few
years. When the Deloitte findings are applied to the NT, as at June 2014 23.8% of all businesses in
the NT will be affected.63 If the sectors identified by both IBM-NIEIR and Deloitte are considered
(Finance, Telecommunications, Retail, Education and Health), 19.4% of NT businesses will be
impacted. Given the additional challenges posed by the NT’s particular geography and demography,
the impact of change in the Education and Health sectors may be even more profound.
IBIS World considered potential longer term impacts (i.e. in 2050) of the digital age on Australian
business and society,64 across a range of industries at the city, household, workplace and enterprise
level, although it does not appear to have factored in the impact of climate change, which has
already begun to interrupt Internet access.v They predict that by 2050 stand-alone small businesses
will be a thing of the past; instead franchises will be necessary to provide the economies of scale and
IP needed to operate in an Infotronics Age. In contrast, medium enterprises with revenue between
$1M and $100M will experience the fastest growth owing to a lower demand for capital, creation of
new entrepreneurial opportunities, more flexible lending and increasing levels of outsourcing by
households and businesses.65 Many corporations will exist solely as virtual corporations and up to
25% of people could be working from home. By 2050 communications will have become a surrogate
form of transport. 66

2.2

Potential adaptive strategies

According to IBM and NIEIR, organisations committed to participating in the digital economy should
undertake the following steps in order to build their own transformation agenda:
·
·
·
·
·

Establish their current position, both within their industry and market, and identify how they
are positioned to compete in a digital age;
Consider timing, i.e. how quickly can the organisation change and how quickly are/can
competitors change?;
Identify levers to drive change, e.g. customers, people and culture, costs, technology and
assets, capital productivity, product and service innovation, stakeholder engagement;
Set priorities; and
Develop a transformation “story” in which the organisation’s current position, the need for
change and future plans are told.67

Similarly, Deloitte identified three broad potential strategies for managing digital transformation,
including recalibrating cost structures, replenishing revenue streams and reshaping corporate
strategies.68 For each response they identified particular actions. For example reconsidering cost
structures involves three main drivers: staff costs, administrative costs, and cost of goods sold
v

It was widely reported in the media that high temperatures in Perth (44.4C) on the 5th January 2015 led iiNet to shut
down its some of its servers at its Perth data centre leaving thousands of customers without Internet access (E.g. see
http://www.smh.com.au/digital-life/digital-life-news/perth-heat-melts-the-Internet-20150106-12iee2.html,
https://au.news.yahoo.com/a/25904176/perth-heat-melts-the-Internet/, http://www.perthnow.com.au/news/westernaustralia/heat-warning-as-temperatures-in-perth-forecast-to-soar-to-41c/story-fnhocxo31227174069845?nk=4db39b7fdb31a544cc827f096b03bbbc )
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through the supply chain. Regarding staff costs, digital solutions could be used to enhance
recruitment; broaden training, knowledge sharing and collaboration; increase flexibility and worker
mobility (e.g. teleworking); operate by remote control; access offshore talent; and reconsider
workforce management and engagement.69 Supply chains may be enhanced by use of real time
monitoring and data analytics to improve performance and reliability. Use of cloud-based services
can reduce ICT hardware and software purchases as well as reducing risks associated with obsolete
organisation-specific ICT systems.70 Leveraging social media, building digital strategies, leveraging
mobile devices, expanding capacity to innovate, investing in security and guarding against cyberthreats are amongst the other options identified.71 All involve use of digital technology and the
Internet.
Research by TNS on Australian SMEs demonstrated a strong positive correlation between levels of
digital engagement and levels of growth.72 For example, those SMEs utilising digital marketing
strategies such as search engine marketing and optimisation, as opposed to maintaining a simple
website, were more likely to experience growth. 73 Those SMEs with high levels of digital
engagement also expected stronger future growth as well as an increase in employees.74 Deloitte
also found that digitally engaged firms tended to be more innovative and that highly engaged firms
were twice as likely to report revenue growth resulting from new goods and services than firms with
low levels of engagement.75

2.3

Digital transformation trends in SMEs

Digital transformation by SMEs will impact significantly on the Australia’s economy. In 2011-12
SMEsvi accounted for 69% of the Australian workforce and contributed 57% of total business income
earned.76 In the Territory, this pattern is even more pronounced. In 2014, large businesses (with 200
or more employees) accounted for less than 1% and medium enterprises represented about 5% of
all surviving Territory businesses. The Territory’s small businesses (with 0-19 employees) accounted
94% of all surviving NT businesses at this time.77
At the most basic level the ability and capacity of organisations to transform requires both internal
willingness and external assistance. In 2011, research by RDA Northern Rivers found that just over
half the businesses in their study (50.5%) thought that high speed broadband (i.e. the NBN) would
“significantly improve” their business operation. 78 Three quarters of the creative industries
businesses expected productivity to improve by around 43% and revenue to increase by around
58%.79 Similarly, half the businesses surveyed in 2013 by Macquarie Telecom thought that the NBN
would change the way they do business. Around half (51%) thought that it would allow them to
operate in new geographic markets while 48% expected that it would allow them to target new
customers. Around half (51%) expected that it would change the way they engaged with customers,
down from 57% who thought this would be the case in 2010.80 Reasons for this decrease may
include the proliferation of other devices such as tablets, early experiences of the NBN rollout,
improvements in wired broadband capabilities such as the upgrade from ADSL to ADSL2+ and
businesses already implementing changes to their business operation.81
Despite these expectations, a substantial proportion of businesses did not feel ready for the
expected changes. Deloitte found that while 51% of businesses expected changes in the way they
vi

The definitions of SMEs in this report follows that used by the Australian Bureau of Statistics and includes non-employing
and micro businesses.
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communicated with customers, suppliers and partners, only 24% felt they were ready for this
change. Similarly, while 49% expected a change in geographic markets, only 29% were ready for this
change.82 Kimber and Mason (2013) also found that generally the small businesses in their study
were still thinking in terms of ‘business as usual’ rather than the possibilities for transformation that
might be possible as a result of the Next Generation Broadband.83
In contrast, Oxford Economics suggested that transformation was a major trend among SMEs
internationally, although one third indicated that they had not engaged in transformation and had
no plans to do so.84 Of the 10 Australian SMEs in the study, 65% had completed, or were in the
process of, a major business transformation. A key priority was to capitalise on growth
opportunities in emerging markets, while 62% said they invested in new technology only when there
was a clear return on investment and 45% felt the biggest challenge was determining the right mix of
technological investment. In terms of leveraging technology, Australian SMEs indicated they would
focus spending on business analytics, followed by business management software and mobile
technology, rather than cloud computing or social media.85
In their study RDA Northern Rivers also asked businesses in regional NSW about the extent to which
their use of technology changed over the last financial year. The responses suggested that most
businesses online were already experiencing the transformation process to some extent. Over half
(54.9%) said it had changed to a minor degree, 31.9% said it had changed to a major degree and
4.7% said it had changed completely. Only 9% said that their use of technology had not changed at
all. Businesses in Education and Creative Industries sectors recorded the highest proportions of
‘major change’ and ‘complete change’.86

2.4

Federal policy environment

While telecommunications in regional areas have been long been recognised as problematic, in
recent years a broader policy environment has emerged that is more conducive to addressing these
concerns in the NT. The Australian Government’s Developing Northern Australia agenda provides a
potential economic framework for the improvement of telecommunications in remote areas of
Western Australia and Queensland above the Tropic of Capricorn, and all of the NT. The Government
sees telecommunications as a critical enabler for regional growth, not just a telecommunications
issue. This mind-shift is evident in statements such as “access to mobile phone coverage and
broadband Internet is increasingly essential.”87 Given the establishment and rapid growth of the
global digital economy, those that live and work in these areas argue that such access is now
critical.88
Elsewhere the Australian Government has explicitly recognised that access to reliable and affordable
mobile and Internet connectivity is vital in regional areas including those beyond Northern Australia.
The following statements in the Government’s Agricultural Competitiveness White Paper indicate a
clear understanding that telecommunications is fundamental to growth in regional and remote
areas:
“Access to reliable and affordable mobile phone and Internet coverage in remote and
regional areas is essential to Australia’s future growth, and the growth of the agriculture
sector”;
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“Enhancing mobile coverage in regional and remote areas also has clear social and economic
benefits”; and
“Traditionally, analogue phone services to regional Australia were funded via the Universal
Service Obligation levy, however, these traditional policy responses need to be updated so
that Internet connectivity can be funded as an essential service.”89
Despite this recognition, neither the Stronger Farmers Stronger Economy, nor the Our North Our
Future white papers90 have adopted the recommendation of the Joint Select Committee on the
Development of Northern Australia that “the Australian Government develop an area specific
telecommunications and digital technology strategy.”91 This recommendation is similar to calls made
by others, such as the Broadband 4 the Bush Alliance, for a specific remote telecommunications
strategy that addresses not only reliable coverage but lack of choice, affordability, continuity of
service, digital literacy and barriers to Indigenous take-up of satellite Internet.92 The draft National
Regional and Remote Transport Strategy also recognised the importance of access to reliable
communications for social and economic development, and recommends a telecommunications plan
for major freight routes.93
Instead, Australian Government policy has largely focused on the rollout of the NBN and Mobile
Black Spot Programme to improve access, speed and reliability of high speed broadband. However,
the potential deficiencies in this approach are recognised in Infrastructure Australia’s recent
reports,94 and they note that:
“…even with the NBN Co broadband rollout, the north, particularly the more remote parts,
will lag behind. More creative solutions are needed. These will need cooperation between all
levels of government.”95
It should also be noted that currently there are disconnects between the Universal Service
Obligation (USO) and the NBN policy. The existing arrangements have resulted in multiple policies
and models for the delivery and funding of communication services, including the NBN for
broadband, Telstra and the USO for telephone services (copper network) and the Mobile Black Spots
Programme for mobile network delivery. It is beyond the scope of this report to discuss this issue in
further detail, however many submissions to the 2015 Regional Telecommunications Review raised
these matters in the context of the need for USO reform96.
Compared to physical infrastructure, the Australian Government gives less prominence to policies
around developing and enhancing ICT knowledge and skills to effectively participate in a digital
economy. Indeed, the Australian Government’s Our North Our Future white paper does not explicitly
refer to the digital economy or digital strategies. At the Federal level there appears to be a view that
telecommunications issues in regional and remote areas are limited to infrastructure and technical
matters which the NBN and Mobile Blackspot Programme will address, and does not include issues
such as affordability or digital literacy. Yet the Australian Infrastructure Audit report clearly
recognises that this is unlikely to be the case: “Following completion of the NBN roll-out,
governments will still need to consider what steps are required to provide appropriate and equitable
rural and urban telecommunications services.”97
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In 2012, in addition to infrastructure, the Organisation for Economic Co-operation and Development
(OECD) digital agenda emphasised ICT skills and employment, providing more government services
online, security of information systems and networks, research and development programs,
technology diffusion to business, financial transactions and digital content. 98 In Australia, the
Commonwealth Government has established the Digital Transformation Office (DTO), which aims to
ensure a co-ordinated ‘whole of government’ approach to online service delivery through the
myGov portal for individuals, new Digital Business Accounts for businesses, and streamlining of
Grants administration for 12 agencies online.99 A new Digital Service Standard applies to all
Australian Government services that have digital services (e.g. agency websites) and high volume
(>50,000 p.a.) transactions, such as tax returns. All agencies with high volume transactions are
required to develop a Digital Transformation Plan.100 However, by itself the DTO does not address
affordability or digital literacy issues for its end-users.
An analysis of 110 Australian Government business grants and advice programs in 2014 revealed
that only one, the Digital Enterprise Program, specifically related to improving digital literacy.101
Continuing until June 2016, this program targets small and medium-sized businesses, and not-forprofit (NFP) organisations. Under the program, free group training is provided in new technologies,
how to reach more customers online, use of videoconferencing and how ICT can improve efficiency.
An additional four hours of free mentoring was also available after completion of the training
session.102 The only Territory provider of this Program was the Darwin Business Enterprise Centre
and their funding to provide the program wound up in December 2014. Despite its name the
program was, in reality, the NBN awareness/training program.103 In 2013-14, four NT businesses
attended the information sessions, 120 attended the first workshop, 112 attended the second and
149 received some form of mentoring.104 Failure to continue to provide education and training
opportunities runs the risk of widening the digital gap, rather than closing it.

2.5

NT policy environment

Currently the NT Government does not have a digital strategy or a clearly defined
telecommunications strategy available in the public arena. However its approach is evident in the
NT Government submissions to the Joint Select Committee’s Inquiry into the Development of
Northern Australia and more recently, the 2015 Regional Telecommunications Review. In the
former, it suggested that a unified policy and approach between government and service providers
was required in order to achieve digital equity and efficiencies in northern Australia. The Committee
was advised at that time (2014) that the NT Government had “independently provided optic fibre
connections to 34 communities, providing mobile phone and Internet access along the pathway,
with a range of satellite systems servicing other communities.”105
The partnership co-investment approach is reiterated in the NT Government submission to the
Regional Telecommunications Review along with a clear and strong preference to reuse existing
infrastructure in order to provide terrestrial connected fixed wireless services in remote
communities.106 In their submission they draw attention to the fact that the current NBN policy locks
remote users into satellite solutions, which offers an inferior service, even where those remote users
currently have access to the fibre optic network:
“The Northern Territory Government considers satellite as the third choice for
telecommunications service delivery, after terrestrial optic fibre and radio/wireless
20

infrastructure. It is self-evident that satellite is not the media of choice for
telecommunications service delivery.”107
Of the 74 Remotevii communities with more than 100 people, 30 communities are serviced with
ADSL and mobile coverage is available in 44. There are 33 remote communities connected by optic
fibre to Telstra's national network and a number of other communities connected via high-speed
radio links providing multiple high-speed channel connections. However some high-speed radio links
are technically incapable of delivering any telecommunications beyond the phone. In some areas the
inter exchange network is at full capacity and cannot provide any additional services to
communities, such as mobiles and broadband.108
The NT Government has also actively pursued the development of e-health initiatives such as
Telehealth, but its capacity has been limited by low bandwidth capacity and the cost of
telecommunications in remote communities.109 Similarly, the Satellite to All Remote Sites (STARS)
broadband satellite network and online learning system is limited in what it can deliver and, again,
bandwidth is the issue. The STARS network is likely to exceed the capabilities of the NBN Long Term
Satellite Solution. It is the NT Government’s view that:
“Every opportunity should be taken to minimise the demands on finite satellite resources.
The provision of services over terrestrial networks should be prioritised to reduce costs to
consumers and maximise the opportunity to deliver satellite communications to areas
where there is no other option.”110
It is clear that there is a major policy disconnect between the Australian Government and the NBN,
and the NT Government regarding the type of connectivity to be provided in Remote and Very
Remote communities. The Federal Government policy that all remote NT communities will be
serviced via satellite regardless of their existing infrastructure will leave 33 communities worse off in
terms of service quality. The NT Government has described this policy disconnect as follows:
“This outcome is directly at odds with the aims of the NBN and with other Australian
Government policy positions and the rigid adherence to this stance remains perplexing… The
growing needs of remote communities will require the fibre network connections to be
maintained and prices for telecommunications products to be set on the basis of urban
parity. This is not assured under the current policy of the Australian Government.”111
The NT Government has clearly signalled its intention to “continue to lobby the Australian
Government to ensure that significant Northern Territory communities are serviced by the NBN over
terrestrial infrastructure.”112 The $30M joint NT Government-Telstra program to further improve
telecommunications infrastructure in remote communities, together with recent announcements
regarding funding for the Centre for Appropriate Technology’s mobile hotspots, indicates that the
NT Government is committed to providing alternative telecommunication infrastructure solutions in
Remote and Very Remote communities.
The recently launched Northern Territory Economic Development Strategy recognises the need for
appropriate telecommunications as an enabler of growth,113 but specific mechanisms to facilitate
vii

Note that some of these communities are located within Very Remote areas under the ABS Remoteness Structure. The
collection population of these communities is about 45,000.
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Territorians’ participation in a global digital economy are not described in this document.
Nevertheless some NT Government support is provided in the form of the Department of Business
Technical Solutions Program. This program offers assistance for analysis and identification of
outdated business technologies and processes, improvements, gap analysis on current technologies
and identification, costing and comparison of relevant new technologies.114 A previous grant
program aimed at improving the online presence and digital booking systems of small-medium
tourism businesses, the Digital Activation Kick-Starter Program, finished in 2014.
With the arrival of the Infrotronics Age, Australia will need to transition to a knowledge-based
economy and invest in industries such as technology, biotech and health.115 To increase the digital
capacity and capability of organisations, the NBN needs to deliver on its promised increase in
broadband speed and reliability, and the Government must also invest in soft infrastructure (e.g. ICT
skills development and training). This will facilitate increased use of high bandwidth applications,
such as content-rich websites, video conferencing, cloud computing, M2M (machine-to-machine)
technologies, and data analytics, and contribute to growth in mobile devices such as tablets and
smartphones.116
The next chapter provides a detailed review of Australian national and state-based research into
various aspects of ICT adoption and usage, including technology ownership, types of connectivity,
Internet usage, digital business strategies, and drivers and barriers to digital transformation and
participation in a digital economy. It is noted that this research is focused primarily on urban areas.
As such it provides the broader context and, in some instances, contrast, to the DWAT Survey
results.
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3. Australia’s adaptation to a digital economy

This chapter provides a review of 11 key studies of Internet adoption and usage in Australia. As these
studies have primarily focused on small business and the NFP sectors in urban areas there remain
significant gaps in our knowledge and understanding of digital participation by these sectors in
regional and remote NT. The nature and scope of these studies are summarised in Table 3.1.

3.1

Small business

ICT Ownership
It has been found that Australian businesses, particularly SMEs, have high levels of ICT ownership
and rely on a range of digital devices, although computers are most commonly used. The Australian
Communications and Media Authority (ACMA) study found that desktop personal computers (PCs)
are the most common (87%), followed by laptop computers (55%), smartphones (41%) and tablets
(24%). 117 Digital Business Insights recorded a similar pattern, although the extent of device
use/ownership varied according to business size, with medium and large businesses recording
greater use of items such as tablets and ipads.118
A recent Sensis study amongst SMEs recorded even higher levels of technology ownership, with
computer ownership 98%, smartphones 76% and tablets 52%. The highest level of computer
ownership (100%) was recorded in the NT.119 Despite high levels of ownership of computers and
other devices, there continues to be a reliance on fixed line telephones. In a 2014 ACMA study 94%
of SMEs continued to use a fixed line telephone despite 94% of those firms being connected to the
Internet.120 The most common form of telecommunications among SMEs was a fixed line telephone,
mobile phone, email and facsimile (47%).121
In the same year Sensis found that a smartphone with Internet access was the most common form
of telecommunications equipment owned by businesses (76%), followed by a LAN (69%), satellite
navigation system (54%) and tablet (52%). Just over one third of SMEs had an advanced telephony
system such as PABX or IVR (32%) or VOIP (38%).122 The previous year, ACMA found that 58% and
29% of SMEs used LAN and VOIP respectively.123 Both the ACMA and Sensis research found that
medium-sized businesses were more likely to use LAN, advanced telephony systems or VOIP than
small businesses, of which most (75%), preferred to use a smartphone with Internet access.124 In
2013, Kimber and Mason found that generally there was a poor understanding of VOIP amongst
their survey respondents. Some had tried it previously but were unhappy with the quality. Others
indicated that they would like to try it owing to perceived cost benefits.125 In 2014, Digital Business
Insights observed that 24% of respondents in their survey used PABX but that an increasing number
were moving to an IP telephony system as their PABX service failed or required upgrading.126
These figures regarding technology ownership indicate that in the last 12-18 months there has been
a rapid take up of ICT, in particular technologies such as smartphones and tablets. While computer
ownership has reached 100% saturation point, it is likely that within the next five years all or nearly
all SMEs will be using smartphones and tablets. The extent to which the latter devices will replace
the PC is unknown but it is reasonable to expect that more firms will move to portable devices such
as laptops and tablets as technology provides for more flexible work arrangements.
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Table 3.1. Summary of select studies on Australian Businesses and the Internet undertaken in within the last five years
Source
Year(s) of Sample
Type of
Geographic
Industry scope
survey
sizeviii
businesse scope
s (size)
ABS Catalogue 8129
2011-12
776
All
Not stated but
All industries
Business Use of
assumed to cover
Information
all states &
Technology 2011territories
12127
Commonwealth of
May 2013 1500
S, M
All states &
Included 16 industries although
Australia (ACMA)
territories
most were in the property and
2014128
business sector (26%),
construction (13%) and retail
trade (10%)129.
TNS Australia 2013130
(detailed report)
Deloitte Access
Economics 2013a131
(contains summary of
TNS report with
discussion of
implications)
Digital Business
Insights 2014132
Kimber and Mason
2013133

Feb 2013

500

S, M (less
than 100
employees

National

All industries

2013

5090

All

National

2013?

24

S (0-19
employees)

Coffs Harbour
NSW

Excluded agriculture, utilities &
mining
Various, however the table
showing participants by industry
has not been populated.

Nature and purpose of study
Used quantitative data to broadly characterise all
aspects of business use of IT

Used quantitative & qualitative data to explore how
SMEs are using traditional and emerging technologies,
their participation in the digital economy as both
consumers and facilitators of participation by the
broader community, as well as how the Internet is
changing traditional business processes relating to
customer relationships and service
Quantitative & qualitative data to focus on digital
strategies and role of digital engagement amongst
SMEs and future growth expectations

Used quantitative data to examine inter-and intraindustry sector ICT use amongst Australian businesses
Quantitative & qualitative data on how owners use the
Internet to support their business, drivers and barriers,
attitudes to NGBix and local training initiatives

viii

Sample size refers to number of participants in the study
Next Generation Broadband. NGB refers to data telecommunications systems that have scalable bandwidth (but minimum 25Mbps downstream) symmetric capability (upstream
bandwidths are similar or equal to downstream bandwidths), can support services of different quality levels and are ubiquitous in terms of coverage (Kimber and Mason 2013).

ix
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Table 3.1. continued.
Source

x
xi

Year(s) of
survey

Sample
sizex

PayPal 2013134

Sept 2013

507

RDA Northern Inland
2013135

2013?

Not stated

RDA Northern Rivers
2012136

May –
Sept 2011

277

Riemer et al 2014137

Aug 2013
– April
2014

62 (10
were
Internation
al firms)

Sensis 2014138

June 2014

1800

Type of
businesse
s (size)
S (limited to
firms with
less than
20
employees)
All sizes but
70% had
between 1
and 15
employees
Not
specified
but
included at
least S & M
firmsxi.
Not
specified

Geographic
scope

Industry scope

Nature and purpose of study

Not specified

Not specified

Used quantitative data to examine levels of digital
literacy among small businesses

Focus on the
Northern Inland
region NSW

Includes 13 industries.
Construction, wholesale trade
and finance sectors not
represented

Focus on the
Northern Rivers
region NSW

Range of industries but focus
on health, education, finance
and creative industries

Not specified

S&M

All states &
territories

Focuses on retailing
(bookshops, clothing,
department stores, electronic
goods, food, furniture,
hardware, homeware,
supermarkets, discount stores)
Range of industries but the
Agricultural sector is excluded

Used quantitative and qualitative data to characterise
existing digital use and degree of maturity , identify
barriers and opportunities across sectors, identify
digital champions, inform on development of a regional
digital economic strategy
Used quantitative data to establish baseline data for
current and future Internet and broadband usage, align
the region’s broadband needs and opportunities with
growth in critical sectors to maximise potential benefits,
and inform on development of a regional digital
strategy
Qualitative & quantitative data to examine digital
commerce amongst retailers with a focus on customer
engagement strategies

Annual quantitative survey to examine attitudes
towards and experiences with, e-business

Sample size refers to number of participants in the study
Note that this study focused on how businesses were using the Internet and therefore does not include any non-users in its sample, unlike some of the other studies.
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Internet connectivity
Internet connectivity among Australian businesses is high. In 2011-12 the ABS recorded that nearly
92% of Australian businesses had an Internet connection and of these 99% had a broadband
connection.139 Recently released ABS statistics also found that by mid-2014 the percentage of
Australian businesses with an Internet connection was 94.7%.140 In 2013-14 other researchers
documented connectivity levels amongst SMEs at around 94-95% and noted that this is probably
close to saturation point.141 Regional SME businesses are just as likely to be connected to the
Internet as metropolitan enterprises.142 In their survey of small businesses in Coffs Harbour, Kimber
and Mason found that all had an Internet connection.143 Digital Business Insights found that 98% of
all businesses were connected to the Internet. 144
In Australia, the most common type of connection is broadband ADSL. In 2011-12 the ABS recorded
that 72% of businesses with an Internet connection had an ADSL connection, although large
businesses were more likely to have fibre-to-the-premises (25%).145 By mid-2014 the percentage of
businesses with a DSL connection had fallen slightly to 68% while 12.2% and 9.5% had mobile
wireless and fixed wireless respectively. Only 1.7% relied on satellite and 2.6% relied on fibre-to-thepremises.146 The popularity of ADSL/ADSL2+ was also evident in research undertaken by Regional
Development Australia (RDA) Northern Rivers where 74% of businesses connected with ADSL, 22%
used WiFi, 15.9% USB mobile broadband and just over 2% by satellite. Less than 2% used a standard
dial up modem.147 ACMA reported that in 2013, 87% of connected SMEs used broadband, and of
those 75% used ADSL, followed by cable/fibre (9%) and data cards (4%) such as dongles, tablet sim
cards and USB modems.148 Levels of connectivity are even higher among the SMEs in the Sensis study
and while the proportion of businesses that used ADSL connections appears to have declined, it still
remained the most common type of connection. Of the 95% of firms with some sort of Internet
connectivity, 95% had a broadband connection, with ADSL the most popular (58%), followed by
wireless (35%) and cable (13%). Only 1% had a satellite connection and 2% connected using the
NBN.149
RDA Northern Rivers noted that the type of Internet connection selected by firms was primarily
determined by availability, followed by connection speed, ongoing costs and availability of technical
support.150 ACMA also found that location was a factor in broadband adoption, with regional areas
having fewer options. For example, of the 3% of SMEs with a dial up connection, most were located
in regional areas.151 Levels of broadband connectivity were highest in NSW (96%) and lowest in
Tasmania and the ACT (93%).152 According to Digital Business Insights research, the NT had the
highest rates of satellite connectivity (5%), compared to the national average of 1%. When
compared to the national average, the take-up rates in the NT of other forms of connectivity,
reflects our remote location and options available (Figure 3.1).
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Figure 3.1. Connection types used by NT Businesses compared to the National Average.
Data source: Digital Business Insights 2014, p22.

In May 2013, 71% of SMEs were generally satisfied with their Internet service, although satisfaction
rates regarding speed, service reliability and costs were varied. The highest dissatisfaction rates
related to data speed (15%), speed of repairing faults (14%) and customer service (13%).153 However
within the last 12-18 months, it seems that Australian SMEs have become more dissatisfied with
elements of their Internet service. In mid-2014, 65% of SMEs in the Sensis study reported being
satisfied with their upload and download speeds, while 24% were dissatisfied. Levels of satisfaction
were only slightly higher in metropolitan areas compared to the regions.154 Digital Business Insights
reported that only 30% of all businesses were happy with their Internet connection speed.155 Kimber
and Mason reported that about 50% of businesses were satisfied with their Internet connection.
Those who were dissatisfied cited fluctuating speeds and perception that they were not getting what
they paid for from their service provider.156 RDA Northern Rivers reported similar findings where
nearly 50% of businesses experienced connection issues such as slow speed, Internet dropping out,
and insufficient bandwidth.157 Many were unhappy with the cost of the available Internet, which was
seen as a barrier to Internet use. 158
In 2011-12, the ABS found that the Accommodation and Food Services sector had the lowest
proportion of businesses with an Internet connection (72%) compared with the majority of other
industries, which recorded over 90% of businesses with Internet access. 159 However research
conducted in 2014 shows a markedly different pattern, with the highest level of Internet
connectivity to be found in Communications, Property and Business Services (100%),
Accommodation, Café and Restaurant businesses (95%) and lowest levels of Internet connectivity in
the Transport and Storage sector (85%). 160 It is suggested that the increasing importance of social
media and websites such as Tripadvisor have played a significant role in prompting the Food and
Accommodation sector to connect to the Internet and use social media and apps more innovatively.
Usage
The most common activities undertaken online by SMEs were communications, business research
and transaction-based activities. Among connected SMEs, 50% undertook seven or more different
types of online activities, while 24% undertook fewer than five different types of activities.161
Activities costing money such as advertising, selling products/services online and using
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videoconferencing were more likely to be undertaken by medium-sized businesses rather than small
businesses. Small businesses seemed to focus on activities that attracted no additional costs such as
banking and paying bills.162 Regional businesses conducted slightly more activities online than
metropolitan businesses.163
In the 2014 Sensis study, 95% of connected SMEs indicated their primary reason for having an
Internet connection was to provide access to email164 and similar results were found by Kimber and
Mason165 and Digital Business Insights.166 After email, the most important uses of the Internet were
banking, searching for information on products and services, and searching for suppliers of products
and services (Figure 3.2). Other uses that were considered essential included paying and receiving
payment for goods/services, placing orders for goods/services, obtaining reference information and
research data, online catalogues, streamlining communications and using the web to promote their
business.167 In the ABS survey, participants also used the Internet to facilitate staff working from
home or other locations; research for business product/service development, methods or processes;
online training/learning; and information exchange/data sharing with customers.168 RDA Northern
Rivers reported similar findings in their study.169
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Figure 3.2. Essential uses of the Internet as identified by SMEs who have an Internet connection.
Data source: Sensis 2014.

Teleworking
In Australia there has been a growing trend in the incidence of non-standard work arrangements,
which is often seen as a response to the emerging 24/7 economy. Teleworking (working from home)
or telecommuting is a form of flexible working arrangements, also referred to as working-fromhome, working-offsite, or working-at-a-distance. 170 Teleworking appears to be relatively low171
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despite commonly cited benefits such as increased productivity, reduction in traffic congestion,
reduced pressure on transport infrastructure, cost savings, greater flexibility and mobility, increased
employee satisfaction and greater participation in the labour market.172 For example, based on
Household, Income and Labour Dynamics in Australia (HILDA) data, only 16.4% of employees worked
some of their usual hours from home at any point in time.173 Amongst the business sector, the ABS
recorded that 33.3% of businesses used the Internet to facilitate working from home and 31% to
work from other locations. Use of the Internet to telework was much higher amongst medium and
large businesses compared to small and micro-businesses174 (Figure 3.3).

%

Similarly, in 2014 Digital Business Insights reported that on average only 31% of firms used the
Internet to enable teleworking. Businesses in the ACT recorded the highest rates of teleworking
(53%), with the lowest in South Australia (13%). In the NT, 19% of businesses used the Internet for
teleworking.175 Although relatively low, these figures are nevertheless higher than the 12% of ‘all
employees’ target set by the Australian government in 2011. 176 Generally, organisations in sectors
that traditionally involve a hands-on approach such as Construction, Arts and Recreation, and Health
Care have tended to have the smallest percentage of workers engaging in telework,177 in contrast to
employees in the Education and Training sector who had the greatest tendency to work some hours
from home (51%).178 Data collected by the ABS indicated that the Professional, Scientific and
Technical Services, Telecommunications and Information Media, and Mining sectors had the largest
percentage of businesses undertaking telework, however it should be noted that the Education and
Training sector was not represented in this survey.179
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Figure 3.3. Proportions of business that use the Internet to telework according to
business size and type of telework, 2014.
Data source: ABS 2015 Catalogue 8129. Business Use of Information Technology 2013-14.

Cloud computing
The range of cloud services on offer is diverse, including off-site storage and backup, media sharing
and streaming as well as communication and productivity tools.180 In one study, ACMA found that
47% of SMEs that connected to the Internet used some form of cloud computing,181 while in their
more detailed study of cloud computing in Australia 44% of SMEs were actively using the cloud, and
medium-sized businesses were more likely to utilise cloud services (51%) than small businesses
(44%).182
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The most popular cloud services were web-based email (57%), followed by sharing files online (43%),
accessing online software (40%) and backing up data (39%).183 These figures may be underestimates
as ACMA found that people were unaware that popular services such as Gmail, Dropbox, iTunes,
Facebook, Twitter, Youtube and Instagram are cloud computing services.184 This research is at odds
with Paypal research that found less than 8% SMEs were using cloud software solutions in their
business.185 Such a discrepancy might be explained by the lack of awareness of what constitutes
cloud computing. The ABS also recorded a relatively low percentage of businesses (19.4%) that used
paid cloud computing in 2014, although the percentages of small, medium and large businesses that
used paid cloud computing was higher (23.6%, 27.6%, 36.9% respectively).186
According to the ABS, the main advantages of cloud computing cited by SMEs related to convenience
and simplicity of use (36%), ability to access data across multiple platforms, and data security. The
main reasons SMEs did not use cloud services was a perceived lack of need/suitability for their
business (48%) and lack of knowledge (22%). Although the ACMA study identified similar positives,
the main negatives cited by consumers related to security concerns and lack of trust in service
providers.187 The Grattan Institute noted that Australian SMEs appeared to lack of awareness of the
potential benefits of the cloud, believed that they lack the skills to use cloud services, were
concerned about transition costs, data security and privacy, and believed networks were too slow or
unreliable in some areas to allow effective use of cloud computing.188 Similarly, Kimber and Mason
(2013) found that most participants in their study did not understand how cloud computing could be
used for business. Some were using it but did not have a good understanding how it worked. Some
business owners expressed concerns regarding data security of the cloud.189 The ABS recorded that
insufficient knowledge and security risks were identified by 22.8% and 16.2% of businesses
respectively, as factors that limited or prevented use of cloud computing.190
Recruitment
In contrast to the popularity of email, banking, and buying and selling of goods online, a relatively
low proportion of Australian businesses (34%) used the Internet for recruitment. NT business use of
the Internet for recruitment (41%) was equal highest with the ACT.191 Interestingly, recruitment was
not identified as a current or expected usage of the Internet by participants in the Sensis (2014)
study of SMEs. 192 This is somewhat surprising given the potential role of recruitment in
transformation strategies.
Buying and selling online
While most SMEs have a website providing general information and more than half use it to place
orders, many are yet to fully embrace selling online. In 2011-12 most businesses used their website
to provide information (97%), followed by provision of an enquiry/contact form (91%) while only
19% had online ordering facilities, and even fewer had online payment capabilities (13%).193
Research by TNS in early 2013 documented a similar pattern with only 7% of SMEs offering ecommerce functionality.194 By 2014, the proportion of enterprises buying and selling online had
increased. In 2014, 78% of SMEs purchased 41% goods and services online, while 54% took online
orders and 65% received online payments.195 Of those SMEs taking online orders, NSW and QLD
businesses were most likely to take majority of their orders online. In contrast, SMEs in the Territory
were least likely take the majority of orders online.196
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The main reason SMEs engaged in online sales was to provide a better service to their customers
(83%). In 2011-12 the most common method used by businesses to receive orders was via email not
linked to a website (65%), followed by a website with an email linked facility (35%), online order
form (17%) and shopping cart (11%). The Telecommunications and Information Media industry were
more likely to have online order forms or shopping carts, while businesses in the Accommodation
and Food industry were more likely to have an email facility linked to their website.197 Of connected
SMEs not currently selling online, 10% intended to engage in e-commerce in the next year and 33%
had no intention of introducing e-commerce to their business.198
The ABS found that the main reason businesses did not take online orders was a self-perception that
the goods/services produced by the business were not suitable (54%), followed by a preference to
maintain the existing business model (i.e. face-to-face interaction) (41%). Only 12% identified a lack
of customer demand as a reason, 8.5% lack of technical expertise, 8% cost and 2% security
concerns.199 In contrast, Sensis found that the main concern expressed by online SMEs in relation to
e-commerce related to security, specifically hacking (44%), followed by lack of computer
knowledge/expertise (25%), time and cost to introduce new technologies (23%) and lack of personal
contact with the customer (22%).200 When considering what appear to be disparate results from
these two studies, it must be noted that security was raised in response to different questions; in the
ABS data security concerns were not the main reason for not taking online orders, whereas the
Sensis results related to e-commerce more broadly.
Online advertising, Internet presence and social media
Sensis data suggests that the proportion of SMEs with a web presence had reached saturation, with
only a slight increase evident over five years to 2013. However, while 64% had a website, only 18%
advertised their business on other websites.201 By mid-June 2014 Sensis recorded that 66% of SMEs
had a website. Of these, 69% said it had improved their business by increasing their exposure.202
However, only 26% of SMEs had a mobile specific or optimised site, while 27% intended to update
within the next year.203 RDA Northern Rivers reported a higher proportion of businesses with a
website in their sample (79.1%)204 while Digital Business Insights data, which included all businesses
of all sizes, recorded that 82% of businesses had a website.205
Of those SMEs with a website, search engine optimisation (SEO) activities were undertaken by 26%
and more than 30% of all SMEs recognised the importance of being on page one of a Google search,
particularly those working in Accommodation and Restaurant/Cafés.206 TNS recorded a slightly
higher proportion of businesses with a website who also had a mobile optimised site (38%).207
Kimber and Mason recorded that about 33% of businesses in their sample were using SEO. The main
reasons cited by participants for not undertaking SEO were cost, perceived lack of need and lack of
knowledge/understanding.208
Of those SMEs with a website, 46% outsourced its build, but nearly half (49%) maintained the
website in-house.209 In Kimber and Mason’s 2013 study, one third of participants had a website they
had created themselves, others had outsourced their website development and 8% did not have a
website at all. Those that did not have a website cited cost and lack of need; their business only
served an existing well-established local clientele.210
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About one third of SMEs with a website updated their website weekly, while another third updated
only a few times a year and 11% had never updated their website.211 TNS reported that 22%
monitored hits on their website, 21% undertook data analytics, 16% monitored customer feedback
and 41% didn’t measure their website effectiveness at all.212 Given that improving customer service
is one of the reasons cited by SMEs for establishing an online presence, this information around
monitoring/updating suggests a breakdown between motivation and implementation of a digital
strategy.
Of course, websites are not the only way to maintain an online presence. Sensis found that for those
SMEs without their own website, 32% were listed in an online business directory, 23% were present
on a third-party website and 11% used social media.213 Similarly, TNS found that 74% of SMEs were
listed in an online business directory and 29% had a social network business page.214 Kimber and
Mason found that while some businesses (e.g. Accommodation) found that online industry directory
listings were beneficial, others found this activity resulted in extra costs.215
Of those SMEs that were connected to the Internet, 39% had used social media to promote their
business but only 50% of these had some form of tracking activity and only 25% said they updated it
daily. A Facebook presence was the most common type of social media utilised by business.216
Similarly, Digital Business Insights found that 48% of all businesses used Facebook, followed by
LinkedIn (33%) and email news (30%).217
According to Sensis, 57% of businesses said they had experienced a positive impact on their business
as a result of social media while 41% said it had had no impact. 218 The ABS found that businesses in
the Arts and Recreation industry were most likely to have a social media presence (48%), followed
by Telecommunications and Information Media (44%). Only 5% of online businesses in the
Transport, Postal and Warehousing industry had a social media presence.219 Data collected by Sensis
indicated that enterprises in the Accommodation, Café and Restaurant sector were most likely to
use social media (76%) while the Construction sector was least likely (20%).220 Kimber and Mason
found that some business owners thought that social media, such as Facebook, was only suitable for
personal rather than business networking. Others raised concerns about the amount of time it
would take to keep content fresh, and some said they did not understand how it worked and/or that
they lacked the skills to use it. A few expressed concerns that a business profile on Facebook would
be linked to their personal profile.221 Kimber and Mason found that most businesses were not
uploading or downloading video or audio streams because they felt there was no need for it. Those
businesses who undertook this kind of activity did so for training purposes.222
ICT management
In 2011-2012, the ABS reported that 32% of all businesses surveyed had IT support provided by
contractors or consultants, followed by internal IT specialists (22%).223 Since then, reliance on
contractors or consultants has grown to 36.9% in mid-2014, with less reliance placed on internal
specialists (15.6%).224 Generally, levels of IT support whether internal or external, increased with
business size. In 2011-12 smaller businesses were less likely to engage outside support, for example
31% of micro-businesses reported no external IT support, compared with 3.5% of medium-sized and
less than 1% of large businesses. Only 15% and 28% of micro and small businesses respectively had
internal IT specialists compared to 80% of large firms. Micro-businesses were more likely to rely on
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internal staff who were not IT specialists.225 Similar patterns were evident in mid-2014 although the
proportion of micro-businesses that reported no IT support fell to 27.4% and just over 30% relied on
contractors or consultants. Use of internal IT specialists declined in all business size categories while
there was greater reliance on contractors/consultants and suppliers of hardware and software.226
These changes may reflect a growing trend towards outsourcing of ICT management across all
business.
In 2013, data collected by ACMA showed that 17% of SMEs outsourced the management of their
day-to-day communications needs in some form. The most common activity to be outsourced was
ongoing service/help desk functions (42%), followed by website design (20%).227 2014 Sensis survey
results indicated that only 31% of SMEs undertook maintenance in-house, with 41% outsourcing this
activity and 28% using a combination of in-house and external IT support. 228 Neither the ACMA nor
Sensis research indicated whether or not the in-house support was provided by IT specialists or
other non- IT staff.
Digital Business Insights found that firms sought trusted IT advice from various sources but the most
common were a consultant (17%) or IT service (16%), followed by the Internet (13%), friends (10%)
and family (9%). Smaller organisations were more likely to rely on the Internet, family and friends
than medium or large enterprises. In the NT, most businesses (30%) relied on an IT service, followed
by the Internet (14%) and consultants (11%).229 In terms of seeking business advice regarding new
technology and best practice, most firms looked to other businesses (73%), newspaper articles (68%)
and seminars/workshops (67%). In contrast, government websites, regardless of whether they were
state or Commonwealth, were consistently rated the lowest option.230 Notably, the study by Digital
Business Insights found that most businesses wanted the hands-on opportunity to try new
technologies.231
It is likely that cost as well as the complexity of an organisation’s ICT would influence its choice of ICT
support. Micro and small businesses with relatively few and/or simple ICT systems are probably less
inclined to obtain external support. The data suggests there is scope for SMEs, particularly smaller
firms, to develop greater in-house expertise and expand their digital capability.
Strategies for participation in a digital economy
Research suggests that the adoption of a digital strategy is a key pathway to digital transformation.
Investing in ICT requires a long-term strategic plan for the organisation, as well as clear expectations
regarding the specific benefits or outcomes of that investment.232 TNS found that business goals
played a role in determining the extent to which businesses were digitally engaged. Those
businesses that had growth as a goal were more likely to be highly digitally engaged as opposed to
businesses with a goal of simply maintaining/surviving. Those highly engaged SMEs focused on
marketing and their online presence as a key business development strategy.233
Despite the high levels of Internet connectivity amongst SMEs, research by Sensis in 2014 found that
only 19% had some form of digital business strategy although these strategies were generally more
comprehensive than in previous years, including Internet, website, mobile and social media
components.234 Most SMEs with a digital strategy had developed it in-house (76%), by their head
office/franchisee (12%) or by their usual advertising adviser (11%).235 Medium-sized businesses were
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more likely to have a strategy than small businesses, and of all the jurisdictions, SMEs in the NT were
least likely to have a digital strategy (14%). These results are consistent with research by Innovation
and Business Skills Australia (IBSA), which indicated that less than 15% of small businesses
(employing less than 20 people) had plans to leverage the National Broadband Network (NBN).236
Economic modelling on ABS data by Campbell et al (2013) found that businesses that go online do
not automatically become more profitable. Rather it was how the enterprise engaged with ICT that
was critical in terms of achieving outcomes. They also found that the benefits of investing in ICT
were not always evident in the short term but that over five years, those businesses that had
invested realised greater profits than those that did not.237 Riemer et al (2014) considered digital
commerce in terms of two elements: execution and engagement, whereby execution is defined as
‘the provision of information and facilitation of transactions online’, and engagement as ‘the
relationships and social interaction with customers’ in various digital spaces, including social media.
Like Campbell et al, they argued that it was not sufficient to have an online presence but that
engagement was the key to competitive advantage. The latter was closely tied to the effective use of
customer data to create tailored offerings with the aim of generating repeat business beyond the
initial purchase. They argued that Australian retailers must take a strategic balanced approach that
builds both the execution and engagement aspects simultaneously.238
It is argued that organisations must have the willingness and confidence to develop and successfully
implement a digital strategy. In order to gauge business confidence in this area, the Digital Business
Insights Australian e-business survey asked participants to rate their ICT adoption as ‘leading edge’,
‘fast follower’, ‘average’, ‘lags behind’ or ‘in trouble’. Most rated themselves as average (46%),
followed by fast follower (23%) and lags behind (20%). Only 8% saw themselves as leading edge and
only 3% admitted they were in trouble.239 Amongst Territory businesses, no one said they were in
trouble, but 30% said they lagged behind. Just under half rated themselves as average. Only 5%
thought they were leading edge.240
Drivers
Adaptive capacity is essentially underpinned by internal willingness and external assistance. In
Australia, households have high levels of ICT adoption241 and customer expectations are a significant
driver behind SME participation in the digital economy.242 As an increasing number of customers
expect to be able to access a wide range of goods and services online 24 hours a day, seven days a
week, studies suggest that most SMEs recognise the need to participate in a digital economy,
whether through communications, advertising and/or facilitating online orders and payments.243
Other drivers of online engagement include being able to work away from the office, presence of
business owners and/or staff who have ICT skills, being able to access industry sector support, and
desire to increase efficiency.244
Barriers
Research indicates that some Australian SMEs still believe that face-to-face interaction is more
important and better suited to their businesses.245 These businesses run the risk of being caught out
when their customers’ expectations shift. Of those firms that did not have an Internet connection,
Sensis found that the main reason was that they had not found a need for it although, of these, 26%
said that they intended to connect in the next 12 months.246 TNS found that doubt about the
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importance of the Internet was most prevalent amongst SMEs with low levels of digital engagement.
Whereas 41% of SMEs with high levels of digital engagement thought that the Internet would
become more important within the next 12 months, this was true for only 10% of those with very
low levels of digital engagement. TNS identified the need to convince those less engaged SMEs of
the importance of the Internet.247
In addition to the belief that the Internet is not relevant to a particular business, factors such as lack
of awareness/knowledge of what actions to take, cost and perceived risk of change were also
identified as barriers to digital engagement.248 Similarly, Campbell et al (2013) identified barriers
including not understanding the benefits of online applications; lacking the time and financial
resources to implement and manage online applications; perception that current business practices
are adequate; lack of access to trusted ICT suppliers; and lack of funds to outsource ICT skills.249
Kimber and Mason (2013) found that barriers included a perception that the business was not suited
to digital technology; lack of desire to change; and lack of awareness of the potential benefits.
Additionally, time required to maintain websites and social media, as well as cost and lack of access
to appropriate IT skills were all cited as reasons for not engaging with the Internet. A few
participants had had negative experiences relating to customer enquiries from markets they did not
intend to target. 250
According to ISBA, participation in the digital economy is a function of two factors: affordable access
to ICT and broadband and the skills to use it effectively.251 While the recent IBSA study of digital
literacy found that national efforts have been made to address access issues, ICT skills training has
not kept pace with demand. IBSA found that small business was at particular risk of digital exclusion.
They argued that overcoming low levels of digital literacy, particularly among small businesses in
rural and regional areas, is proving to be a greater hurdle than previously anticipated.252 In a
separate survey of over 70 SMEs in the earliest NBN release sites, ISBA found that initial enthusiasm
for the NBN quickly gave way to frustration as businesses realised that they lacked the skills to be
able to make the most of the new technology.253 Participants identified a range of e-skills they lacked
which ranged from web development, to being able to sell online, small office and home office
network setup, managing communications and systems security, to social networking.254
Similarly, the ACMA study found that 60% of SMEs felt they lacked knowledge regarding the digital
environment (60%)255 and, of these, only 51% had attempted to improve their knowledge, mainly
through online searches or tutorials. The three main areas in which SMEs wished to improve their
knowledge were developing a web presence (30%), using cloud-based solutions (25%) and accepting
online payments (19%).256 Regarding business processes, the ACMA study suggested that SMEs were
more confident and/or capable of using digital technology for businesses processes that did not
involve direct interaction with customers. For example, while just under half of all SMEs (47%)
reported that they used some type of cloud computing service (e.g. web-based email and data
storage services), only 26% used social networking channels to market their goods and services. Only
18% had developed mobile-optimised websites and a mere 4% had developed mobile applications to
allow online service delivery to customers.257
In its 2013 study of digital literacy amongst 507 Australian SMEs, Paypal found that 60% felt low
levels of digital literacy were preventing them from running their businesses more efficiently. At the
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same time, 65% said that conducting business online was the key to growth, but only 14% felt that
they were making the most of the Internet. For example, while 89% used the Internet to
communicate or inform, only 26% used it for sales. However 30% wanted to sell goods/services via
their website and 26% wanted to be able to accept payments on their website. Some 79% of the
SMEs felt that there should be more help and advice regarding how to embrace the digital economy.
The SMEs in this study felt that the best way for them to improve their own levels of digital literacy
was via a fully-funded training course, followed by access to a website with advice for small
business.258
The Paypal and ACMA findings are consistent with research undertaken in other OECD countries
where, although there are high levels of Internet connectivity, there remain barriers to SMEs
participation in the digital economy.259 Campbell et al, Kimber and Mason, and Digital Business also
identified company leadership as a major barrier to ICT adoption, specifically in the case of older
CEOs and managers who do not fully understand or are intimated by technology.260 In contrast to
these studies, Oxford Economics found in their 2013 study that rather than conforming to the
“entrenched stereotypes” of SMEs as being local or regional technophobic entities, many SMEs felt
they were equipped to compete with larger firms.261 However it should be noted that the 2100 SMEs
from 21 countries (including Australia) included in this study had revenue over $20M and only one
third conducted business in their home country. 262 It is therefore likely that the SMEs in this study
had a high capacity, capability and confidence to participate more fully in the digital economy.
Nevertheless, these findings may be relevant to the Territory, particularly given the focus on
increasing business with Asia and developing Northern Australia.
The emphasis on barriers such as lack of confidence and skills development in these studies is
perhaps a reflection of their metro-centric focus; inadequate Internet access is not generally an issue
in metropolitan areas. Digital Business Insights recorded various barriers relating to cost, poor
connection speed, slow roll-out of the NBN, level of comfort with new technology, ability to access
trusted IT advice and support, training and education, and integration (businesses wanting their
software to be able to talk to each other), as well as attitudes of senior management. They also
identified barriers within industry and local government.263 Interestingly, in contrast to the findings
of ACMA, Campbell et al, and Deloitte,264 speed and coverage featured more prominently as barriers
for Internet use in the Northern Rivers study, which focused on a regional area.265 RDA Northern
Rivers found that just over 73% of businesses felt they were not using the Internet to its full
potential266 and identified slow/inadequate speed (73%) and lack of coverage (35%) as barriers,
followed by lack of knowledge/understanding (31%). Although only 3.6% of all businesses identified
cost/time as a barrier,267 the importance of cost should not be underestimated. Almost 82% of
businesses said they would subscribe to high speed broadband if it was available at an affordable
price268 and 76% felt that cost was an area that Government should address, along with greater
understanding/knowledge (29%) and information/training sessions (28%).269
These results are not an isolated example of poor telecommunications infrastructure as a barrier to
digital business. Numerous submissions to the 2015 Regional Telecommunications Review leave no
room for doubt that telecommunications shortcomings such as lack of infrastructure, mobile black
spots, slow Internet connections, service disruptions and drop outs, issues with wireless
connectivity, limited choices of telecommunication packages and high prices represent significant
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barriers for small businesses in regional and remote areas. 270 The 2015 Regional
Telecommunications Review, lists the following services that regional and remote SMEs are unable
to access:
· Educational/professional development opportunities;
· Real time market prices for their products;
· Ability to communicate with staff while working;
· Instructional information relating to plant and equipment;
· Ordering parts and accessories and online; and
· Online education for their children and employees children.271

3.2

Not-For-Profits

There are fewer studies of the digital capacity of Australian NFPs, which is perhaps the result of a
perception that NFPs do not substantially contribute to the economy. However this is clearly not the
case. There are over 700,000 registered NFPs in Australia, although for practical purposes it is
estimated that there are 60,000 active, funded NFPs and 60,000 active, non-funded bodies.272
Research by the Productivity Commission in 2010 revealed that the NFP sector contributed $43
billion to the Australian economy and 8% of employment in 2006-7.273 More recently, the ABS
released figures that showed that the sector contributed $55 billion to the economy in 2012-13 and
employed more than one million people.274
The sector comprises both public-serving and member-serving organisations. The former generally
delivers services in the areas of health, education and community services, whilst the latter includes
sport, recreation and interest groups, such as peak bodies, religious organisations, lobby groups,
professional and business associations.
Technology ownership and connectivity
Of the NFPs surveyed by Digital Business Insights in 2013, 92% used the Internet. 92% used the
telephone, followed by a mobile phone (77%), fax (66%), smartphone (55%) and VOIP (20%). Only
4% used a fully integrated telecommunications system. The most commonly used device was a PC
(80%), followed by laptops (52%) and tablets/ipads (12%). It was noted that most organisations used
a combination of telecommunications and devices depending on the time of day and nature of the
work.275 In this regard they were not noticeably different from the business sector.
Usage
The primary use of the Internet by NFPs is for email (96%), banking (75%), searching (71%), ordering
(58%) and buying online (56%), and recruitment (40%).276 This pattern is similar to that observed in
the business sector. 37% of participants indicated that they had at least one staff member
teleworking for at least part of the week.277 About 27% of NFPs used cloud storage to supplement
other backup systems, most commonly external hard drives (59%) or USB sticks (42%).278 Despite
the use of cloud storage, for most NFPs cloud computing remains near the bottom of their ICT
objectives. Concerns were raised around data ownership, privacy, location and legal responsibilities
associated with the use of cloud services.279
The most frequently used tools to communicate with clients were email news (58%) and Facebook
(58%), followed by videoconferencing (27%) and LinkedIn (26%).280 While some industries such as
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the Creative and Performing Arts sector embrace social media, around 20% of NFPs don’t use it all
owing to concerns about social media abuse, governance and privacy. This was particularly evident
amongst those working in areas such as Housing, Family Services and Aged Care.281 Nevertheless, in
2013 most NFP organisations (87%) had a website,282 up from 83% in 2011.283
ICT Management
Sources of trusted IT advice accessed by NFPs varied according to the size of the organisation.
Smaller organisations relied more on their hardware supplier (26%) than larger organisations (21%),
followed by those who relied on the Internet (15%, compared to 9% of large NFPs). Medium and
large-sized organisations tended to use their systems integrator (25% and 28% respectively) or
consultants (22%) as their main sources of trusted advice.284 While the business sector mostly looked
to other business organisations for sources of trusted advice, most NFPs looked to other NFP
organisations as the main source of trusted business advice and best practice.
Just as businesses rated what was then the Commonwealth Department of Business,
Communications and the Digital Economy (DBCDE) and other government websites poorly, so too
did the NFP sector.285 Both sectors preferred that the information came to them, rather than having
to seek out the information from government websites, industry related magazines, etc.286
Amongst NFP organisations, 35% of participants said they had a formal IT plan.287 Their main
objectives relating to IT included: maximising their existing IT system (76%); managing security and
disaster recovery (75% each); introducing new applications (73%) and improving service to clients
(71%).288
Strategies for participation in a digital economy
In 2012, RDA Brisbane undertook a study to analyse the level of digital engagement of small and
medium-sized NFP organisations, using Glentworth’s Digital Engagement Maturity Model. This
model identifies five levels of engagement: aware, reactive, proactive, managed and optimised.289
Although the survey included some organisations that had more than 100 employees, nonemploying, micro and small organisations comprised the bulk of the survey sample. Of the 79
participants in the survey, over 45% had five or fewer employees and nearly half (49.2%) had
between 0 and 10 volunteers. 290 Like the business sector, the most frequently used digital
engagement tools were email and websites. However a significant proportion of participants said
that they had never used, or only infrequently used, social media such as Facebook, Twitter,
newsfeeds, blogs or instant messaging. Relatively few of the organisations used search engine
advertising or search engine optimisation. The report noted that small organisations may not be
using social media because they did not have the capacity in terms of funds or other resources to
sustain online growth.291 In terms of digital engagement, the study found that NFPs generally had a
low level of awareness and understanding of digital engagement tools and characterised their level
of engagement as reactive. While there was limited use of some digital engagement tools, they did
not have a significant online presence.292
Nevertheless, Figure 5 in the RDA Brisbane report suggests that at least some organisations were
using digital engagement tools such as email, Facebook, Twitter, websites, blogs, and newsfeeds
primarily to send out communication and increase efficiency. Organisations indicated the main
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strategy they would implement within the next 12 months was enhancing their website, followed by
Facebook and search engine optimisation.293 Interestingly, the report recommended providing
programs that explain the return on investment (ROI) of digital engagement, followed by programs
improving digital literacy and specifically targeting use of social media and online monitoring of
trends/data analytics.294 In the NFP context, which tends to be characterised by very tight budgets,
better understanding of ROI may overcome the barriers of time and cost. However, programs aimed
at boosting internal digital literacy may be more beneficial, particularly if those programs can be
delivered online at low/no cost to the NFP sector. The report does not discuss the extent to which
different NFP organisations felt their service was suitable for digital engagement, and if so, the most
appropriate ways of engaging with their clientele. Such an analysis would be useful in terms of
contributing to the development of digital literacy learning programs.
Drivers and barriers
Lack of time and budget constraints were cited as key barriers to optimal digital engagement,
followed by lack of understanding, difficulty identifying the right skills and adverse organisational
culture. Cost was identified as an important issue for NFPs, with little money available for
equipment, software and training. While affordability issues have been partly addressed by
organisations through the use of Connecting Up’s Donations and Discounts program, it remains
problematic for many, along with access to appropriate software.295 As with the business sector, the
attitudes of CEOs were also raised as a potential barrier.296 Around one third of participants raised
concerns regarding security and complexity of technology, just over 20% indicated that digital
business activities were a low priority and less than 5% identified lack of access to the Internet as a
barrier.297

% all organisations per sector

In 2013, Digital Business Insights undertook a larger study of the Australian NFP sector. A total of
1,569 participants participated in their survey from all states, working in a wide range of sectors and
representing micro, small, medium and large enterprises.298 This study found that the NFP sector was
less confident in ICT use than any other sector, with little money available for expenditure on ICT
related equipment, software and training.299 A higher proportion of NFPs rated themselves as
‘lagging behind’ or ‘in trouble’ compared to the business sector (Figure 3.4).
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Figure 3.4. Self-assessment of ICT adoption rates by sector.
Data source: Digital Business Insights 2013, p8; 2014, p27.
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The national and state-based research reviewed in this chapter provides an overview of Internet
usage among Australian SMEs and NFPs. While primarily focused on metropolitan areas or larger
urban centres, this research nonetheless provides relevant context for interpreting DWAT Survey
findings. The following Part of this report (chapters 4 – 9) will present the DWAT Survey results,
which aim to provide clear knowledge and understanding of ICT and Internet usage in Outer
Regional, Remote and Very remote areas of the NT.

40

Part II

“…competition in the Digital Economy is primarily a function of two factors: affordable access to
information technology and high-speed broadband and secondly, the skills to effectively use ICT.”
– Innovation and Business Skills Australia, 2013300
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4. Introduction to the DWAT Survey

This chapter briefly describes the survey design and methodology that underpinned the Digital
Workplace Assessment Tool. It also provides a broad profile of survey participants in terms of type
and size of workplace, industry representation, location and remoteness, provision of services to
areas with limited/no telecommunications, and non-users of the internet in the workplace.

4.1

Scope

The DWAT Survey aims to address the gap in knowledge and understanding of the digital capacity
and capability of organisations in regional and remote areas of the NT. Specifically it aims to capture
data relating to the significant service economy that operates beyond the Darwin-Palmerston area,
in Remote and Very Remote regions of the NT, as defined by the ABS Remoteness Structure. Given
the relatively small size of the NT economy and importance of Government and the NFP sector as
major employers, the DWAT Survey includes government and NFP/community groups, as well as the
business sector.
There is significant potential for a digital economy to mitigate some of the factors that have
traditionally challenged the delivery of goods and services in Remote and Very Remote areas of the
NT such as high transport and fuel costs, infrastructure and so on. Organisations in these areas have
a particular reliance on telecommunications that differs from their metropolitan counterparts.301

4.2

Survey design and methodology

Developed in 2013-14, the DWAT Survey focused on aspects of connectivity, Internet usage, digital
capability and capacity in NT workplaces. A pilot of the survey form was tested by individuals from
several different organisations in the first half of 2014 and then further refinements were made to
the layout and questions. Survey questions are listed in Appendix A.
The majority of respondents self-selected to participate in the study via a web-based survey form
that collected both quantitative and qualitative data regarding the nature and extent of the
respondents’ workplace ICT usage and aspirations, as well as questions which aimed at identifying
particular barriers. The information was then imported into an Excel spreadsheet. Some respondents
elected to participate in the survey via telephone or paper based forms, and these responses were
manually entered into the database. All respondents were de-identified prior to any analysis.
It is important to note that there was a wide range of work-roles amongst respondents, including
chief executive officers, managers, chief financial officers, IT specialists and support personnel, other
administrative staff, professionals and non-ICT specialists. Accordingly, it cannot be assumed that
the respondents were the most IT-savvy person in their workplace. It should also be noted that in
several instances respondents working from different locations in the same organisation provided
different answers, suggesting that individual workplace practices may vary within an organisation.

4.3

Use of DWAT data in this report

It should be noted that the DWAT figures have not been weighted, but represent the raw data. Not
all respondents completed the survey form in its entirety but all responses to each question are
included in the analyses, except where otherwise noted. In this report, chi-square testing (χ2) has
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been used to test theoretical assumptions or expectations against categorical (i.e. non-numerical)
data such as workplace type, location or industry sector. Chi-square testing indicates whether or not
the relative proportions of such variables are significant. Respondents who did not answer or
answered with ‘don’t know’ were excluded from these tests.

4.4

Profile of survey participants

There were 160 participants in the DWAT Survey from 108 different organisationsxii across the
government, NFP/community group and business sectors. Survey participants are characterised in
more detail below.
Workplace type
As shown in Figure 4.1, most of the respondents were from the NFP/community sector (48.1%),
followed by government agencies (34.4%) and business (16.2%). When the type of workplace was
simply classified as government or non-government, the proportion of respondents that worked for
government organisations was slightly higher (34.3%) than for the entire NT working population302
(30.4%), while the proportion of respondents that worked for non-government organisations (65%)
was slightly lower than for the wider NT working population (69.5%) however these differences are
not considered significant. It is argued that the survey sample is broadly representative of the NT as
a whole in this regard.
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Figure 4.1. Frequency distribution of workplace types represented in the DWAT survey.

Workplace size
Individuals from small, medium and large workplaces participated in the survey although, as shown
in Figure 4.2, micro and non-employing organisations with 0-5 employees dominated the sample.
Large workplaces with over 200 staff were represented by 6% of respondents. In terms of
respondents from business workplaces who participated in the survey (n=28), just under 43% had 0xii

In these counts, service centres of Regional Councils were counted as one organisation. Similarly, regional branches of
organisations were not considered to be a different organisation from the parent organisation although they were
considered to be different workplaces.
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5 employees, 21.4% had 6-25 employees and 10.7% had between 101 and 200 employees while
3.6% had more than 200 staff.
Possibly owing to the relatively small sample sizes, the proportion of large enterprises in the survey
is over-represented and small businesses under-represented compared to the Territory as a whole.
For example, at the end of June 2013, 96.2% of all Territory businesses fell into the ABS category of
small business (0-19 employees), 3.8% medium (20-200 employees) and just 0.06% were large
businesses with more than 200 employees. Non-employing and micro-businesses (0-4 employees)
represented 63.6% and 23.6% of all businesses in the NT at that time.303

4%
1%

6%

No. of employees

7%

0 to 5
39%

6 to 25
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Figure 4.2. Percentage distribution of workplace sizes represented in the DWAT survey.

Categories marked with an * were not on the survey form but were indicated by some participants themselves on paper forms.

Industry representation
The top five industries represented in the DWAT Survey were Other Services (religious services,
personal services, etc) (18.8%); Healthcare and Social services (16.9%); Arts and Recreational
Services (14.4%); and Public Administration and Safety (13.1%); and Education and Training (11.9%).
As shown in Figure 4.3, this distribution does not reflect the proportion of all Territorians who work
in these different industries. Instead, the DWAT Survey sample reflects the sectors most active in
Remote and Very Remote areas of the NT, thus the Health, Education, and Arts and Recreation
sectors are over-represented, and Accommodation and Food Services, and Retail Trade are underrepresented. Some industries were not represented at all, such as Wholesale Trade, Rental, Hiring
and Real Estate Services, Electricity, Gas, Water and Waste Services. Accordingly this data should be
treated cautiously in terms of its industry representation. Note also that respondents to the DWAT
Survey were not prevented from selecting more than one industry as being relevant to the types of
activities conducted in their workplace, although only two chose to do so.
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Figure 4.3. Industry representation in the DWAT Survey compared to the NT as a whole.
Data source: NT All data from the 2011 ABS Census of Population and Housing.

Location (remoteness) of workplaces
Respondents were located across the Territory (Figure 4.4) although the majority were located in
Alice Springs and Darwin-Palmerston regions followed by East Arnhem, Barkly and MacDonnell LGAs.
When these results were compared to the distribution of all NT workplaces in 2011,304 the DarwinPalmerston region (46.1% of all workplaces) is under-represented, whilst Alice Springs (11.5%),
Barkly (1.9%), East Arnhem (3%), Victoria-Daly (1.7%) and McDonnell (2%) are over-represented.
The ABS Remoteness Structure was applied to the database, on the basis of the physical location of
each workplace. The majority of participant’s workplaces were situated in Remote areas (39.4%),
followed by Very Remote (35%) and Outer Regional (25.6%) areas. The relatively high proportion of
workplaces in Remote and Very Remote areas is a distinguishing feature of this study.
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Figure 4.4. Location of participants across the NT shown as a percentage of all participants.

In terms of sector representation, respondents from NFP/community group workplaces dominated
the Outer Regional group whereas government employees were dominant in the Very Remote group
of respondents (Figure 4.5). This is consistent with government being a major source of employment
in Very Remote areas of the Territory.
In order to facilitate a more fine-grained analysis, each respondents’ workplace location was further
classified as urban or non-urban according to whether or not their workplace was based in one of
four main centres: Darwin-Palmerston, Katherine, Tennant Creek and Alice Springs. These urban
areas are all situated on the Stuart Highway, the main transport and telecommunications route
through the NT, which closely parallels the route of the Territory’s earlier telecommunications
infrastructure, the Overland Telegraph Line. The historical bias towards development of a strong
north-south communications and transport route (compared to east-west across the NT) continues
to the current day. Accordingly these centres tend to have access to greater telecommunications
choices, compared to settlements not situated on the Stuart Highway. On this basis, 65.6% of
respondents were based in urban areas and 34.4% in non-urban areas.
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Figure 4.5. Location (remoteness) of participants with Internet access by workplace type.

Provision of services to rural and remote areas with limited/no telecommunications
The majority of individuals that participated in the DWAT Survey (63.8%) were based in workplaces
that provided services to rural and/or remote areas with limited/no telecommunications. Of the
respondents that provided services to these areas (n=102), 40.2% were government and 42.1% were
NFP/community groups, with the remainder from the business sector. This should not be
interpreted to mean that few businesses provided services to these areas as almost two-thirds of
respondents from business workplaces (64.3%) indicated that they provided services to rural/remote
areas with limited/no telecommunications.
Workplaces in Indigenous organisations
For the purposes of potential data analysis, a respondent’s workplace was defined as being part of
an Indigenous organisation if it comprised a Land Council, entity registered with the Office of the
Registrar of Indigenous Corporations, and/or identified as an Indigenous organisation on their
website. On this basis, 22 respondents (13.8%) worked in an Indigenous workplace. This proportion
is broadly consistent with the proportion of the NT labour force that identified as Indigenous (15%)
in 2011. 305 The small sample size for this group precluded any further analyses which might have
identified issues specific to Indigenous workplaces.
Non-users of the Internet in the workplace
Of the 160 respondents, 5% (n=8) were non-users of the Internet at work. Of these, 75% (n=6)
indicated that they did not use the Internet because it was not available in their area. Of the
remaining two, one indicated that they were in the process of establishing Internet connections
onsite. The other non-user responded No to Question 26: “Does your workplace believe reliable
Internet access is essential to your workplace?” which suggests the Internet is not perceived as
relevant or useful to that particular organisation.
Non-users who indicated that the Internet was not available in their area were all located in Remote
(n=2) and Very Remote areas (n=4), as defined by the ABS Remoteness Index. However the two in
Remote locations were based in the urban centres of Katherine and Alice Springs respectively,
suggesting their workplaces were situated in telecommunications ‘black spots’ i.e. not eligible for
47

satellite coverage but outside existing cable/fibre, mobile, wireless footprints. Although comprising
only a miniscule sample, these results indicate that even within built-up urban areas of the Territory
there are still gaps in terms of reliable access to the Internet. The other non-users were located in
the Victoria-Daly region (n=3), Litchfield (n = 1), Darwin-Palmerston (n=1) and Barkly regions (n=1).
All non-users were excluded from any further analyses.
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5. Connectivity

Information in Chapter 3 indicated that although there is a high level of pc ownership and internet
connectivity amongst Australian SMEs and NFPs the extent to which organisations are able to adapt
to a digital economy remains highly variable. This chapter explores type of connectivity, adequacy of
existing access to the internet and use of mobile technologies and device by participants in the
DWAT survey.

5.1. Ownership

% of businesses

Although questions regarding ownership of ICT were not specifically asked as part of the Survey,
research conducted by Sensis around the same time found that there was a high level of computer
ownership (100%) amongst small to medium-sized enterprises (SMEs) in the NT. NT business use of
the Internet, phone, mobile and fax is above the national average, although the use of smartphones,
VOIP and Unified Comms is below average306 (Figure 5.1).
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Figure 5.1. Type of telecommunications use by NT Businesses, 2013.
Data source: Digital Business Insights 2014, p15

In the DWAT survey 95% of respondents said they accessed the Internet in their workplace, and of
these, 98% used the Internet for business purposes. One participant did not answer this question
and two others responded No. xiii Of the remaining 151 respondents who accessed the Internet in
the workplace 46.3% worked for a NFP/community group, 35.1% government agency and 17.2%
business, with the remainder Not stated or Other.

5.2. Type of connectivity

Most respondents’ workplaces used a form of Broadband to access the Internet. However, unlike
mainstream Australia where ADSL/ADSL2 or ADSL2+ are in common use, the majority of
respondents in the DWAT Survey indicated that they used wireless (24%). This was closely followed
by ADSL2 or ADSL2+ (22.7%) (Figure 5.2). Almost 12% used satellite, which is higher than the Digital
xiii

Of the No group, one was clearly an input error and should have been a ‘yes’ because other questions relating to
internet usage in the workplace were answered. The other No respondent indicated that although her (government)
workplace had Internet access (wireless) and that she used the Internet, she answered all the remaining questions on the
survey form on behalf of the Indigenous community in which she worked; from these responses it is inferred that
community members did not use the Internet in their workplace(s). Owing to this anomaly, her responses were
subsequently excluded from the user sample for the remaining analyses. Only those respondents who indicated that they
used the Internet in the workplace are included in the remaining analyses.
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% of responses

Business Insights result for the NT (5%), but not surprising given the proportion of participants in
Remote and Very Remote areas. Very few respondents used more than one type of Internet
connection.
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Figure 5.2. Frequency distribution of Internet connectivity types used by participants
in the DWAT survey.

Not surprisingly, the DWAT survey found that the majority of respondents in Very Remote areas are
reliant on satellite (77.8%). However the range of other connectivity solutions used in Remote and
Very Remote areas (Figure 5.3) indicates that backhaul solutions are clearly available in some of
these areas and suggests that where such solutions are possible, users are adopting these
alternative types of connectivity. This has implications for existing Australian Government and NBN
policy that essentially locks in remote users to a single solution i.e. satellite, and is discussed
elsewhere in this report.
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Figure 5.3. Frequency distribution of connectivity types by workplace location (remoteness).
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When connectivity type was compared to each respondent’s workplace location at a finer-grained
level, it became apparent that respondents situated in the NT’s main urban centres of DarwinPalmerston, Alice Springs, Katherine and Tennant Creek were more than twice as likely to use
ADSL2/2+(28%) compared to those outside of those areas (13.5%). In contrast, the most common
type of connectivity in non-urban areas was satellite (32.7%). Wireless was the next most common
choice for users in both urban (25%) and non-urban (23.1%) areas (Figure 5.4). Users of the CITRIX
system were twice as likely to be located outside of the four main centres. There are greater choices
in terms of connectivity if the user is situated in an urban centre or larger community, while outside
of these areas (i.e. pastoral stations, small homelands and outstations) there is little choice other
than satellite.
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Figure 5.4. Frequency distribution of urban and non-urban participants by connectivity type.

In common with other studies, the DWAT Survey found that a sizeable proportion of respondents
did not know what type of Internet connection their workplace had (15.6%). Interestingly, of these,
the majority were located in the four main urban centres (91.7%). In contrast, only two respondents
located outside the four urban areas did not know what type of connectivity their workplace used.

5.3. Adequacy of existing level of Internet access

Respondents were asked if their level of Internet access enabled them to adequately utilise the
applications they used in their workplace (Question 6). About three quarters of respondents (75.5%)
answered Yes. Of the 21.9% who responded negatively to this question, speed and reliability were
most commonly raised as issues. One wrote that the “Internet is too slow to run some applications”
and another that “Internet speeds impede use of multiple forms (email, web, etc) at once” and yet
another that “while we get ADSL2 we only get about half ADSL2 speed.” Notably, of these 33
respondents, 42.4% relied on satellite connections compared to 15.1% that relied on wireless and
12.1% on 3G/4G.
When all responses to this question were compared to their type of connectivity, 77.8% of those
using satellite indicated that their level of Internet access was inadequate. One participant wrote
that:
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“Our satellite service is well below a standard where we can use cloud services. We are
expected to move to digital record keeping yet our Internet connection means this is
borderline impossible due to slow speeds.”

% per location category

Another noted “On satellite we do not get regular usage. Internet keeps dropping out.” When
responses to Question 6 were compared with location it was not surprising that fewer users in
Remote and Very Remote workplaces said that they had an adequate level of Internet access to
enable them to utilise their applications, compared to those in Outer Regional NT (Figure 5.5). The
differences between remoteness categories regarding the proportions of Yes and No responses to
this question were highly statistically significant (χ2 = 9.268, df=2, .01>p>.001).
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Figure 5.5. Responses to Question 6: “Does your level of Internet access enable you to
adequately utilise the applications you use?” by location (remoteness).

Contrary to expectations, there were more respondents in government workplaces (35.8%) who
indicated that their level of Internet access was not adequate for the applications they used,
compared to those in NFP/community groups (12.6%) or business (19.2%) (Figure 5.6). Of those
respondents who indicated that they had an inadequate level of Internet access, over half (57.6%)
were from government workplaces (Figure 5.7) and of these 68.4% worked in local government. The
differences between workplace types regarding the proportions of Yes and No responses were
statistically significant (χ2 = 8.7043, df=2, .02>p>.01).
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Figure 5.6. Responses to Question 6: “Does your level of Internet access enable you to
adequately utilise the applications you use?” by workplace type.
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Figure 5.7. Responses to Question 6: “Does your level of Internet access enable you to
adequately utilise the application you use?” by workplace type.

Interestingly, among respondents who indicated that they did have an adequate level of Internet
access, there were still some (n=7) who commented unfavourably on the speed and/or reliability of
their existing Internet connection. One wrote that it was “very slow and frustrating at times”
another that “I have had ongoing problems with unpredictable Internet disconnections and times of
very slow service. This interferes with being able to utilise certain programs.” These examples serve
to highlight Internet speed and reliability of service as important issues for workplaces in the
Territory, particularly those who rely on satellite connections or work in local government.
Anecdotal evidence suggested that users of the CITRIX system might be amongst those most likely to
indicate that their level of Internet access was inadequate for their needs. Although only two CITRIX
users indicated that this was the case in the current survey, no significance can be attached to these
results owing to the overall small sample of respondents who relied on CITRIX captured in this
survey.
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In Question 7, respondents were asked if there were applications (such as cloud services or
videoconferencing) they would use if they had adequate Internet access in their workplace.
Interestingly, this question generated more affirmative responses than expected (n = 100, or 66.2%),
given the number of affirmative responses to the previous question. This suggests that although
most respondents (75.5%) might have an adequate level of Internet access to enable them to use
their existing applications, nonetheless there are additional applications that some of these
respondents would like to be able to use (Table 5.1). The additional applications most frequently
named in the comments section of the form were videoconferencing, followed by cloud services,
although these responses may have been influenced by the questionnaire design. Notably, all but
one of the participants with inadequate levels of internet access indicated that there were
applications they would like to be able to use.
Table 5.1. Responses to questions relating to adequacy of level of Internet access and potential application usage.
Question
Response
Yes
No
Blank/
Total
Don’t know
Q 6. Does your level of Internet access enable you to adequately utilise the
114
33
4
151
applications you use?
Q 7. Are there applications you would use if there was adequate Internet
100
33
18
151
access? (E.g. cloud services, video conferencing, etc)

5.4. Use of mobile technologies and devices

In order to address challenges posed by the NT’s particular geography and demography, there was a
particular interest in gauging the extent to which workplaces used mobile, as opposed to fixed
technologies and devices. Question 8 asked participants whether their workplace used technologies
and devices such as mobile phones, tablets and laptops to access and transfer data. In response,
84.8% answered Yes while 12.6% answered No. This high level of mobile device usage is consistent
with ACMA’s recent 2015 report, which found that mobile phone use is significantly higher in
regional areas compared to capital cities.307 In the DWAT Survey, of those respondents whose
workplaces used mobile technologies and devices, over half (53.1%) were from NFP/community
groups, about 32% were from government agencies and just under 18% were from the business
sector.
Amongst those who did not use mobile devices in their workplace to access and transfer data, 47.4%
were from workplaces that relied on satellite connectivity to access the Internet, indicating that
connectivity plays a major role in the extent to which mobile devices and technologies are used. In
contrast, the size of the workplace does not seem to have been a significant factor in terms of
mobile technology use in the DWAT Survey, although the influence of the small sample size cannot
be entirely excluded. Similarly, no particular industry sector differences were evident. It was
observed that amongst those that do not use mobile technologies to access and transfer data, just
over half (57.9%) were from Government agencies, however the differences between workplace
types regarding the proportions of Yes and No responses, were not statistically significant
(χ2=4.0382, df=2, .2>p>.1).
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6. Internet use

The DWAT Survey did not ask about general uses of the Internet as it was felt that such questions
were unlikely to yield information substantially different from the existing studies described earlier
in this report. That body of research found that amongst organisations common uses of the internet
were for email, banking, searching, buying-ordering-selling, advertising and so on. Based on previous
research, it appears that Territory business use of the Internet for email, banking, searching, buying
and ordering activities is below the national average, but above average for recruitment308 (Figure
6.1).

Recruiting

National Average
NT Use

Activity

Ordering
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Email
0

50

100

150

% of businesses
Figure 6.1. Territory business use of the Internet compared to the national average.
Data source: Digital Business Insights 2014, p24

Instead, DWAT survey questions regarding usage focussed on aspects of internet use that had been
identified as important elements of the digital transformation of workplaces such as use of cloud
computing, teleworking, on-line and digital training, digital strategies and innovation. Questions
were also asked around the perceived cost benefits of Internet usage.
Not surprisingly, of all respondents using the Internet in their workplace, all but four indicated that
they used Internet-reliant applications such as email, social media, cloud services and video
conferencing. Of the four exceptions, two responses were blank and the other two appeared to be
input errors on the part of the respondent.

6.1. Cloud computing

In Question 12, respondents were asked if their workplace used cloud technologies for activities
such as online accounting or data storage. Just over half (50.3%) answered Yes while 43.7% said No
and the remainder did not answer this question. The proportion who indicated that their workplace
used cloud technologies is slightly higher than that recorded in previous research undertaken by
ACMA.309 One Outer Regional participant stated that “ALL of our application needs are in the cloud”
(emphasis in original).
The non-use of cloud technologies does not appear to be associated with the type or size of the
workplace, nor type of Internet connectivity. For example, most non-users of cloud technologies rely
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on wireless (24.6%) or ADSL2/2+ (23.1%), which reflects the patterning found amongst all Internet
users in the DWAT Survey.
The location of non-users of cloud technologies was also examined, with the expectation that nonusers would be more likely to be located outside of the main urban areas. This was the not case.
Instead, 75% of non-users of cloud technologies are located in the main urban areas. The proportion
of users and non-users of cloud technologies according to their remoteness location was also
examined and there was virtually no difference between the proportion of users and non-users in
Outer Regional areas and Very Remote locations, although in Remote areas there was a higher
percentage of users (56.7%) than non-users (38.3%) of cloud computing.
Data in the previous chapter suggested that some participants felt that their level of internet access
did not enable them to adequately use existing services or applications. Accordingly, the adequacy
of Internet access for non-users of cloud technologies was also considered. Amongst the non-users,
24.6% said their level of Internet access did not enable them to adequately utilise their applications.
This suggests that while Internet access is a factor, it is not the main factor limiting the use of cloud
technologies.
Previous research elsewhere310 has identified key reasons why businesses and NFPs did not utilise
cloud services, such as lack of awareness and/or understanding of what comprises cloud computing
(e.g. some people may be unaware that Facebook is a cloud-based service), how cloud computing
could be used, concerns regarding data security and privacy, and cost. Although respondents in the
DWAT Survey were not explicitly asked why they did not use cloud technologies, it is suggested that
the reasons are likely to be similar. Expense was a factor for at least one Very Remote participant
who commented that “Cloud services are available but costs are prohibitive.”

6.2. Teleworking (working from home)

Question 14 asked whether people in the workplace used ICT to work from home. Just under 71%
answered Yes. When considered by type of workplace (Figure 6.2), 75.5% government respondents
indicated that their workplace used teleworking, compared to 73.1% business and 67.6%
NFP/community group respondents. There were no significant differences between respondents
based on remoteness. Respondents from Remote workplaces and Very Remote workplaces were
only slightly more likely to telework (70% and 71.1% respectively) than respondents in Outer
Regional workplaces (64.1%).
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Figure 6.2. Responses to Question 14: “Do people in your workplace use technology
to do work from home?” by workplace type.

About a quarter of respondents in the DWAT Survey indicated that their workplace did not
undertake teleworking (n=39). When asked why not, 22 responded with varying reasons (Table 4.2),
the most common being that it was not applicable (40.9%) as the respondent worked in a home
office or for some other reason not stated, followed by lack of need/not required (22.7%) and nature
of the sector precluded work from home (18.2%). One participant wrote that their work was
“restricted to the workplace” and another that they were “client focused – they come to the
workshop.” One Remote user commented that “All work [is] done during office hours in the office.”
These results suggest that operational reasons other than technology are the main reasons why
some respondents did not telework. There were no statically significant differences between
connectivity types regarding the proportions of Yes and No responses to the teleworking question
(χ2 = 2.9314, df=5, p>.5).
Table 6.1. Reasons why workplace technology was not used to enable people
to work from home (Question 14b).
Reason
No. %
Not applicable (reason N/A not stated)
6
27.3
Not applicable (work in a home office)
3
13.6
No need/not required
5
22.7
Nature of the sector/confidentiality issues
4
18.2
No reception/access
3
13.6
Organisational culture (to maintain work-life balance)
1
4.5
Total
22
100

Considering the top five industry sectors represented in the DWAT survey and those participants
whose workplaces did not undertake teleworking, most were based in Health Care and Social
Services (33.3%), Arts and Recreation Services (27.3%) and Public Administration and Safety (21.2%).
In terms of individual sectors, just over 88% of participants from the Education and Training sector
and just over 87% from the Other Services sector, used technology to enable people to work from
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home. The differences between the top five industries in the DWAT Survey regarding the
proportions of Yes and No responses to this question were significant (χ2 = 11.867, df=4, .05>p>.02).
Previous research referred to in Chapter 3 noted that frequently cited benefits of telework included
reduction in travel and operational costs. In contrast, the DWAT Survey found no significant
associations that suggested that telework was used to reduce operational costs and/or travel. For
example, 61% of respondents who indicated that their workplace used technology to work from
home also indicated that they used ICT to reduce their operational costs. This was not significantly
different from the percentage (58.3%) who said that their workplace did not undertake telework yet
still indicated that ICT was used to reduce operational costs. Similarly, 59.4% of respondents who
indicated that their workplace undertook telework said that their workplace used applications to
reduce travel, compared to 46.1% of respondents who indicated that their workplace did not
undertake telework but that their workplace used applications to reduce travel. The differences
between workplaces that teleworked and did not telework regarding the proportions that did and
did not use ICT to reduce their operational costs were not significant (χ2 = 2.0542, df=1, .2>p>.1).
DWAT survey results suggest that connectivity is less likely to have a greater influence on the
decision to use teleworking than the suitability of certain sectors to telework, individual positions,
workplace or organisational capacity, and culture. Additional findings regarding costs benefits and
travel are presented in section 6.8.

6.3. Online training

In Question 15, respondents were asked if their workplace used online training to up-skill staff.
Nearly 58% of respondents said that their workplace offered online training programs. Of these,
most (44.8%) worked in government organisations, followed by NFP/community groups (35.6%) and
businesses (19.5%) (Figure 6.3). The proportion of government respondents is greater than their
proportional representation amongst the sample of Internet users as a whole (Figure 6.4) suggesting
that government workplaces are more likely to utilise online training programs than NFP/community
group workplaces. In contrast, the proportion of respondents from the business sector is consistent
with their proportional representation in the overall sample of Internet users in the DWAT Survey.
These differences between workplace types regarding the proportions of Yes and No responses to
Question 15 were highly statistically significant (χ2 = 12.9861, df=2, .01>p>.001). The proportion of
business respondents who indicated that their workplace undertook online training (19.5%) is lower
than that recorded by the ABS for all Australian businesses (31.1%).311
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Figure 6.3. Responses to Question 15: “Does your workplace use online training
programs to up-skill people?” by workplace type.
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Figure 6.4. Proportion of participants who used online training programs to up-skill
people compared to proportions of all Internet users in the DWAT survey, by
workplace type.

When considered by remoteness there was very little difference in the proportion of respondents
from Outer Regional, Remote and Very Remote areas who indicated that their workplace undertook
online training (56.4%, 58.3% and 57.7% respectively). Similarly, connectivity type does not appear
to be an influencing factor. One Very Remote government participant commented that “We do
online training but not live.” Differences between connectivity types regarding the proportions of
Yes and No responses to Question 15 were not statistically significant (χ2 = 4.1226, df=5, p>.5).
One issue that was not explored as part of the DWAT Survey, but was raised in a comment by one
participant, was the capacity of staff to undertake training online. One Remote user from Alice
Springs wrote that “Staff do not have the LLN skills to be trained online.” This serves to highlight that
for some Territory workplaces their digital capacity and capability is limited by gaps in basic literacy
and numeracy skills that must be overcome before professional skills can be enhanced.
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6.4. Digital training

Question 16 asked participants if their workplace undertook about digital training, for example,
training in social media, digital marketing or e-commerce. While 58% of respondents indicated that
their workplace used online training, Question 16 revealed that only 39.1% undertook digital training
and over half (55.6%) did not. This suggests that most digital training does not occur online. Instead,
it is likely that digital training occurs in structured learning opportunities outside of the workplace
such as workshops and training courses at educational institutions. There were no statistically
significant differences between workplace types regarding the proportions of Yes or No respondents
to this question (χ2 = 0.34, df=2, p>.5). Similarly, there was almost no difference between workplace
locations with 38.5% of Outer Regional, 40% of Remote and 38.5% of Very Remote workplaces
undertaking digital training.
However, there does appear to be a relationship between online training and digital training.
Workplaces that undertook online training were much more likely to also provide digital training
whereas those that did not undertake online training were far less likely to undertake digital
training. Differences between workplaces that did and did not undertake online training regarding
the proportions of Yes and No responses to Question 16 were highly statistically significant (χ2 =
34.289, df=1, .01>p>.001).
It should be noted that while less than 50% of participants indicated that their workplace undertook
digital training regardless of location or type of workplace, many people may be self-taught or have
received training at previous workplaces. Accordingly, the extent to which poor digital literacy is a
barrier to ICT adoption and usage in Territory workplaces is not clear since it cannot be assumed that
lack of formal digital training equates to poor digital literacy. Participants responses to the DWAT
survey questions overall suggest that there are reasonable levels of digital literacy in NT workplaces.
Nevertheless, at least one participant expressed the view that “staff need ongoing training to use
technology.” Research to determine the common characteristics of successful digital training
should include factors such as type, duration, and delivery mode within the context of the individual
workplace, number of employees, industry sector, etc.
Interestingly, of those respondents whose workplaces undertook digital training (n=59), 78% also
had a strategy to increase their digital presence (Question 24) compared to only 36.9% of
respondents whose workplaces had not undertaken digital training. Of those respondents whose
workplaces did not undertake digital training, 58.3% did not have a digital strategy. The differences
between workplaces that did and did not undertake digital training regarding the proportions of
respondents who answered Yes and No to Question 24, were highly statistically significant (χ2 =
25.273, df=2, p<.001). Clearly there is a strong relationship between these two variables, however
whether digital training occurs as part of a digital strategy or whether the digital training is a driver
for the development of digital strategies, was not explored as part of the DWAT Survey.
Of the 151 Internet users in the Survey, only 34.4% answered Yes to both training questions and a
very similar percentage answered No to both training questions (33.8%). These groups were
examined more closely in order to determine what shared workplace characteristics might be found
amongst respondents in each of the two groups (Table 6.2). The trends evident in this table are
broadly consistent with research elsewhere that has noted that organisation size and capacity
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impacts upon the extent to which online or digital training is carried out. For example, resourcing is a
particular issue amongst NFPs and in the DWAT Survey there are slightly more NFPs amongst the No
group than expected. In contrast, amongst the Yes group there are slightly more respondents from
government which may reflect greater capacity to undertake training, including digital training, in
this sector. However some caution is required when interpreting these results, as sampling bias
cannot be ruled out. The differences between workplace types regarding the proportions of Yes and
No responses to these training questions were not statistically significant (χ2 = 4.2427, df=2,
.2>p>.1).

Table 6.2. Profile of participants in relation to online training (Question 15) and digital training (Question 16).
Feature
% of participants who
% of participants who
answered Yes to Q 15 & 16
answered No to Q 15 & 16
Location:
urban
55.8
66.7
non-urban
44.2
33.3
Outer regional
25.0
25.5
Remote
40.4
41.2
Very remote
34.6
33.3
Workplace type:
Govt
40.4
21.6
NFP-CP
42.3
58.8
Business
17.3
17.6
Other
0
2
Workplace size:
0-5 staff
28.8
39.2
6-50
42.3
47.0
51-200
23.1
5.9
over 200
5.8
5.9
1-10
0
2
Top five industries:
Arts & Recreational Services
7.7
19.6
Education &Training
5.8
15.7
Healthcare & Social Services
15.4
15.7
Other Services
40.4
13.7
Public Administration & Safety
5.8
15.7
Connectivity type:
ADSL2/2+
17.3
23.5
Cable/Fibre
13.5
9.8
CITRIX
7.7
3.9
3G/4G
13.5
5.9
Satellite
19.2
7.8
Wireless
11.5
33.3
Don’t know
17.3
15.7

While it was expected that there would be disproportionately more users answering Yes to both
training questions amongst respondents in Remote and Very Remote areas, this was not the case.
Similarly, there were no statistically significant differences between workplaces in urban and nonurban areas regarding the proportions of those who answered either Yes, or No, to both training
questions (χ2 = 1.2865, df=1, .5>p>.2).
Table 6.2 also shows the top five industry sectors represented in the DWAT Survey. Additional
industries were not considered in further detail owing to the small sample sizes. Participants from
61

the Other Services sector dominated the group that answered Yes to both training questions. There
were far fewer respondents than expected from the Education and Training, Public Administration
and Safety sectors answering Yes to both questions. This result was all the more surprising given the
disproportionate representation of respondents who work in government agencies amongst the Yes
group. There were also far fewer respondents from the Arts and Recreation Services industry than
expected. It is suggested that this finding reflects resourcing and capacity, particularly in the Arts
sector, which historically has been under-funded and even more so in recent times. Given tight
budgets this sector may have eschewed training, including digital training, even though at a broader
level the Arts and Recreation sector tends to be more digitally savvy in terms of social media and
digital engagement. It was beyond the scope of the DWAT Survey to consider these results in further
detail but further research should explore the drivers for workplaces in different industry sectors to
undertake online training and digital training as differences between the top five industries
regarding the proportions of Yes and No responses to both training questions were highly
statistically significant (χ2 = 14.1262, df=4, .01>p>.001).
Differences between the Yes and No groups regarding proportions of different connectivity types
may be of some statistical significance (χ2 = 10.527, df=5, .1>p>.05). For example, 19.2% of the group
that answered Yes to both training questions used satellite compared to 7.8% of the No group.
Conversely, 11.5% of the Yes group used wireless compared to 33.3% of the No group. These
proportions are not what might be expected if poor connectivity was adversely impacting on the
ability of workplaces to undertake online and digital training.

6.5. Use of the Internet for Recruitment

In Question 18 participants were asked whether their workplace used the Internet to assist with
recruitment processes. About three quarters of all respondents (75.5%) said Yes, which is not
surprising given the remoteness of the Territory. Few comments were provided regarding this aspect
of Internet use, however one respondent wrote that they used the job search site, Seek, and
advertised through online recruitment sites. One general manager in a Remote workplace
commented that they were “starting to use Skype more often when interviewing.” There were more
government workplaces than expected using the Internet for recruitment (86.8%) and fewer from
business (61.5%). The differences between workplace types regarding the proportions of Yes and No
responses to this question were statistically significant (χ2 = 7.7396, df=2, .05>p>.02).
It was anticipated that a greater proportion of respondents who used the Internet for recruitment
would be located in Remote and Very Remote areas compared to Outer Regional areas and this was
the case (Figure 6.4). However, these differences between remoteness locations regarding the
proportions of Yes and No responses were not statistically significant (χ2 = 2.3904, df=2, .5>p>.2).
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Figure 6.4. Responses to Question 18: “Does your workplace use the Internet to
assist with recruitment processes?” by location (remoteness).
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No strong patterning was evident when the responses of users in urban and non-urban areas were
examined. It was anticipated that a much greater proportion of respondents situated outside of the
main urban areas would utilise the Internet as part of their recruitment processes, compared to
those situated in one of the four main urban areas, but this does not seem to be the case (Figure
6.5). One explanation for this pattern may be that some workplaces in non-urban areas have a head
office in an urban area with all recruitment being undertaken by the head office.
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Figure 6.5. Responses to Question 18: “Does your workplace use the Internet to
assist with recruitment processes?” by location (urban vs non-urban).

6.6. Reliance on Government websites
In Question 19 participants were asked if their workplace relied on Government websites for up to
date information, for example, regarding programs or compliance. Just over three quarters of
respondents replied Yes (76.8%) (Figure 6.6). Differences between workplace types regarding the
proportions of Yes and No responses were statistically significant (χ2 = 7.6946, df=2, .05>p>.02). For
example, a greater than expected proportion of respondents from the NFP/community group and
business workplaces answered No to this question, while a greater than expected proportion of
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respondents from government workplaces answered Yes. These findings are not surprising when
considered in the context of research undertaken elsewhere. Although the DWAT Survey did not ask
respondents about specific types of information, nor to rate Government websites compared to
other sources of information, other research has indicated that Australian businesses and NFPs
generally found government sources amongst the least helpful in terms of providing information
about ICT related matters312.
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Figure 6.6. Responses to Question 19: “Does your workplace rely on Government
websites for up to date information?” by workplace type.

% per location category

Location also clearly played a role in terms of reliance on government websites as a source of ICT
information. While 61.5% of respondents in Outer Regional areas relied on government websites,
this figure increased to just over 90% for respondents in Very Remote areas (Figure 6.7). Differences
between workplace locations (remoteness) regarding the proportions of Yes and No responses were
highly statistically significant (χ2 = 10.1734, df=2, .01>p>.001). These results are not surprising given
that respondents situated in Remote and Very Remote areas have less access to and fewer
opportunities to gain information from alternative sources such as industry association gatherings,
business networks and so on. It is also not surprising given that respondents from government
agencies dominated the Remote and Very Remote user groups.
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Figure 6.7. Responses to Question 19: “Does your workplace rely on Government
websites for up to date information?” by location (remoteness).
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6.7 Innovation

% per organisation type

Previous research by the Productivity Commission found that there was a positive relationship
between ICT and product innovation involving new or substantially changed goods and services.313
Participants in the DWAT Survey were asked if their workplace used technology to identify new
markets, services or products (Question 23) and whether or not their workplace actively looked to
develop new services that could be delivered online (Question 25). Overall, about two-thirds (66.9%)
of respondents said that their workplace used technology to identify new markets, services or
products. There were slight differences between workplace types regarding the proportions of Yes
and No responses (Figure 6.8), although these were not statistically significant (χ2 = 2.1516, df=2,
.5>p>.2).
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Figure 6.8. Responses to Question 23: “Does your workplace use technology to
identify new markets, services or products?” by workplace type.

When responses were considered according to workplace size (number of employees) it was noted
that of those who said their workplace did not use technology to identify new markets, products or
services, 47.6% had 0-5 employees, which is greater than expected (36.4%), while 38.1% had 6-50
employees, which is less than expected (44.4%). However while these results suggest that workplace
size (as a measure of capacity) may be a factor regardless of workplace type, differences between
workplaces (based on size) regarding the proportions of Yes and No responses were not statistically
significant (χ2 = 4.3321, df=3, .2>p>.1). Likewise, neither connectivity type nor location (Table 4.4)
appears to be a factor determining whether or not a workplace used technology to identify new
markets, services or products. While the latter may seem surprising, it is less so when considered
within the context of a digital economy in which traditional market and geographic barriers may be
of less importance.
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Table 6.3. Responses to Question 23 regarding using technology to identify new markets, services or products,
by location.
Location of participant
Yes (%)
No (%)
Don’t know/not answered (%) Total
Outer regional
66.7
25.6
7.7
100
Remote
70.0
28.3
1.7
100
Very Remote
63.5
28.9
7.6
100
Urban
67.7
27.2
5.1
100
Non-urban
65.4
28.8
5.8
100

It was noted in Chapter 2 that some industries were more likely to be innovative than others in
terms of transformation and adaptation to a digital economy. In the DWAT survey most
respondents who answered Yes to Question 23 worked in Other Services (24.7%), followed by Arts
and Recreation (15.8%), Health Care and Social Services and Public Administration and Safety (12.9%
each) and Education and Training (10.9%). In contrast of those who answered No, most worked in
Health Care and Social Services (26.2%), Public Administration and Safety (16.7%), Other Services
(14.3%), Education and Training (11.9%), Arts and Recreation (9.5%). Small sample sizes for other
industries precludes any meaningful statements regarding the extent to which they are innovative,
but data for the top five industries suggests that the Other Services and Arts and Recreation
industries were more likely to be innovative whereas Health, Public Administration and Education
and Training sectors were less likely.

% per workplace type

When asked if their workplace actively looked to develop new services that could be delivered
online (Question 25), a little more than half (53%) said Yes, while 39.1% of respondents said No, with
the remaining responses Unsure or left blank. When the Yes and No responses were compared
within workplace type categories (Figure 6.9), it appeared that government and NFP/community
group workplaces were more likely to actively look to develop new services that could be delivered
online (60.4% and 52.8% respectively), compared to business workplaces (42.3%). These differences
between workplace types regarding the proportions of Yes and No responses may be of some
statistical significance (χ2 = 4.6178, df=2, .1>p>.05).
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Figure 6.9. Responses to Question 25: “Does your workplace actively look to develop
new services that can be delivered online?” by workplace type.
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Respondents who answered Yes to Question 23 were more likely to also answer Yes to Question 25
while those who answered No to Question 23 were more likely to also answer No to Question 25.
The differences in the proportions of those who said Yes to both questions, No to both questions
and those who answered Yes to one question and no to the other, were highly statistically significant
(χ2 = 9.393, df=1, .01>p>.001). In Territory workplaces it appears that there is a strong relationship
between the use of ICT to identify new markets, services or products and actively developing new
services to be delivered online. However, while business and government workplaces were more
likely to use technology to identify new markets, services or products than NFP/community groups,
businesses were less likely to look to develop new services that could be delivered online than
government and NFP/community groups. These results are consistent with a market-driven profit
imperative for business organisations, while the emphasis on developing new online services by
NFP/community group workplaces is consistent with their service provision role and/or a desire to
provide improved services at lower cost.
Location (remoteness) does not appear to be a factor regarding whether or not a participant’s
workplace actively looked to develop new services that could be delivered online (Table 6.4). The
differences between remoteness categories regarding the proportions of Yes and No responses were
not statistically significant (χ2 = 0.2771, df=2, p>.5). Clearly there are other factors influencing these
activities.

Table 6.4. Responses to Question 25 regarding workplaces actively looking to develop new services that could
be delivered on online, by location.
Location of participant
Yes (%)
No (%)
Don’t know/not answered (%) Total
Outer regional
51.2
38.5
10.3
100
Remote
58.3
38.3
3.4
100
Very Remote
50.0
40.4
9.6
100
Urban
50.5
40.4
9.1
100
Non-urban
57.7
36.5
5.8
100

For example, it seemed a reasonable expectation that those respondents whose workplaces
provided services to rural and remote areas with limited/no telecommunications, would be less
likely to develop online services given the limited opportunities their clients would have to access or
reliably access those online services. However this was not the case (Figure 6.10).
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Figure 6.10. Responses to Question 25: “Does your workplace actively look to
develop new services that could be delivered online?” by provision of services to
rural and remote areas with limited/no telecommunications.

Other reasons that workplaces may develop online services include to: reduce costs; provide more
efficient services to online clients; increase competitiveness; or plan for a future when
telecommunications for remote clients would improve. Note that connectivity type did not appear
to be a factor.
Chapter 3 noted that organisation size plays a role in the extent to which technology is used to
develop new products, services and/or markets. In the DWAT survey it was also expected that size
would be a factor in the extent to which workplaces looked to develop new services for online
delivery. Results shown in Figure 6.11 suggest that in the NT large organisations (200+ staff) are
much more likely to develop new services for online delivery compared to micro, small and mediumsized workplaces. While this is consistent with research undertaken elsewhere, our results should
nevertheless be treated cautiously owing to the small sample of large organisations in the survey.
There was very little variation in the proportion of Yes and No responses from respondents in
workplaces with less than 200 employees.

% per size category
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Figure 6.11. Responses to Question 25: “Does your workplace actively look to develop
xiv
new services that could be delivered online?” by workplace size (number of employees) .
xiv

The total population of category 1-10 staff is one; it is included here for the sake of completeness.
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% per industry category

Participant’s responses to Question 23, indicated that workplaces in Other Services and Arts and
Recreation were more likely to be innovative and use technology to identify new markets, products
and services, whereas those in the Health, Public Administration, and Education and Training sectors
appeared less likely to do so. It was expected that the responses to Question 25 would result in a
similar pattern and this was more or less the case. Workplaces in Other Services and Arts and
Recreation were more likely to actively look to develop new services that could be delivered online,
along with Public Administration and Safety, while workplaces in the Health and Social Services and
Education and Training sectors were less likely (Figure 6.12).
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Figure 6.12. Responses to Question 25: “Does your workplace actively look to
develop new services that can be delivered online?” by industry for the top five
industries in the DWAT survey.

The overall innovativeness of the top five industries in the DWAT Survey was determined by ranking
the responses to Questions 23 and 25 according to proportion per industry group that answered in
the affirmative to each question. A rank of 1 was awarded to the industry group with the highest
proportion that answered in the affirmative and rank of 5 awarded to the industry group with the
lowest proportion. These two rankings were then totalled (Table 6.5). Based on this assessment,
workplaces in Other Services are the most innovative, followed by Arts and Recreation services and
Public Administration and Safety, with Education and Training, and Health and Social Services the
least innovative. Small sample sizes precluded applying this approach to any of the other industries
represented in the DWAT Survey. However amongst these top five industries there is a positive
correlation between workplaces that used technology to identify new markets, services and
products and workplaces that actively looked to develop new services for online delivery (rs = 0.80,
.1>p>.05).
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Table 6.5. Innovation ranking of the top five industries (by proportional representation) included in the DWAT survey based
on proportion that answered Yes to Questions 23 and 25.
Industry
Ranking
Q 23. Used technology to
Q 25. Actively developed
Total ranking
identify new markets, services
new services for online
or products?
delivery?
Other Services
1
1
2
Arts and Recreation
2
3
5
Public Administration and Safety
3
2
5
Education and Training
4
5
9
Health and Social Services
5
4
9

6.8

Cost benefits

Research cited elsewhere in this report identified cost as both a driver and a barrier to Internet
adoption, and cost reduction as a potential adaptive strategy for digital transformation. In addition,
there is a widely held belief that the Internet can mitigate or overcome some of the challenges faced
in regional areas, including operational costs and cost of travel314. The DWAT Survey aimed to assess
the extent to which Territory workplaces use of technology had allowed them to reduce their
operational costs (Question 9) and if their workplace used applications such as web or
videoconferencing, to reduce travel (Question 11).

% per workplace category

Use of ICT to reduce operational costs
Of the 151 Internet users, only 55% answered Yes when asked if their workplace use of technology
had reduced their operational costs, 35.8% said No and the remainder were unsure or did not
answer this question. When the responses were grouped according to type of workplace (Figure
6.13) 69.2% of respondents from business workplaces responded in the affirmative, compared to
less than half (47.2%) of the respondents from government, however these differences between
workplace types regarding the proportions of Yes and No responses were not statistically significant
(χ2 = 1.6529, df=2, .5>p>.2).
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Don't know/not
answered
No
Yes

Workplace
Figure 6.13. Responses to Question 9: “Has the use of technology allowed your
workplace to reduce operational costs?” by workplace type.
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It was anticipated that a greater proportion of respondents in Remote and Very Remote areas would
indicate that ICT had reduced their operational costs than in Outer Regional areas. However as
shown in Figure 6.14 this was not the case. These differences between locations (remoteness)
regarding the proportions of Yes and No responses may be of some statistical significance (χ2 =
5.534, df=2, .1> p>.05).
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Figure 6.14. Responses to Question 9: “Has the use of technology allowed your
workplace to reduce operational costs?” by location (remoteness).

Interestingly, the majority of users of all types of Internet connectivity said that use of technology in
their workplace had reduced their operational costs except for those respondents reliant on
satellite. The overwhelming majority (66.7%) of satellite users said that use of technology in their
workplace had not reduced their operational costs. The differences between connectivity types
regarding the proportions of Yes and No responses to Question 9 may be of some statistical
significance (χ2 = 11.0399, df=5, .1>p>.05). Given the majority of satellite users are situated outside
of the four main urban areas, it may be that other costs such as transport, power, water and so on,
are sufficiently high that technology alone cannot offset operational costs. The relatively high cost of
satellite services compared to other types of connectivity is also likely to be a factor. These results
also go some way towards explaining the patterning shown in Figure 6.14.
It was expected that those workplaces that delivered services to rural or remote areas with
limited/no telecommunications might be less able to reduce their operational costs owing to the
higher costs associated with service delivery in these areas. However the differences between
workplaces that did and did not deliver remote services regarding the proportions of Yes and No
responses to Question 9 were not statistically significant (χ2 = 0.2469, df=1, p>.5; Table 4.7).
Table 6.6. Responses to Question 9 regarding use of technology to reduce operational costs, by provision of services to
rural/remote areas with limited/no telecommunications.
Category
Yes (%) No (%) Don’t know/not answered (%) Total
Workplace delivered services to rural/remote areas
57.29
34.37
8.34
100
Workplace did not deliver services to remote areas
53.06
38.78
8.16
100
Don’t know/not answered
33.33
33.33
33.33
100
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A greater proportion of respondents from large organisations (70%) and medium-large (i.e. 51-200
staff) organisations (72%) said that the use of technology in their workplace had reduced their
operational costs, compared to respondents from micro-small (0-5 staff) (49.1%) and small-medium
organisations (52.2%). These results are consistent with other research that indicates that generally
larger organisations tend to identify greater cost benefits from ICT adoption than smaller
organisations, in part owing to economies of scale.

% per industry category

Of the top five industries represented in the DWAT Survey, 65% of participants based in the Public
Administration and Safety sector responded in the affirmative, in contrast to only 42.1% of those
from the Education and Training sector (Figure 6.15). Overall, the majority of respondents in all but
two sectors indicated that technology in their workplace had reduced their operational costs.
Respondents from the Education and Training sector were evenly split between Yes and No, and the
majority of respondents from the Professional, Scientific and Technical Servicesxv sector (63.6%)
answered No.
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Figure 6.15. Responses to Question 9: “Has the use of technology allowed your
workplace to reduce operational costs?” by industry for the top five industries in the
DWAT survey.

Of those respondents who indicated that use of technology in their workplace had reduced
operational costs (n=83), most did not respond to Question 9b, an optional question, which asked
respondents to provide an estimate (as a percentage of savings) of their cost reduction. However
estimates that were provided, ranged from 2% up to 80% with the median around 15%. One Remote
user commented that “Virtual based admin reduces costs by 50 percent.”

xv

The overall small sample size of this sector (n=11) should be noted.
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% per workplace category

Use of applications to reduce travel
There is a strong perception that use of ICT can reduce travel, which can be a substantial expense in
Remote and Very Remote areas. Question 11 of the DWAT Survey asked respondents if their
workplace used applications, such as web and videoconferencing, to reduce travel. Overall, 55% of
respondents said Yes. Although the business sector seemed to make greater use of these
applications to reduce travel compared to other sectors (Figure 6.16), differences between
workplace types regarding the proportions of Yes and No responses were not statistically significant
(χ2 = 1.0241, df=2, p>.5).
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Don’t know/not
answered
No
Yes

Workplace type
Figure 6.16. Responses to Question 11: “Does your workplace use applications
(such as web and video conferencing) to reduce travel?” by workplace type.

Responses according to workplace location (remoteness) were examined (Figure 6.17) but
differences between remoteness categories regarding proportions of Yes and No responses were not
statistically significant (χ2 = 1.0506, df=2, p>.5). However, highly significant statistical differences
emerged at a more fine-grained level, when differences between urban and non-urban locations
regarding the proportions of Yes and No responses were considered (χ2 = 8.9833, df=1, .01> p>.001).
While the majority of respondents in urban areas (63.6%) said that they used applications to reduce
their travel, the majority of respondents in non-urban areas (59.6%) said they did not. The majority
of respondents in non-urban areas (57.7%) cited lack of reliable connectivity as the reason they did
not use applications to reduce travel costs. Only two individuals cited No need/lack of applicability as
the reason. In contrast, most respondents in urban areas (41.2%) said there was no need. Despite
being situated in urban areas, just under a quarter (23.5%) cited unreliable connectivity but whether
this referred to their clients’ unreliable connectivity or their own is unclear.
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Figure 6.17. Responses to Question 11: “Does your workplace use applications
(such as web and video conferencing) to reduce travel?” by location (remoteness).

Responses to Question 11 were also grouped according to whether or not the workplace delivered
services to rural and remote areas with limited/no telecommunications (Table 6.7). It was
anticipated that respondents whose workplaces delivered services to these areas would be less likely
to be able to use applications to reduce travel, but this was not the case. The differences between
workplaces according to whether or not they delivered services to remote areas regarding the
proportions of Yes and No responses to this question were not statistically significant (χ2 = 0.3929,
df=1, p>.5).
Table 6.7. Responses to Question 11 regarding use of applications to reduce travel, by provision of services to rural/remote
areas with limited/no telecommunications.
Category
Yes (%) No (%) Don’t know/not answered (%) Total
Workplace delivers services to rural/remote areas
56.25
41.67
2.08
100
Workplace does not deliver services to remote areas
52.00
48.00
0
100
Don’t know/not answered
60.00
20.00
20.00
100

All participants answering No to Question 11 were asked why they did not use applications to reduce
their travel, regardless of their workplace location. The most commonly cited reason was lack of
reliable connectivity (41.9%), followed by no need or lack of applicability (23.2%) and slow service
(speed) (9.3%) (Table 6.8). Apart from one participant who identified cost as a factor, another who
referred to a “lack of policies, procedures and resources”, and another who said it was “not
advanced”, all the others identified a lack of appropriate infrastructure/technology.
When responses to Question 11 were compared to connectivity type, it appeared that connectivity
was the major issue. 88% of respondents reliant on satellite said they did not use applications such
as the web and video conferencing to reduce their travel, compared to 58.8% of those on ADSL2/2+
and 54% using wireless who said they did. The differences between connectivity types regarding
proportions of Yes and No responses to this question were highly statistically significant (χ2 =
15.4512, df=5, .01>p>.001).
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Table 6.8. Reasons why some participants did not use applications to reduce their travel.
Reason
% of participants who answered Q 11b
Lack of reliable connectivity/service
41.9
Not required/no real need/not applicable
23.2
Service too slow
9.3
Lack of videoconferencing facilities
4.6
“Internet not good enough”
4.6
Lack of technology
4.6
No service
2.3
Lack of bandwidth
2.3
Lack of infrastructure
2.3
“Teleconference is fine”
2.3
Lack of policies, procedures and resources
2.3
Cost
2.3
“Not advanced”
2.3

Although it was beyond the scope of the current study to explore the relationship between
technology and travel in greater depth, it is possible that an additional reason why some participants
did not use applications to reduce their travel, related to the motivation for travel. Research
elsewhere has found that the availability of Home Internet did not significantly reduce travel by
Remote and Very Remote Indigenous residents because people travelled for multiple reasons that
could not all be met simply by accessing the Internet.315 This is consistent with a growing number of
studies, which challenge the conventional views firstly, that travel is a disutility to be minimised, and
secondly that use of ICT reduces travel.316 Research by Nobis and Lenz,317 and Dal Fiore and others318
have shown that technologies such as mobile technology may actually increase travel or “digital
nomadism” by providing people with new reasons to travel.319 In addition to cost considerations, the
ability to fulfil multiple activities at the real (as opposed to virtual) location, for example by linking
recreational/social activities to a business trip, as well as the quality of the experience at the
destination end-point also influence the decision whether or not to travel320.
Other research has demonstrated a strong correlation between mobile phone use and travel
behaviour, i.e. amongst people who have a high level of mobile phone use, frequency of travel
declined less or even increased compared to all other people.321 Although the DWAT Survey did not
specifically investigate levels of mobile use and travel frequency, a comparison of the responses to
Question 11 and Question 8, which asked about workplace use of mobile technologies to access and
transfer data, suggests there is a significant relationship between the two. For example, 52% of
respondents answered Yes to both Questions 11 and 8, compared to 34% who indicated that their
workplace used mobile technologies and devices, but did not use applications to reduce their travel
and 3.4% who indicated that their workplace did not use mobile technologies but did use
applications to reduce their travel. The differences between workplaces that did and did not use
applications to reduce their travel regarding the proportions of Yes and No responses to Question 8,
were statistically significant (χ2 = 8.7104, df=1, .01>p>.001). It was beyond the scope of our study to
further investigate the nature of this relationship between mobile phone use and travel behaviour
but this is an area worthy of further investigation given the high levels of mobile technology and
device use (>86%) in Territory workplaces and increasing demand for mobile coverage.
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In terms of workplace size (number of employees) 80% of respondents from large organisations,
58.2% from workplaces with no more than five staff, and around 50% of respondents from smallmedium and medium-sized workplaces, said that their workplace used applications to reduce their
travel. Although our sample size of large organisations was small, these results are consistent with
research elsewhere indicating that larger organisations have a greater capacity to use ICT to reduce
their costs than SMEs.322

% by industry category

At least 50% of participants from three of the top five industries in the DWAT Survey, indicated that
their workplace used applications such as web or videoconferencing to reduce travel (Figure 6.18).
Respondents from the Public Administration and Safety sector were most likely to use applications
to reduce travel (85%), followed by those in Education and Training (68.4%) and Healthcare and
Social Services (61.5%). In contrast only 31.2% of respondents from workplaces in the Other Services
sector answered Yes. Given that this sector has tended to be one of the more innovative industries
in terms of their Internet use, this result was initially surprising until some potential reasons were
considered. Just under two-thirds of respondents in this sector who said that they did not use
applications to reduce travel, cited unreliable connectivity as the reason. The differences between
the top five industries regarding the proportions of Yes and No responses to Question 11 were highly
statistically significant (χ2 = 17.692, df=4, .01>p>.001).
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Figure 6.18. Responses to Question 11: “Does your workplace use applications to
reduce travel such as web and videoconferencing?” by industry for the top five
industries in the DWAT survey.

The overall extent to which respondents used the Internet to reduce costs was measured by the
number of respondents who answered Yes and No to both Questions 9 and 11 (35.1% and 19.2%
respectively). Respondents who answered No to both questions (i.e. did not use the Internet to
reduce costs) tended to be from smaller government agencies in either urban or non-urban areas,
providing Other Services and relying on satellite connectivity (Table 6.9). In contrast, respondents
who answered Yes to both questions tended to be from small NFPs based in urban areas using
wireless Internet, engaged in Public Administration and Safety, Health, and Other Services.
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Other differences between these two groups were also apparent. For example, respondents from
business workplaces comprised less than 7% of the No group, but accounted for just over 20% of the
Yes group, and while there was only one participant from a workplace with over 200 employees in
the No group, respondents from large organisations comprised 11.3% of the Yes group. Notably
nearly 38% of respondents in the No group relied on satellite connectivity compared to less than 2%
of respondents in the Yes group. Whilst interesting, these findings may reflect sample size biases
rather than actual trends. Further research with a larger sample population is required.
Table 6.9. Characteristics of participants who answered Yes or No to both Questions 9 and 11.
Feature
% of participants who
% of participants who
answered Yes to Q 9 and Q 11
answered No to Q 9 and Q 11
Location:
urban
69.81
48.27
non-urban
30.19
51.73
Outer regional
35.85
24.14
Remote
28.30
37.93
Very remote
35.85
37.93
Workplace type:
Govt
33.96
51.73
NFP-CP
45.28
37.93
Business
20.75
6.89
Other
0
3.45
Workplace size:
0-5 staff
32.07
27.59
6-50
41.51
58.62
51-200
13.21
10.35
over 200
11.32
3.45
1-10
1.89
0
Top five industries:
Arts and Recreational Services
9.43
10.34
Education and Training
11.32
13.79
Healthcare & Social Services
15.09
6.90
Other Services
15.09
41.38
Public Administration and Safety
24.53
6.90
Services to remote areas:
Yes
69.81
65.51
No
26.41
31.03
Did not answer question
3.77
3.45
Connectivity (participants may use more than
one type):
ADSL2/2+
22.64
10.34
Cable/Fiber
13.21
10.34
CITRIX
5.66
0
3G/4G
11.32
3.45
Satellite
1.89
37.93
Wireless
26.41
27.59
Don’t know
1.89
10.34

6.9. Optimising use of the Internet

Only 25 respondents (16.5%) answered Yes to all four Questions 9 and 11 (use of the Internet to
reduce costs) and Questions 15 and 16 (online and digital training). While no clear patterning could
be discerned regarding workplace size or industry, there was a tendency for respondents who
answered Yes to all four of these questions to come from the NFP sector (52%), be situated in urban
areas (68%) and providing services to remote areas (64%). There was no clear trend towards one
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particular type of connectivity although only one participant in this group relied on satellite. No clear
patterning was apparent at the broader level of location by remoteness owing to the small sample
size. Similarly, no clear patterning was obvious in terms of organisation size or industry.
Just under 12% of respondents (n=18) answered Yes to Questions 9 and 11 (reducing costs and
travel), 15 and 16 (training) as well as 23 and 25 (innovative use). Of these 55.5% were from the NFP
sector, situated in urban areas (66.7%) and providing services to remote areas (72.2%). No particular
type of connectivity dominated this group, however it was observed that none of these 18
respondents relied on satellite. Only 4.6% respondents (n=7) answered No to all six questions 9, 11,
15, 16, 23 and 25. The small sample size precludes any meaningful conclusions but it is worth noting
that there was no clear bias towards any particular workplace type, size, industry, location, type of
connectivity or provision of services to remote areas with limited telecommunications.
Although not conclusive, these results suggest that NFP/community groups are more likely to
optimise their Internet use than government or business workplaces, using it to deliver training
online and undertake digital training, and identify and develop new services, including online
services. These results also suggest that satellite connectivity is a key barrier preventing or restricting
the extent to which workplaces can optimise their Internet use.

6.10. Use of digital communications and collaboration tools

The DWAT Survey did not ask any specific questions around respondents’ use of communications or
collaboration tools such as social media, Skype and so on. However the Digital Business Insights 2014
survey indicated that NT business use of Facebook, email news, Skype, Chat and Podcasts was above
the national average for each of these categories, and below the national average for LinkedIn,
Twitter, YouTube and Blogs323 (Figure 6.19).
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Figure 6.19. Use of digital communications and collaboration tools by NT businesses
compared to the national average.
Data source: Digital Business Insights 2014, p25.
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7. ICT management

A series of questions were asked around the management of ICT in Territory workplaces, including
the internal ability to manage digital aspects of the business; policies and procedures in place for
staff working online; compliance with legislation and data standards; and cyber-security. These
aspects of ICT adoption and usage also are important in terms of capacity to adapt to a digital
economy.

7.1. Regular updating of online resources

% per workplace category

Question 13 asked participants whether their workplace’s online resources, i.e. website or Facebook
page, were regularly updated. Overall, 68.9% said Yes and 25.8% said No, with the rest Not sure or
no response. Respondents from government workplaces dominated the No group, accounting for
53.8% of this category. In terms of workplace type, while 81.4% of respondents from
NFP/community group workplaces said they regularly updated their online resources, only about
half of the respondents from government workplaces said that their online resources were regularly
updated (Figure 7.1). These differences between workplace types regarding the proportions of Yes
and No responses were highly statistically significant (χ2 = 10.7644, df=2, .01>p>.001).
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Figure 7.1. Responses to Question 13: “Are your online resources regularly updated?”
by workplace type.

In terms of location, workplaces in Outer Regional and Remote areas were more likely to regularly
update their online resources (74.3% and 68.3% respectively) compared to those in Very Remote
areas (25%). These differences between locations (remoteness) regarding the proportions of Yes and
No responses were highly statistically significant (χ2 = 27.8419, df=2, p<.001).
At a more fine-grained level some respondents in non-urban areas whose workplace did not
regularly update their online resources provided reasons, including: updates being undertaken by
their head office/parent organisation; lack of available staff/specialists with the necessary skills; and
lack of a website and/or Facebook page. One respondent indicated that they did not have a
Facebook page because they would not be able to find the necessary time to maintain and update it.
Another wrote that “it is very difficult to get approval to update our website.” Notably, poor
connectivity was not identified as a reason why a workplace’s online resources weren’t regularly
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updated. It would seem that organisational capacity has a great impact on the extent to which
organisations manage their ICT, including maintaining and updating their online resources. Larger
organisations have a greater capacity to undertake this type of activity through employing more
and/or specialist staff, compared to micro and small organisations, however in the DWAT Survey
differences between workplace sizes (number of employees) regarding the proportions of Yes and
No responses to this question were not statistically significant (χ2 = 3.7244, df=3, .5>p>.2).

% per indsutry category

Of the top five industries represented, the Health sector (73%) and Arts and Recreation (72.7%) were
more likely to regularly update their online resources, compared to those in Public Administration
and Safety (60%) and Education and Training sectors (57.9%) (Figure 7.2).
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Figure 7.2. Responses to Question 13: “Are your online resources regularly updated?”
by industry for the top five industries in the DWAT survey.

7.2. Internal management of the digital aspects of the organisation

In response to Question 17 “Do you have the internal resources to manage the digital aspects of
your business such as your website and Facebook?” 74.2% of all respondents said Yes. Somewhat
surprisingly, 80% of respondents from NFP/community group workplaces answered Yes, virtually the
same percentage as the business respondents (80.8%) whereas only 66% of respondents from
government workplaces answered Yes. Given the resources available to government this result was
unexpected, however the differences between workplace types regarding the proportions of Yes and
No responses were not statistically significant (χ2 = 1.9952, df=2, .5>p>.2). With regard to Question
17, 82% of respondents located in Outer Regional and 76.7% of those in Remote areas said they did
have the internal resources to manage the digital aspects of their business, compared to 65.4% from
workplaces in Very Remote areas but these differences between location (remoteness) regarding
the proportions of Yes and No responses were not statistically significant (χ2 = 2.9325, df=2, .5>p>.2).
In order to determine if there were any common underlying characteristics of respondents who did
not have the internal resources to manage the digital aspects of their business, responses were
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compared to workplace location, size, industry, connectivity type and the regular updating of online
resources (Question 13). No strong patterning was evident, rather the proportions tended to reflect
those of the broader DWAT sample. The responses of this group were then compared across a range
of questions, which revealed that 45.4% of this group did not use technology to identify new
markets, services or products (Question 23) and 66.7% did not actively develop new services that
could be delivered online (Question 25). Two-thirds of this group also said that their workplace did
not have a digital strategy in place (Question 24) and less than 25% of this group said that they had
no internal policies and procedures for people working online (Question 20). Although respondents
were not specifically asked if they had specialist ICT staff in their workplace or outsourced their ICT,
it is suggested that lack of specialist ICT support would be the most likely common characteristic that
this group would share.

% per szie category

While more respondents from small-medium and medium-sized workplaces had the internal
resources to manage the digital aspects of their business than those from micro or large
organisations (Figure 7.3), differences between workplace sizes regarding the proportions of Yes and
No responses were not statistically significant (χ2 = 5.7277, df=3, .2>p>.1).
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Figure 7.3. Responses to Question 17: “Does your workplace have the ability to
internally manage the digital parts of your business, such as your website and
xvi
Facebook?” by workplace size .

When participants’ responses were grouped by industry, a similar pattern to the responses for
Question 13 (regular updating of online resources) became apparent. Again, respondents in the
Health, and Arts and Recreation sectors were more likely to have the internal resources to manage
the digital aspects of their business, compared to the Public Administration and Education and
Training sectors (Figure 7.4). The differences between the top five industries regarding the
proportions of Yes and No responses may be of some statistical significance (χ2 = 7.9705, df=4,
.1>p>.05).

xvi

The total population of category 1-10 staff is n=1. It is included here for the sake of completeness.
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Figure 7.4. Responses to Question 17: “Does your workplace have the ability to
internally manage the digital parts of your business, such as your website and
Facebook?” by industry.

It should be noted that although most respondents said that they had the internal resources to
manage the digital aspects of their business, this did not mean that most respondents actually
managed these aspects themselves. Some workplaces opted to outsource some or all of these
activities, for example, one Remote participant wrote that “We have the ability to internally manage
all IT and social media but we choose to contract out some aspects of it” and another that “We
outsource our IT protection and backups to an IT company.”

7.3. Policies and procedures for people working online

Respondents were asked if their workplace had internal policies and procedures for people working
online (Question 20). Overall, just under 75% of respondents answered Yes. Not surprisingly,
respondents in government workplaces were more likely to have internal policies and procedures
for people working online (90.6%) compared to respondents in business (69.2%) or NFP/community
groups (65.7%) (Figure 7.5). The differences between workplace types regarding the proportions of
Yes and No responses were highly statistically significant (χ2 = 14.1576, df=2, p<.001).
A higher proportion of respondents in workplaces located outside the four main urban areas had
policies and procedures for people working online (86.5%) than those urban areas (69.7%). This was
also apparent when participants’ location by remoteness was examined (Figure 7.6). The differences
between workplace locations (remoteness) regarding the proportions of Yes and No responses may
be of some statistical significance (χ2 = 5.6281, df=2, .1>p>.05). Notably, of those respondents whose
workplaces in Very Remote areas relied on satellite connectivity, all but one had policies and
procedures in place. One possible reason for this pattern may be the greater temptation for workers
in areas with limited or poor Internet access, and/or high connectivity costs, to engage in online
activity for personal reasons while at work, hence the greater need to have policies in place. It is
also possible this is a legacy of the NT Intervention years, when the Commonwealth had specific
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% per workplace category

requirements regarding the use of publically-funded computers in Remote and Very Remote
Indigenous communities.
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Figure 7.5. Responses to Question 20: “Does your workplace have policies and
procedures for your people who are working online (e.g. relating to the use of emails
or social media)?” by workplace.
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Figure 7.6. Responses to Question 20: “Does your workplace have policies and
procedures for your people who are working online (e.g. relating to the use of emails
or social media)?” by location (remoteness).

Not surprisingly, a greater proportion of respondents in medium and large workplaces (94.4% and
100% respectively) said that their workplace did have policies and procedures in place, compared to
only 61.8% of respondents from workplaces with five or fewer staff (Figure 7.7). The differences
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between workplace sizes regarding the proportions of Yes and No responses were statistically
significant (χ2 = 9.7515, df=3, .05>p>.02).
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Figure 7.7. Responses to Question 20: “Does your workplace have policies and
procedures for your people who are working online (e.g. relating to the use of emails
xvii
or social media)?” by workplace size .

% per industry category

Consistent with the high percentage of respondents in government workplaces who said they had
internal policies and procedures in place relating to use of the Internet, 90% of respondents in the
Public Administration sector answered Yes to this question. Just over 92% of respondents in the
Health sector responded Yes to this question, a finding which is not surprising in light of the very
high levels of privacy and confidentiality required in this sector. In contrast, only 45.4% of
respondents in the Arts and Recreation sector answered Yes (Figure 7.8). These differences between
the top five industries regarding the proportions of Yes and No responses were highly statistically
significant (χ2 = 17.5137, df=4, .01>p>.001).
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Figure 7.8. Responses to Question 20: “Does your workplace have policies and
procedures for your people who are working online (e.g. relating to the use of emails
or social media)?” by industry.
xvii

The total population of category 1-10 staff is n=1. It is included here for the sake of completeness.
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7.4. Data protection, spam and privacy legislation compliance

Question 21 asked whether participants believed their workplace complied with data protection,
spam and privacy legislation. Overall, 88.1% of respondents answered Yes to this question, 8.6% said
No and the remainder did not answer. Notably, there were no negative responses from respondents
in government, although two left it blank. Just over 84% of respondents from businesses and
NFPs/community groups answered Yes.
The 13 respondents who answered No to this question came from business and NFP/community
group workplaces. With one exception, they were all from workplaces that had 25 or less staff. In
terms of location, five were situated in a non-urban area. All but two respondents’ workplaces were
situated in the Top End. Notably, 10 of the 13 respondents did not have internal policies and
procedures for people working online (Question 20) and nearly 54% did not have internal resources
for managing the digital aspects of the workplace (Question 17). Differences in the proportions of
yes and no responses to Questions 21 (compliance) and 17 (internal ICT management) (Table 7.1), as
well in the proportions of yes and no responses to Questions 21 (compliance) and 20 (policies and
procedures) (Table 7.2) were statistically significant. It appears that compliance is strongly
associated with the existence of the internal capacity to manage the digital aspects of the workplace
as well as the existence of internal policies and procedures for people working online.

Table 7.1. Responses to Question 21 by responses to Question 17 (internal ICT management).
Question 21
Question 17
Total
No. of Yes responses
No. of No responses
No. of Yes responses
105
No. of No responses
6
Total
111
χ2=8.205, df = 1, .01> p>.001, Significant.

25
7
32

130
13
143

Table 7.2. Responses to Question 21 by responses to Question 20 (policies, procedures etc).
Question 21
Question 20
Total
No. of Yes responses
No. of No responses
No. of Yes responses
108
No. of No responses
3
Total
111
χ2 =25.9759, df = 1, p<.001, Highly Significant.

21
10
31

129
13
142

7.5. Cyber-security

Question 22 asked whether or not there were procedures in place to protect respondents’
workplaces (e.g. regular backing up of files or maintenance of an alternative power supply). Previous
research in the business and NFP sectors identified concerns around cyber-security as a potential
barrier to the adoption and/or greater use of online services. In the DWAT Survey just over 86% of
respondents said they had procedures in place, 8.6% said No and the rest left it blank. Among the
Yes group, 100% of respondents from government organisations, 92.8% from business and 78.6%
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from NFPs/community groups indicated that their workplace had protective procedures in place.
However it was clear from some participant’s comments that there was a gap between policy and
what occurred in practice. For example, two respondents commented that while their workplace
had procedures in place they weren’t always implemented. Another commented that their
workplace “has procedures but in remote areas backing up of personal computers is up to
individuals. Access to external hard [drive] is not always possible.” One participant was a sole trader
who regularly backed-up their data but saw no need to have official procedures in place. Another
commented that personal PCs were used for work-related activities and that while these would be
subject to protection of the type that might normally be found on a personal PC, the organisation
did not have any policies in place regarding data back-ups.
Of the 8.6% that answered No (n=13), all but two were from workplaces with 25 or less staff. Of
these, only four were from outside a main urban area. While six were from the Arts and Recreational
Services industry, the other respondents were from the Agriculture, Forestry and Fishing, Retail
Trade, Other Services, and Public Administration and Safety sectors. Although these 13 respondents
relied on various types of connectivity (i.e. wireless, cable/fiber, ADSL2, 3G/4G) none relied on a
satellite connection. Notably, of these 13 respondents, nine also had no internal procedures and
policies governing workplace use of the Internet (Question 20), five did not have the internal
capacity to manage digital aspects of the business (Question 17) and seven did not comply with data
protection, spam, and privacy legislation (Question 21).
In terms of ICT management overall, 54.3% of respondents answered Yes to all four Questions 17,
20, 21 and 22. Another 20 respondents answered Yes to Questions 20, 21 and 22 even though they
answered No to Question 17, suggesting they may have a greater capacity to manage the digital
aspects of their business (particularly in relation to compliance, aspects of cyber-security and
general governance of online use) than they realise. About 74% of respondents said they had the
internal ability to manage the digital aspects of their business, and a similar proportion said that they
had internal policies and procedures regarding online usage in the workplace. Interestingly, a higher
proportion of respondents said that they believed they complied with relevant legislation (88.1%)
and that they had procedures in place to protect the workplace (data) (86.1%). Overall, around 51%
of respondents in Outer Regional and Very Remote areas answered Yes to all four Questions 17, 20,
21 and 22, with a slightly higher proportion of respondents in Remote areas answering Yes to all four
Questions (56.7%).
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8. Digital business strategies

% per workplace cateory

Chapter 3 noted that adoption of a digital strategy is a critical step in the transformation process as
investment in ICT requires a long-term plan for the organisation as well as clear expectations
regarding the benefits and outcomes of that investment. Participants in the DWAT survey were
specifically asked if their workplace had a strategy to build their digital presence (Question 24). Just
over half (52.3%) responded in the affirmative, 40.4% said that they did not, one participant said
they “probably” had a strategy, and the remainder did not answer this question. A slightly higher
proportion of government respondents (56.6%) answered Yes to this question, compared to 51.4%
of respondents from NFPs/community groups and 50% from businesses (Figure 8.1).
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Figure 8.1. Responses to Question 24: “Does your workplace have a strategy to build
its digital presence?” by workplace type.

The proportion of respondents from urban and non-urban areas who answered Yes to this question
was virtually identical (55.5% and 55.8% respectively). While respondents in remote areas were
slightly more likely (56.7%) than those in Outer Regional and Very Remote areas (46.1% and 46.8%
respectively) to have a strategy to build their digital presence, no statistical significance can be
attached to these differences between locations regarding the proportions of Yes and No responses
(χ2 = 0.4886, df=2, p>.5). Similarly, differences between connectivity types regarding the proportions
of Yes and No responses to Question 24 were not statistically significant (χ2 = 5.7078, df=5, .5>p>.2).
When considering workplace size (number of employees) (Figure 8.2), smaller workplaces were less
likely to have a digital strategy than larger workplaces. The differences between workplaces (based
on size) regarding the proportions of Yes and No responses to this question may be of some
statistical significance (χ2 = 7.66, df=3, .1>p>.05). These results suggest that in the NT, the number of
employees has some impact on whether or not a workplace has a strategy to increase their digital
presence and is consistent with research referred to in Chapter 4 which indicated that medium-sized
and larger organisations are more likely than small sized organisations to have a digital strategy in
place.
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Figure 8.2. Responses to Question 24: “Does your workplace have a strategy to build
xviii
its digital presence?” by workplace size .

% per indsutry category

Regarding the top five industries in the DWAT Survey, the Other Services and Healthcare and Social
Services industries appeared to be the most proactive in terms of developing digital strategies
(Figure 8.3), and the Education and Training sector the least proactive. However the differences
between the top five industries regarding the proportions of Yes and No responses to this question
were not statistically significant (χ2 = 6.3428, df=4, .2>p>.1).
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Figure 8.3. Responses to Question 24: “Does your workplace have a strategy to build
its digital presence?” by industry for the top five industries in the DWAT survey.

xviii

The total population of category 1-10 staff is n=1. It is included here for the sake of completeness.
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Responses to Question 24 were considered against responses to Questions 23 (use of technology to
identify new markets, services or products) and Question 25 (actively developing new services to be
delivered online), which related to innovation, in order to determine the relationship between
innovation and the presence of a strategy to build their digital presence. A strong pattern emerged.
Of the respondents who answered No to Question 24, 84.6% also answered No to both Questions 23
and 25. Similarly, 87.5% of respondents who answered Yes to both Questions 23 and 25 also
answered Yes to Question 24. These differences between the groups that answered either Yes to
both Questions 23 and 25, or No to both Questions 23 and 25, regarding the proportions of Yes and
No responses to Question 24, were highly statistically significant (χ2 = 43.0041, df=1, p<.001).
Responses to all three questions (23, 24 and 25) were then considered in more detail. Of the 151
respondents, 37.1% (n=56) answered Yes to all three questions while 14.6% answered No to all three
questions. As shown in Table 8.1, a greater proportion of those who answered Yes to all three
questions had the internal resources to manage the digital aspects of the organisation and believed
that reliable Internet access was essential to the workplace, compared to those in the No group. The
No group was more likely to include workplaces with five or fewer staff and less likely to include
medium and large-sized workplaces. The Yes group included a greater proportion of respondents
from government workplaces. However the relative proportions of those in different locations
(urban/non urban, and remoteness) and whether or not the workplace provided services to remote
areas does not substantially differ between the Yes and No groups.
Notably, those in the Yes group were more likely to have undertaken digital training in the
workplace (Question 16) compared to those in the No group. These differences between the Yes and
No groups (Table 8.1) regarding the proportions of Yes and No responses to Question 16 were highly
statistically significant (χ2 = 18.6796, df=1, p<.001). As previously noted, it is not clear from the
DWAT Survey whether it is digital training that is the causative factor or if digital training has
occurred as part of a digital strategy. This relationship, and the relationship between digital training
and innovation should be further investigated.
It was noted above that in terms of ICT Management overall, 54.3% (n=82) of respondents in the
DWAT Survey answered Yes to all four Questions 17, 20, 21 and 22. Of these 82 respondents, 68.3%
also indicated that their workplace had a digital strategy (Question 24). Nearly three quarters
(71.4%) of respondents who answered Yes to all five Questions 17, 20, 21, 22 and 24, also undertook
digital training (Question 16). These results reinforce the importance of digital knowledge and skills
to effectively use ICT. That nearly three quarters of respondents appear to have such skills suggests
that there is a reasonable level of digital capability and capacity amongst workplaces in Outer
Regional, Remote and Very Remote areas of the NT. This conclusion is consistent with data
presented in Chapter 6 regarding NT business use of digital communication and collaboration tools
such as Facebook, Skype, Chat, Podcasts and email news.
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Table 8.1. Characteristics of respondents who answered either Yes or No to all three Questions 23, 24 and 25.
Feature
% of respondents who answered
% of respondents who answered
Yes to Q 23, 24 and 25
No to Q 23, 24 and 25
Location:
Urban
60.7
59.1
Non-urban
39.3
40.9
Outer Regional
21.43
18.18
Remote
46.43
40.90
Very Remote
32.14
40.90
Workplace type:
Govt
46.4
36.4
NFP-CP
37.5
40.9
Business
16.1
18.2
Other
0
4.5
Workplace size:
0-5 staff
28.6
40.9
6-50
46.4
40.9
51-200
14.3
9.1
over 200
8.9
4.5
1-10
1.8
0
Top five industries:
Arts and Recreational Services
16.1
18.2
Education and Training
5.3
13.6
Healthcare & Social Services
10.7
18.2
Other Services
35.7
22.7
Public Administration and Safety
12.5
13.6
Services to remote areas:
Yes
60.7
63.7
No
35.7
36.3
Don’t know/did not answer question
1.8
0
Connectivity:
ADSL2/2+
23.2
18.2
Cable/Fiber
8.9
27.3
CITRIX
8.9
0
3G/4G
8.9
4.5
Satellite
16.1
18.2
Wireless
21.4
22.7
Don’t know
14.3
9.1
Q 16 (undertake digital training):
Yes
69.6
18.2
No
26.8
81.8
Don’t know/did not answer question
3.6
0
Q 17 (internal resources to manage
91.1
50
digital aspects of the business):
7.1
50
Yes
1.8
0
No
Don’t know/did not answer question
Q 26 (reliable Internet access is
96.4
81.8
essential to the workplace):
3.6
13.6
Yes
0
4.5
No
Other/no response
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9. Drivers and barriers

It was noted in the broader literature that amongst SMEs attitudes towards the Internet could either
be a driver or barrier to the adoption and usage of ICT. Participants in the DWAT Survey were asked
if they believed that reliable Internet access was essential to their workplace (Question 26). The
overwhelming majority (93%) responded in the affirmative. This suggests that in the NT, negative
attitudes or scepticism regarding the benefits of the Internet are not likely to be a significant barrier.
Instead, it is suggested that perceptions as to the suitability of a workplace’s main activities for
greater ICT adoption and usage is likely to be a more important determinant. For example, one
Remote participant expressed the view that “We are a location-based, site-specific experience with
limited opportunities to increase technological assistance in daily operations.”

9.1 Drivers for ICT adoption

The DWAT Survey asked several questions to assess the level of perceived benefit of using the
Internet amongst participants. Around 83% said their workplace used technology to benefit their
clients (Question 10) and just under 71% had staff who teleworked (Question 14) suggesting that
these may be important drivers in terms of Internet adoption. However, only 55% believed that
technology had reduced their operational costs (Question 9), while 35.8% said No and the remainder
were unsure or did not answer this question. In terms of the magnitude of the cost reduction,
estimates provided by respondents ranged from 2% up to 80% with the median around 15% (as a
percentage of savings). While no significant differences among workplace types were apparent,
there were slight differences when users responses were compared by location (remoteness) with a
greater proportion of those in Outer Regional areas answering Yes compared to those in Remote and
Very Remote areas. These results suggest that potential for reduction in operational costs is not a
substantial driver of ICT adoption and Internet usage, particularly in Remote and Very Remote areas.
Similarly, the proportion of respondents that said they used applications to reduce their travel was
not particularly high (55%). While no significant differences between workplace types or location
(remoteness) was apparent, a significantly higher proportion of users in urban areas used
applications to reduce travel compared to users in non-urban areas. Use of ICT to reduce travel
appears to be a driver for those in urban areas but not for those in non-urban areas.

9.2 Barriers to ICT adoption

Research referred to earlier in this report indicates that poor digital literacy and lack of confidence
are major barriers to ICT adoption and use. While costs and technological issues were also identified
as barriers, they did not feature as prominently. Nonetheless lack of reliable Internet access is often
cited as a key barrier for individuals and organisations living and working in rural, regional and
remote Australia.
Respondents in the DWAT Survey were asked if their level of Internet access enabled them to
adequately utilise the applications that they used in their workplace (Question 6). About three
quarters (75.5%) of respondents answered Yes. Of the 21.9% (n=33) who responded negatively to
this question, speed and reliability were most commonly raised as issues. Notably, of these 33
respondents, 42.4% relied on satellite connections, 15.1% on wireless and 12.1% on 3G/4G.
Respondents from government workplaces were more likely than those in business or
NFP/community group workplaces, to indicate that their level of Internet access was not adequate.
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Overall, the results of the DWAT Survey suggest that Internet speed and reliability are significant
barriers to greater Internet usage in the NT, particularly those that rely on satellite connections.
While 58% respondents indicated that their workplace used online training to up-skill people
(Question 15) only 39.1% indicated that their workplace undertook digital training (Question 16).
Given that over 74% of respondents also indicated that their workplace had the internal resources to
manage the digital aspects of their business (Question 17) it cannot be assumed that lack of digital
training equates to poor digital literacy. Reasons for the low levels of digital training were not
explored as part of the DWAT Survey but should be further investigated prior to the development of
any new digital training programs and as part of any future research assessing the digital capacity
and capability of Territory workplaces.
Part II of this report has characterised the digital capacity and capability of Territory workplaces at a
general level. In doing so it has become apparent that there are significant differences between
workplaces according to their location and type of workplace, which are described in the following
Part of this report. These findings have implications for both telecommunications and digital
economy policy development and program delivery. At a broader level some of our findings
challenge some of the common assumptions underlying broader policy relating to regional
development and specifically development of Northern Australia. These are discussed in the final
chapter.
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Part III

United Nations Resolution A/HRC/RES/26/13 called on all states to “promote and facilitate access to
the Internet” and to “promote digital literacy and to facilitate access to information on the Internet”
-United Nations General Assembly Human Rights Council 2014324
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10. Impact by remoteness

This section profiles respondents in the DWAT Survey according to their remoteness location (Figure
10.1) and highlights strengths and weaknesses for each group. These differences demonstrate that a
one-size-fits-all approach is not the most appropriate strategy for the NT. Instead, this data may be
used to develop a more targeted suite of strategies, policies and practical delivery of programs
based on remoteness.

25.8%
34.4%

39.7%

Frequency of internet users per location
(remoteness) expressed as a percentage
of all users in the DWAT survey

Very remote
Remote
Outer regional
Inner regional
Major capital cities
0

160

320

Kilometers

Figure 10.1. Location of Outer Regional, Remote and Very Remote areas of the NT and frequency of Internet
users in the DWAT survey

10.1 Outer Regional workplaces

All respondents workplaces in Outer Regional areas were located in the main urban areas of DarwinPalmerston with the exception of one located on the fringe. Of these, nearly two-thirds were
NFP/community group organisations (61.5%), followed by government agencies (20.5%). Within the
Outer Regional area, 12 ABS industry divisions were represented, with the most common being
Other Services (20.5%), Health and Social Services (15.4%), Arts and Recreation Services (12.8%),
Education and Training Services (12.8%), and Public Administration and Safety (12.8%).
Just over 46% of Outer Regional workplaces represented in the DWAT Survey employed 6-50 people,
while around one-third were micro and non-employing organisations. Only one organisation
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employed over 200 people. Just under 50% of respondents indicated that their workplace provided
services to areas with limited/no telecommunications.
The majority of Outer Regional workplaces relied on wireless (33.3%), closely followed by
ADSL2/ADSL2+ (30.8%), 3G/4G (12.8%) and cable/fibre (12.8%). As a group, Outer Regional
workplaces ranked highest in terms of having adequate access to the Internet (87.2%), use of mobile
technologies (87.1%), using the Internet to reduce travel (64.1%) and operational costs (71.8%),
regularly updating their online resources (74.3%), and having the internal resources to manage the
digital aspects of their business (82%). These results are not surprising given that generally those in
the Outer Regional areas of the NT have access to greater choice and more reliable
telecommunications and mobile coverage compared to Remote and Very Remote areas. In addition,
many of these organisations had headquarters in Darwin-Palmerston, which tended to have primary
responsibility for ICT.
Somewhat surprisingly, Outer Regional respondents ranked lowest in terms of using the Internet to
benefit their clients (76.9%), teleworking (64.1%), online training (56.4%), recruitment (66.7%),
internal policies and procedures governing Internet use at work (61.5%), and cyber-security (79.4%).
The latter two are particularly surprising given that as a group, Outer Regional respondents ranked
highest with 82% having the internal resources to manage the digital aspects of the business.

10.2. Remote workplaces

Although categorised as a Remote area using the ABS Remoteness Structure, the majority of Remote
workplaces were actually based in urban environments such as Katherine or Alice Springs (81.7%).
This explains the relatively high occurrence of ADSL/ADSL2+ and wireless connectivity (around 22%
and 18% respectively). The majority of Remote respondents were from NFP/community group
workplaces (50%) although not to the same extent as Outer Regional respondents (61.5%). Staff
from government agencies comprised one-third of Remote respondents with the business sector
making up the remainder. Remote respondents were spread across 10 ABS industry divisions in
roughly similar proportions to Outer Regional respondents, with the exception of Education and
Training, which was represented by only 6.7% of Remote workplaces. There were proportionally
more respondents from the Professional, Scientific and Technical Services (11.7%) sector compared
with Outer Regional respondents.
Compared to Outer Regional workplaces, there were proportionally more micro and non-employing
workplaces (41.7%) and very large workplaces with over 200 people (8.3%) represented in the
Remote respondent group. Just over 68% of Remote respondents said that their workplace provided
services to areas with limited/no telecommunications. As a group, they ranked highest in terms of
their use of the Internet to benefit their clients (90%), recruitment (83.3%), compliance with data
protection, spam and privacy legislation (91.7%), cyber-security (91.7%), looking for new markets,
products and services online (70%), and developing new services that could be delivered online
(58.3%). This group also ranked highest in terms of their use of cloud computing (56.7%), online
training (58.3%) and digital training (40%), as well as having a digital strategy (56.7%).
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10.3. Very Remote workplaces

Unlike Remote area respondents, the majority of Very Remote workplaces (76.9%) were not located
in one of the four main urban areas. Reflecting their Very Remote location, the most common type
of connectivity amongst this group was satellite (25%), followed by wireless (23%). The majority of
workplaces using CITRIX were all situated in Remote and Very Remote areas. Most respondents from
Very Remote areas were from government workplaces (48.1%) or NFP/community groups (30.1%).
Despite the predominance of government, 15 ABS industry divisions were represented. The most
commonly identified was Other Services (19.2%), followed by Health and Social Services (17.3%),
Education and Training (17.3%), Art and Recreation Services (15.4%), and Public Administration and
Safety (11.5%).
Around 40% of Very Remote respondents’ workplaces employed 6-50 people, while 34.6% were
micro or non-employing organisations. The proportion of respondents from workplaces with over
200 employees (7.7%) was similar to the Remote respondents group and far greater than Outer
Regional respondents. Just over 69% of respondents said their workplace provided services to places
with limited/no telecommunications.
As a group, Very Remote workplaces ranked highest regarding use of ICT to telework (71.1%) and
having internal policies and procedures to govern workplace use of the Internet (82.7%). As a group
they were also the most reliant on government websites for sources of information (90.4%), which
may reflect both the high proportion of respondents from government workplaces as well as their
lack of access to business networking events, gatherings, seminars and so on, that usually occur in
urban settings.
Very Remote respondents ranked lowest on questions which directly related to their type and
nature of access to telecommunications technologies, including having adequate levels of access to
the Internet (63.5%); using mobile technologies (86.5%); and innovation, such as looking for new
markets, products and services online (63.5%) and developing new online services (50%). They also
ranked lowest on questions regarding workplace/organisational structure and capacity, e.g. regularly
updating online resources (25%) and internal capacity to manage the digital aspects of the business
(65.4%). These latter activities are often undertaken by head offices or parent organisations based in
larger service centres. As a group, Very Remote workplaces also ranked lowest on the questions
regarding use of the Internet to reduce operational costs and travel (53.8% each). In part, these
results reflect the comparatively high proportion of respondents reliant on satellite connectivity,
which is expensive and has inherent limitations. It was also suggested that the cost of working in
Very Remote areas (e.g. freight, food, fuel) are substantially higher and therefore less likely to be
offset by technology alone.
Comparing the urban/non-urban split across the whole DWAT sample, while most urban
respondents (63.6%) indicated that they used applications to offset travel costs, the majority of nonurban respondents (59.6%) did not. It is suggested non-urban respondents did not use applications
to reduce their travel due to poor connectivity (e.g. limitations inherent in satellite technology) as
well as a tendency for people in Very Remote areas to do multi-purpose trips into town (maximising
the opportunity-cost) rather than attempting to avoid travel.
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10.4. Summary
Over 92% of survey respondents believed that Internet access is essential for their workplace,
particularly those in Remote areas (97%). Viewed in this context, equity and access to reliable and
affordable telecommunications, including the Internet, assumes greater importance than in
metropolitan areas where greater choices and alternatives exist. This also suggests that attitudes
towards the Internet are not a significant barrier to ICT adoption and uptake in the NT.
Highly significant differences emerged between respondents based on workplace location
(remoteness) and the adequacy of Internet access (Figure 10.2), reliance on government websites
for information (Figure 10.3) and frequency of updating online resources (Figure 10.4). One of the
most notable differences related to the adequacy of Internet services. Over 80% of respondents in
Outer Regional areas said their level of Internet access enabled them to adequately utilise their
workplace applications, compared with only 63% in Very Remote areas. There is also a clear
relationship between level of remoteness and reliance on government websites for information. This
is likely to reflect a combination of at least two factors: the predominance of the government sector
in Very Remote areas, and lack of ready access to alternative sources of information.
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Figure 10.2. Responses to Question 6: “Does your level of Internet access enable you
to adequately utilise the applications you use?” by location (remoteness).
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Figure 10.3. Responses to Question 19: “Does your workplace rely on government
websites for up to date information?” by location (remoteness).
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Figure 10.4. Responses to Question 13: “Are your online resources regularly updated?”
by location (remoteness).

DWAT data suggests that Very Remote workplaces are less likely to regularly update their online
resources compared to those in Remote and Outer Regional areas. Comments from survey
respondents indicated the reasons for this may include: ICT management by head office/parent
organisation; difficulty getting approval to update their webpage; lack of available staff/specialists
with the necessary skills; lack of a website and/or Facebook page; and lack of time. The first three
reasons are consistent with the predominance of government agencies in Very Remote areas, in
which activities such as marketing and communications, recruitment, and so on, tend to be
undertaken by head offices based in larger service centres.
Differences between respondents based on workplace location (remoteness) and using the Internet
to reduce operational costs (Figure 10.5) and having internal policies and procedures for people
working online (Figure 10.6) may be of some significance. It was anticipated that a greater
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proportion of Remote and Very Remote workplaces would use technology to reduce their
operational costs, but this was not the case. When compared with their type of connectivity, it
became apparent that, with the exception of those using satellite connectivity, most had used
technology to reduce operational costs. In contrast, the overwhelming majority of satellite
respondents (66.7%) said that this was not the case. As previously mentioned, other costs such as
transport, power, water and so on, may be sufficiently high that use of technology alone cannot
offset operational costs. The high cost of satellite services relative to other types of connectivity is
also likely to be a factor.
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Figure 10.5. Responses to Question 9: “Has the use of technology allowed your
workplace to reduce operational costs?” by location (remoteness).
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Figure 10.6. Responses to Question 20: “Does your workplace have policies and
procedures for your people who are working online (e.g. relating to the use of emails
or social media)?” by location (remoteness).

Differences between workplaces in urban and non-urban locations regarding the use of applications
to reduce travel were highly significant (Figure 10.7). Respondents who said they did not use
applications to reduce their travel cited reasons such as lack of reliable connectivity (41.9%), no need
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or lack of applicability (23.2%) and slow service (speed) (9.3%). There were highly significant
differences between workplaces responses according to their type of connectivity.
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Figure 10.7. Responses to Question 11: “Does your workplace use applications to
reduce travel such as web and video conferencing?” by location (urban vs non-urban).

Very Remote workplaces were slightly more likely than those in Outer Regional areas to have
policies and procedures regarding use of the Internet at work. Reasons for this may be that there is a
greater temptation for workers to engage in online activity for personal reasons in areas with limited
or poor Internet access. It is also likely that the predominance of government agencies (which are
more likely to have such systems in place) in remote areas is a contributing factor along with the
legacy of the NT Intervention years. Notably, only one respondent in Very Remote areas who relied
on satellite connectivity indicated that they did not have policies and procedures in place.
There were no significant differences between workplaces based on location (remoteness) in
relation to innovation, level of internal resources to manage the digital aspects of the business or
development of strategies to increase their digital presence. Similarly there were no substantial
differences between workplaces based on location regarding whether or not they undertook online
training, digital training, or used the Internet as part of the recruitment process. The latter was
initially somewhat surprising, but less so once the tendency for recruitment to be undertaken by an
organisation’s head office was considered; many Very Remote and some Remote workplaces are
subsidiary to parent organisations based in Darwin or larger service centres.
To ascertain the overall digital capacity and capability of Internet users in the DWAT Survey by
location (remoteness), responses to Questions 5 – 26 inclusive were ranked from highest (1) to
lowest (3) and then totalled. The Remote users’ total rank score was 35, compared to 48 for Outer
Regional and 47 for Very Remote users.xix That Remote users appear to have a greater digital
capacity and capability challenges perceptions that have been documented elsewhere, where rural
residents are more likely to be seen as being ‘behind the times’ compared to people living in urban
areas.325 Further, it may be argued that the low overall score for Very Remote users (Figure 10.8)
xix

Questions 1 – 4 were not included in these rankings because they related to type of connectivity and were answered by
users and non-users.

100

Score

reflects the predominance of satellite technology and the nature of workplaces in these areas, rather
than a lack of innovation or skill, given the absence of any significant differences between
workplaces (based on remoteness) regarding questions around innovation, online and digital
training, and existence of digital strategies, for example.
1600
1580
1560
1540
1520
1500
1480
1460
1440
1420

Outer regional

Remote

Very remote

Location (remoteness)
Figure 10.8. Overall digital capability and capacity scores for workplace locations,
based on participants responses to DWAT survey questions 5 – 26 inclusive.
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11. Impact by workplace type

The purpose of this section is to briefly profile each type of workplace and highlight particular
strengths and weaknesses in each category. While the business sector results are included here,
readers should treat these figures cautiously owing to the relatively small sample size for this sector
in the DWAT Survey.

11.1 Business workplaces

When considering business workplaces in the DWAT Survey, most were based in Remote (38.5%)
and Very Remote (38.5%) areas, and the majority (61.5%) provided services to areas with limited/no
telecommunications. In terms of their structure, most were Companies (50%) with a few Sole
Traders (19.2%), and one Trust. The remainder did not specify their business structure. Just under
half were micro or non-employing businesses with fewer than six employees (42.3%), followed by
employed 6-50 people (34.6%) while only one business had more than 200 employees. A range of
industry sectors was represented (Figure 11.1) with the majority being in the Professional, Scientific
and Technical Services; Construction, and Mining sectors.
Regarding connectivity, most business respondents relied on ADSL/ADSL 2+ (42.3%) and wireless
(34.6%) in their workplace. Only one relied on satellite and very few used 3G/4G (7.7%). While these
results were somewhat surprising given the remote location of some of these businesses, closer
examination revealed that of those situated in Remote and Very Remote areas, 50% were located in
urban centres such as Alice Springs, Tennant Creek or Katherine, and 35% in Nhulunbuy.
As a group, business workplaces ranked the highest in terms of the percentage of respondents that
used the Internet to reduce their operational costs (69.2%) and travel (65.4%), cloud computing
(61.5%) and use of the Internet to look for new markets, products and services online (76.9%).
Business workplaces ranked equal highest with the NFP/community group sector when it came to
having an adequate level of Internet access and internal resources to manage the digital aspects of
the business (around 80% each). It ranked equal highest with government workplaces regarding use
of the Internet to benefit clients (88%).
In contrast, as a group business workplaces ranked lowest when it came to undertaking digital
training (34.6%), having a digital strategy (50%), using the Internet for recruitment (61.5%) and using
the Internet to develop new online services (42.3%). This sector ranked equal lowest with
NFP/community group workplaces in terms of complying with relevant legislation (around 84%).
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Figure 11.1. Industry sectors expressed as a percentage of the total number of businesses in the DWAT
survey.

It was noted earlier in this report that when asked to rate their level of ICT adoption, 46% of
Territory businesses (all sizes) rated themselves as ‘average’, 16% thought they were ‘fast followers’
and only 5% thought they were ‘leading edge’. Although no one admitted to being ‘in trouble’, 30%
said they ‘lagged behind’.326 In the DWAT Survey just over 80% said they had the internal resources
to manage the digital aspects of the business, but only 50% indicated that they had a strategy to
enhance their digital presence. While business respondents appeared to be proactive in terms of
using the Internet to reduce their costs, they were less so when it came to innovative use of the
Internet. Only 34.6% answered Yes to both the innovation questions (Questions 23 and 25).
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11.2 NFP/community group workplaces

The majority of respondents from NFP/community group workplaces were situated in Remote
(42.8%) and Outer Regional areas (34.3%) of the NT. Most (58.6%) provided services to areas with
limited/no telecommunications. Around 44% of respondents’ workplaces had 6-50 employees and
41.4% had five or less employees. Eight workplaces had between 51 and 200 employees and one
employed over 200 people.
Most NFP/community group participants worked in the Health and Social Services sector (28.6%),
followed by Arts and Recreation (22.8%) and Other Services (14.3%) sectors. Other industry sectors
included Administrative and Support Services; Agriculture, Forestry and Fishing; Education and
Training; Information Media and Technology; Professional, Scientific and Technical Services; Public
Administration and Safety; Retail Trade and Transport; Postal and Warehousing.
Most of the respondents from NFP/community groups relied on ADSL/ADSL2+ (28.6%) and Wireless
(28.6%). Only three relied on satellite connections and six used 3G/4G. A substantial proportion did
not know what type of connectivity their workplace used (21.4%).
As a group, participants from NFP/community groups ranked highest in terms of use of mobile
technologies (90%), regularly updating their online resources (81.4%) and undertaking digital
training (41.4%). They ranked equal highest with business workplaces regarding adequate levels of
access to the Internet (80%) and having the internal resources to manage the digital aspects of the
business (around 80%).
However, NFP/community group workplaces ranked lowest in terms of using the Internet to benefit
their clients (78.6%), reduce travel (52.8%), cloud computing (44.3%) and looking for new markets,
products/services online (61.4%). Despite ranking highest for undertaking digital training (41.4%),
they ranked lowest for undertaking training online (44.3%). They also ranked lowest in terms of
having policies and procedures in place to guide Internet use (65.7%) and cyber-security (80%).
NFP/community groups were equal lowest with business workplaces in terms of complying with
relevant legislation (84%).

11.3 Government workplaces

Most government respondents were located in Very Remote (47.2%) and Remote (37.7%) areas.
Just over half of the government respondents worked in Local Government (52.8%), followed by NT
Government (34%) while 13.2% worked in Commonwealth Government agencies. Nearly half the
government respondents indicated that their workplace employed 6-50 people (49%). Notably, eight
employed over 200. Most government respondents worked in Other Services (39.6%) followed by
Public Administration and Safety (32.1%), Education and Training (16.7%), and Health and Social
Services (7.5%). Other industry sectors included Agriculture, Forestry and Fishing; Arts and
Recreation; Finance; Professional, Scientific and Technical Services; Accommodation and Food. This
reflects the broad role that local government plays in delivering a wide range of programs and
services in Remote and Very Remote areas. Overall, 73.6% government respondents indicated they
provided services to rural and remote areas with limited/no telecommunications.
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Most of the respondents in these workplaces said they relied on Satellite (26.4%), followed by
Wireless (15.1%), Cable/Fiber (13.2%) and the CITRIX system (13.2%). Nine respondents did not
know what type of connectivity their workplace used and only three relied on 3G/4G. This is not
surprising given the predominant location of government respondents’ workplaces in Remote and
Very Remote areas with patchy, limited mobile coverage.
As a group, government workplaces ranked highest regarding use of the Internet for telework
(75.5%), recruitment (86.8%), training online (73.6%) and ICT management, including policies and
procedures (90.6%), compliance with legislation (96.3%) and cyber-security (96.2%). They also
ranked highest in terms of having digital strategies (56.6%) and developing online services (60.4%).
This may partly reflect the Commonwealth Government policy to shift activities with more than
50,000 transactions per annum online. In light of this however, it is interesting to note that only 66%
of government respondents said they had an adequate level of Internet access, compared to around
80% of respondents from business and NFP/community groups.
Government workplaces ranked lowest in terms of their use of mobile technologies (77.3%), use of
the Internet to reduce operational costs (47.2%), regularly updating their online resources (50.9%)
and having the internal resources to manage the digital aspects of their business (66%). The latter is
probably due to government ICT departments being based at head offices rather than workplaces in
Remote and Very remote areas.

% per category

11.4. Summary
Highly significant differences were observed between workplace types and the proportions that did
and did not undertake online training, regular updating of online resources, and existence of policies
and procedures in place for people working online (Figures 11.2-11.4). Government workplaces were
more likely to use online training and have policies and procedures in place. This is not surprising
given the resources available to this sector. What was surprising was that government workplaces
were less likely to regularly update their online resources compared to respondents from business
and NFP/community group workplaces. As previously mentioned, this may be because most ICT,
media and marketing functions are managed at head office, rather than remote workplaces.
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Figure 11.2. Responses to Question 15: “Does your workplace use online training
programs to up-skill people?” by workplace type.
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Figure 11.3. Responses to Question 13: “Are your online resources regularly updated?”
by workplace type.
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Figure 11.4. Responses to Question 20: “Does your workplace have policies and
procedures for your people who are working online (e.g. relating to the use of emails
or social media)?” by workplace type.

Significant differences between workplace types regarding adequate levels of Internet access were
also observed (Figure 11.5), with respondents from government agencies less likely to have
adequate Internet access for the applications that they used. This was not surprising given the
majority of government respondents were located in Very Remote areas, which tend to have poorer
telecommunications and Internet connectivity compared to capital cities.
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Figure 11.5. Responses to Question 6: “Does your level of Internet access enable you
to adequately utilise the application you use?” by workplace type.
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There were also significant differences between workplace types regarding the extent to which they
used the Internet for recruitment and relied on government websites for information. Respondents
from government workplaces were more likely to use the Internet as part of the recruitment process
(86.6%) compared to business respondents (61.5%). A higher proportion of government respondents
relied on government websites for information (93.8%) compared to NFP/community groups
(76.5%) and business respondents (72%).
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Figure 11.6. Responses to Question 25: “Does your workplace actively look to
develop new services that can be delivered online?” by workplace type.

Differences between workplace types regarding the proportions that were actively developing new
services that could be delivered online may be of some significance (Figure 11.6). Respondents from
government workplaces were slightly more likely than respondents from NFP/community group or
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business workplaces to actively develop new online services. As previously noted, these results are
consistent with the service delivery role of government and Commonwealth Government aim to
move services with more than 50,000 transactions per annum online.
There were no substantial differences between workplace types regarding the use of mobile
technologies and devices to access and transfer data, nor proportions that undertook online
training, digital training, used technology to reduce operational costs, used applications such as web
and videoconferencing to reduce travel, had the capacity to internally manage the digital aspects of
the business, or the existence of a digital strategy. Regardless of workplace type or location, all
workplaces performed poorly in terms of digital training (less than 50%) and having a strategy to
increase their digital presence (less than 57%).
Among the top five industries in the DWAT Survey, there were highly significant differences between
workplace types regarding the proportions that used applications to reduce travel and the existence
of internal policies and procedures for people working online. In the Public Administration and
Safety sector 85% used applications to reduce travel compared to less than 50% of Arts and
Recreation respondents. Similarly, 90% of respondents from the Public Administration and Safety
sector said their workplace had policies and procedures in place governing online use compared to
only 45.4% of those from the Arts and Recreation sector. The differences between workplace types
in these industries regarding the proportions that have the internal resources to manage the digital
aspects of the business may also be of some significance.

Score

When ranking responses to Questions 5-26, respondents from government workplaces scored
highest, followed by the business and NFP/community group workplaces (Figure 11.7). This suggests
that their digital capacity and capability was greater than business and substantially greater than
NFPs/community groups, despite the proportion of government respondents (66%) who indicated
that their levels of Internet access were inadequate.
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Figure 11.7. Overall digital capability and capacity scores by workplace type based on
responses to DWAT survey questions 5 – 26 inclusive.

Chapter 3 noted research that indicated that the Australia NFP sector was less confident in ICT use
than any other sector and that a relatively high proportion of NFPs rated themselves as ‘lagging
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behind’ (29%) or ‘in trouble’ (5%).327 In the DWAT Survey, while NFP/community groups ranked
lowest overall, poor performance was limited to specific issues around ICT management such as
policies/procedures governing online use, cyber-security and compliance with relevant legislation.
This could be overcome through targeted, sector-specific information and training. Targeted advice
from professionals could also help this sector make greater use of the Internet (e.g. how to use cloud
computing to reduce travel) potentially leading to greater productivity and improved service
delivery.

109

12. Discussion and recommendations

The DWAT Survey has quantified the digital capacity and capability of workplaces in Outer Regional,
Remote and Very Remote areas of the NT, providing a robust evidence base for policy development,
rather than relying on common assumptions or broad state or national research. The results have
implications for policy development and program delivery in the Territory, most notably that a ‘one
size fits all’ approach is not appropriate and is unlikely to be effective in supporting the growth of a
digital economy. Instead, policies need to address the specific strengths and weaknesses of
workplaces based on type (i.e. government, NFP or business) and location (remoteness).
The DWAT Survey challenges perceptions that people in Remote and Very Remote workplaces may
be less knowledgeable or skilled in terms of their ICT and Internet adoption and usage. As a group,
Remote respondents scored highest compared to respondents in Outer Regional and Very Remote
areas. There were no statistically significant differences between workplaces based on location
(remoteness) regarding the proportions engaging in innovation, having the internal resources to
manage the digital aspects of the business, using the Internet as part of their recruitment process,
undertaking online training or having strategy to increase their digital presence.
For Very Remote workplaces and, at a finer-grained level, non-urban respondents, digital capacity
and capability appear to have been influenced primarily by their connectivity type. This was
particularly evident in relation to having adequate levels of access to the Internet to enable use of
workplace applications, use of technology to reduce operational costs, and the ability to use
applications such as web and videoconferencing to reduce travel. For example, while over 80% of
respondents in Outer Regional areas said their level of Internet access enabled them to adequately
utilise their workplace applications, this dropped to only 63% in Very Remote areas. Such findings
are not surprising given the high proportion of Very Remote respondents relying on satellite
connectivity. A palpable sense of frustration was evident in some of the comments from Very
Remote respondents regarding their Internet speed and reliability. In this respect the results of our
study echoes the experiences of consumers and small businesses elsewhere who have regularly
expressed “frustration about applications they want to use and updates to their websites but are
unable to do so due to a lack of reliable connection or sufficient data.”328
The DWAT Survey results highlight the inferior service that satellite currently provides and the need
to continue to explore alternative backhaul solutions. The extent to which the launch of the Long
Term Satellite Service ‘Skymuster’ will ameliorate some of these issues is currently unknown.
Meanwhile, the ‘single solution’ policy approach of the Australian government and the NBN, which
essentially locks Very Remote respondents into a satellite solution, is clearly problematic. It is also at
odds with the NT Government’s aim to work towards terrestrial-based connections wherever
possible. The other types of connectivity solutions used in Remote and Very Remote areas suggest
that these alternative solutions are preferable to workplaces wherever they are available. Continued
improvements in mobile coverage will also provide Remote and Very Remote respondents with
greater choices regarding connectivity, and assist Indigenous clients and consumers who generally
access the Internet via mobile devices such as smartphones.
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Previous research into ICT adoption and usage by SMEs and the NFP sector described in Chapter 3
tended to suggest that small businesses were more digitally savvy than their NFP counterparts. In
the DWAT Survey respondents from government workplaces scored highest overall in terms of their
digital capability and capacity, followed by business and NFP/community group workplaces. Given
the resources available to government (and economies of scale that the NT Government in particular
can achieve) these findings are not surprising. However, the DWAT Survey also identified areas in
which government workplaces scored lowest, including use of mobile technologies and devices,
regular updating of online resources and, surprisingly, having adequate levels of access to the
Internet to enable use of workplace applications. These findings may be explained by the proportion
of government respondents in Very Remote areas, which have poorer access to telecommunications
and limited access to high speed Internet.
Regardless of location or workplace type less than 50% of respondents said that their workplace
undertook digital training. While the DWAT Survey did not explore the possible link between digital
training and digital literacy, there were significant relationships between training, innovative use of
the Internet and digital strategies. These findings indicated that workplaces that undertook online
training also tended to undertake digital training, and that those workplaces that undertook digital
training also tended to make innovative use of the Internet and have a strategy to enhance their
digital presence. However it is not clear whether digital training is the factor driving innovative use
and presence of digital strategies, or vice versa. The nature of this relationship needs to be explored
in further detail.
Given these findings, the very low percentage of business workplaces (34.6%) in the DWAT Survey
that undertook digital training is potentially a cause for concern. Although lack of digital training
does not necessarily equate to poor digital literacy, it was noted in Chapter 3 that low levels of
digital literacy and lack of confidence to adopt new technologies were significant barriers for
Australian SMEs. It was also noted that most SME businesses would welcome opportunities to
improve their digital literacy, provided such opportunities were designed and delivered for that
sector. Research has found that most businesses wanted hands-on opportunities to try new
technologies in their own workplaces. This is in contrast to government and other major sources of
advice, which can only be accessed online.329 Other studies have shown that Australian businesses
generally prefer to rely on sources other than government websites. Poor performance in terms of
regularly updating of government websites is likely to be a contributing factor and may also explain
why businesses in the DWAT Survey ranked lowest in terms of their reliance on government
websites for sources of information (69.2%). Kimber and Mason found in their study that the free
NBN Digital Workshops “were not effective in addressing the critical ICT skills gap.”330 Lack of
awareness of the workshops, lack of time available to attend the workshops and perceived lack of
relevance were all factors contributing these poor results. These examples highlight the importance
of training programs designed and delivered to specifically meet the needs and aspirations of the
learner group, rather than what might be most convenient for the trainers. One issue that was
highlighted by the DWAT Survey, but not explored in any detail, was the extent to which digital
capacity and capability is limited by gaps in basic literacy and numeracy skills of staff. In terms of
developing and delivering digital skills programs this is a factor that must also be considered.
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At a broad level the DWAT Survey indicated that more than 75% of workplaces in Outer Regional,
Remote and Very Remote areas of the NT used mobile technologies, used the Internet to benefit
clients, complied with data protection, spam and privacy laws, and had procedures in place to
protect the workplace, such as regular backing up of files and maintenance of an alternative power
supply. In contrast to findings from other research, which identified a self-perceived lack of
knowledge/confidence amongst SME enterprises and NFPs, 74% of respondents in the DWAT Survey
said they had the internal ability to manage the digital aspects of their businesses.
The DWAT Survey also suggests that Outer Regional, Remote and Very Remote workplaces compare
well with those interstate regarding certain aspects of Internet use. For example, a much higher
proportion of business respondents in the DWAT Survey (about 73%) said that their workplace
undertook telework, compared to just under one third recorded nationally331 and 53% in the
Australian Capital Territory, which was the highest usage recorded of any state or territory.332
Similarly, 67.6% of NT respondents in the NFP sector undertook telework compared to 37% recorded
nationally.333 A higher proportion of workplaces in Remote (70%) and Very Remote (71.1%) areas in
the NT tended to undertake telework, compared to Outer Regional (64.1%) areas. Nevertheless,
there were workplaces in the DWAT Survey that did not undertake telework. While sector specific
concerns and technological limitations clearly underpinned some decisions not to engage in
telework, the number of participants who identified ‘No need/not required’ suggests that telework
is viewed as an activity that occurs solely in order to finish work, rather than to reduce commuting
times, costs or increase productivity. It has been noted previously that cultural change is required to
support teleworking, for example, changing concepts of work from being place-based (“work is a
place I go”) to one that rests on functionality (“work is something I do”)334. Future research regarding
the digital capacity and capability of Outer Regional, Remote and Very Remote workplaces in the NT
should explore these issues in greater depth.
Given the remoteness of the Territory it is not surprising that 75.5% of workplaces in the DWAT
Survey used the Internet as part of the recruitment process. More government and fewer businesses
than expected used the Internet as part of their recruitment process. Nonetheless, 61.5% of
business respondents indicated that their workplace used the Internet for recruitment, compared to
only 34% of businesses nationally.
Previous research indicated that between 44% and 47% of Australian business SMEs used some form
of cloud computing. The DWAT Survey found that just over half (50.3%) of Territory workplaces used
cloud technologies for activities such as online accounting or data storage. While the Survey did not
explicitly ask respondents why they did not use cloud technologies, research elsewhere suggests
that reasons include: concerns regarding data security and privacy; cost; and lack of
awareness/understanding of cloud computing. Given that the DWAT Survey showed no significant
differences in the proportions of workplaces using cloud computing according to remoteness,
urban/non-urban locations or connectivity types, and that cloud computing is likely to play an
important role in the ability of organisations to digitally transform their business, reasons for noncloud adoption by NT workplaces should be investigated further.
NFP/community groups in Outer Regional, Remote and Very Remote workplaces in the NT also
compared well with their interstate counterparts regarding other aspects of ICT adoption and usage.
112

While previous research noted that 92% of NFPs used the Internet and 77% used mobiles, in the
DWAT Survey, 97% NFP/community groups used the Internet and 90% used mobile technologies and
devices. Similarly, previous research found that 29% of NFPs felt they ‘lagged behind’ and 5% felt
that they were ‘in trouble’ regarding their ICT usage. In the DWAT Survey, 80% of NFP respondents
indicated that they had the internal resources to manage the digital aspects of the business. While
not directly comparable, our results suggest that NFP/community groups in Outer Regional, Remote
and Very Remote areas of the NT may be more confident than some of their interstate counterparts
regarding ICT.
Organisational structure appears to impact upon the digital capability and capacity of some
workplaces, particularly the difference between the roles and responsibilities undertaken by a head
office compared to a small branch in a Very Remote location. This is most noticeable in relation to
the Government sector. Not surprisingly, government workplaces scored highest overall in the
DWAT Survey in terms of the digital capacity and capability. The NT Government is the largest single
employer in the Territory and government, especially local government, is often one of the few
workplaces present in Remote and Very Remote areas.
Just over half (52.3%) of DWAT Survey respondents indicated that their workplace had a strategy to
enhance their digital presence. While there were no significant differences between workplace types
or locations (remoteness), there was a strong association between having a digital strategy and
digital training. DWAT data suggests that workplace size (number of employees) and industry sector
may be factors, although the nature of these relationships requires further research. For example,
among the top five industries in the DWAT Survey, Other Services and Healthcare and Social Services
appeared to be the most proactive in terms of developing digital strategies, while the Education and
Training sector was the least proactive. The proportion of respondents from the business sector with
a digital strategy was 50%, which is higher than recorded by Sensis in 2014 for SMEs generally (19%)
and for the NT specifically (14%) but nevertheless is still low. Clearly this is one area of workplace
digital capability and capacity that should be addressed. Failure to do so will risk exacerbating
existing digital divides.
In terms of innovation among the top five industries in the DWAT Survey, workplaces in the Other
Services industry were the most innovative, followed by Public Administration and Safety, and Arts
and Recreation, while Education and Training, and Health and Social Services were the least
innovative. Workplaces in the Other Services sector were most likely to actively develop new
services for online delivery, followed by Public Administration, and Arts and Recreation. In contrast,
less than half of workplaces in the Health (46.1%) and Education and Training (36.8%) sectors
undertook this activity. In contrast, there were no significant differences between workplaces based
on location (remoteness) regarding the proportions undertaking the types of innovative activities
captured by the DWAT survey. These results are consistent with the findings from the Australian
innovation survey undertaken by Vitartas et al. who found minimal significant differences between
the views of participants from regional and urban areas.335
Chapter 2 identified the industry sectors most likely to be impacted by the digital economy as the
Financial Services, Telecommunications and Information Media, Retail Trade, Education, and Health
sectors. In terms of timing and magnitude, some analyses suggested Telecommunications and
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Information Media, Finance, Professional Services, Real Estate, Retail, and Arts and Recreation
would be most impacted within the shortest time scale. While sample sizes for some of these sectors
in the DWAT Survey were too small to draw conclusions, Other Services scored highest overall in
terms of digital capacity and capability, followed by Public Administration and Safety, and Health,
while the Arts and Recreation and Education sectors scored the lowest. These results suggest
support should be directed towards the latter two sectors as a priority.
There is a widespread perception that Internet adoption can potentially reduce costs in regional and
remote areas. However, the results of the DWAT Survey indicate that this potential should not be
overestimated, particularly in Remote and Very Remote areas. Across the board, only 55% of all
workplaces said technology had reduced their operational costs. There were no significant
differences between workplace types and only minor differences according to location (remoteness)
with a slightly higher proportion of Outer Regional workplaces who indicated that technology had
lowered their operational costs, compared to those in Remote and Very Remote areas. These results
suggest that reduction in operational costs is not likely to be a substantial driver of ICT adoption and
Internet usage. It may be that other costs associated with working (and living) in these areas such as
fuel, power, food and so on, are sufficiently high that they cannot be substantially mitigated by use
of ICT and the Internet alone.
The proportion of respondents who used applications to reduce their travel was also not particularly
high (55%). While there were no significant differences between workplace types or remoteness,
significantly more workplaces in urban areas used applications to reduce travel than workplaces in
non-urban areas. The potential for ICT to reduce travel should not be overstated, particularly in nonurban areas of the NT. The type and nature of connectivity in these areas would appear to be a clear
barrier towards achieving a reduction in travel. In contrast, the greater use of applications by
workplaces in urban areas to reduce travel is argued to reflect their access to superior (in terms of
performance and reliability) connectivity options, compared to those in non-urban areas. It is also
suggested that other factors including ICT affordability, digital literacy levels and attitudes towards
visiting Remote and Very remote areas by those in urban areas are such that the latter may be more
inclined to use applications to reduce their travel. It should also be recognised that for both
Indigenous and non-Indigenous people in small communities or isolated pastoral stations with
access to only a limited range of goods and services, travel outside of these areas (for whatever
reason) presents an opportunity to access goods and services not usually available, catch up with
friends and relatives, and so on. In these circumstances the motivation for travel by people living
and working in non-urban areas of the Territory is unlikely to be entirely offset by the availability of
superior internet connectivity, such as that expected to be delivered by the Skymuster service from
around mid-2016. Recent research in Central Australia tends to support this view336. Accordingly,
viewing travel as a disutility to be minimised, would appear to be too narrow a perspective. Clearly
the relationship between ICT and travel is not simply one of substitution, but complementarity.337
Organisations that provide services to Remote and Very Remote areas should be cognisant of this
and structure their Service delivery models accordingly.
The type and cost of connectivity in many Remote and Very Remote/non–urban areas also explains
some of these results around cost and travel reduction. As previously noted, satellite connectivity is
the dominant type of connectivity in Very Remote areas and the majority (66.7%) of satellite
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respondents said that use of technology in their workplace had not reduced their operational costs.
Comments from participants in the DWAT survey highlighted satellite connectivity as being costly,
slow and unreliable. Its capacity to reduce operational costs and travel (through the use of webbased applications and videoconferencing) is clearly limited. Unless workplaces in Remote and Very
Remote areas are given access to connectivity solutions other than satellite, the potential cost
benefits associated with ICT and Internet use are unlikely to materialise. Policies and programs that
are underpinned by such assumptions should be reviewed in light of these findings.
Although not specifically addressed in the DWAT survey, the affordability of telecommunications
generally needs to be addressed, particularly mobile communications. This is an important issue
given the higher cost of living and working in Remote and Very Remote areas, and the high
proportion of Indigenous populations, which are typically disadvantaged. People in regional and
remote areas already pay comparatively more for the same services enjoyed in urban areas,
nonetheless more people in regional and remote areas are choosing the convenience of their mobile
phone over standard land lines. This could be ameliorated with a scheme like the landline Untimed
Local Calls in Extended Zones for mobile services, with voice calls capped at a local/comparable rate
so that the Extended Zone tariff is technology-neutral.
It was noted in the recent Regional Telecommunications Review that government is considering how
to fund non-commercial NBN services.338 The inherent inequity in the NBN model is likely to be
exacerbated if potential funding models focus on wholesale providers, technology and arbitrary
headline speeds. End-users outside the fixed footprint may end up having to pay for two services
(i.e. broadband and dedicated phone service) in order to have equivalent communication services.
Additionally, satellite end-users will have to pay extra charges associated with the
connection/disconnection, relocation and repair of previously government-subsidised satellite
dishes. Such end-users will not receive an equivalent service at the same price.339 Unless these issues
are addressed the potential cost benefits of ICT and Internet use will not extend to Remote and Very
Remote organisations.
Workplaces in Very Remote areas (about 90%) relied more heavily on government websites as
sources of information, than their Outer Regional (78%) and Remote (61%) counterparts, even
though only 51% of all government respondents said their workplace regularly updated their online
resources, compared to 73% of business and 81% of NFP/community groups. This pattern was
partially explained by the high proportion of government workplaces in Very Remote areas with
head offices in major service centres. Previous research has shown that both the business and NFP
sector rated government websites poorly in terms of providing relevant information, preferring
email news, hands-on opportunities and workshops to experience new technology. 340 When
combined with the poor levels of adequate Internet access particularly in Very Remote areas, it is
clear that there are implications for the Australian Government’s shift to online service delivery.
Specifically, such a move is unlikely to result in better service delivery for users in these areas unless
content is directly relevant and regularly updated. Additionally, designers of government websites
and apps should be aware that not all of the end-users will have access to superior broadband and
greater consideration should be given to designing services for delivery using asynchronous
technology. Websites, portals and apps should include cut-down versions, with minimal graphics and
other bandwidth-intensive elements, so that they work for respondents reliant on satellite, rather
115

than time out before a transaction can be completed. While online service delivery may be cost
effective for Government,341 some research undertaken to date suggests that it is not necessarily
effective on the ground342. It appears that there may be an emerging policy disconnect between the
Australian Government’s digital transformation agenda and some end-users.
As the global digital economy continues to grow, it is critical that workplaces in the NT are in a
position to manage their digital transformation and achieve aspirations, such as those documented
in reports such as Pivot North and Our North Our Future. Designing a strategy for increased
participation should consider the strengths and weaknesses of workplaces by type and location
(remoteness) as well as areas such as digital training and digital strategies; areas in which all
workplaces performed poorly. Based on the results of the DWAT Survey, a strategy for the business
sector might also include, for example, innovation and developing online services, whereas a
strategy designed principally for NFP/community groups might focus on cloud computing and online
training. For the government sector, the strategy might focus on addressing inadequate levels of
Internet access, lack of regular updating of websites and apparent lack of use of Internet to reduce
operational costs.
Most Outer Regional, Remote and Very Remote NT workplaces are already in the process of
transformation. While results of the DWAT Survey suggest that overall Territory workplaces have a
reasonable level of digital capability and capacity, there are clearly areas that need to be addressed.
Given the importance of workplaces outside the larger business centres, efforts to improve digital
participation should not be restricted to the business sector, Outer regional, or main urban areas.
There are significant economic, social and moral imperatives for ensuring that a digital strategy for
the Territory encompasses all business, NFP/community sector and government agencies in nonurban, Remote and Very Remote areas as well.
At a broader level, the results of the DWAT Survey indicate that workplaces in Outer Regional,
Remote and Very Remote areas of the NT face the following barriers to transformation, which
should be addressed in any digital strategy for the Territory:
· Inadequate access, speed and reliability provided by satellite connectivity;
· Cost (affordability) of telecommunications, particularly mobile and satellite;
· Lack of strategies to enhance the digital presence of workplaces; and
· Lack of digital training programs designed and delivered to meet the needs and aspirations
of the learner group.
The strategy should be underpinned by a perspective which views digital solutions (e.g. Telehealth
and other online service delivery programs) as complementary to existing practices, rather than as
simple substitutions. Additionally, the strategy should also provide for further research to underpin
policy and program development, including:
· Drivers and barriers for teleworking;
· Drivers and barriers for cloud computing;
· The relationships between digital training, having a digital strategy, innovation, workplace
size (number of employees), and industry sector; and
· How digital literacy can be improved alongside improving basic literacy and numeracy skills.
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Without such a digital strategy for the NT, infrastructure and skills gaps will continue to be
addressed on an ad hoc basis with the very real risk that Territorians will end up on the wrong side
of the digital divide. NT workplaces will struggle to bridge this gap in order to survive and thrive in
the global digital economy.
However workplaces are not the only ones to engage in a digital economy; individual end-users are
also critical players. Any overarching digital inclusion framework for the NT should also address lack
the above issues from the perspectives of individuals as well as issues such as lack of choice and
barriers to Indigenous take-up of satellite internet and mobile phones. Findings from the recent
Home Internet Project by Swinburne et al. regarding the latter should also inform and contribute to
the development of such a framework.
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Appendix A
Internet Usage
1. Is the Internet accessible where your place is located?
2. Does your workplace access the Internet (if no, go to Q26)
3. If yes, is the Internet access (circle as appropriate): Cable/Fiber, Satellite, Wireless, Citrix, ADSL2/2+,
3G/4G
4. Does your workplace use the Internet for business purposes?
5. Does your workplace use Internet reliant applications? (e.g. email, cloud services, social media, video
conferencing etc)
6. Does your level of Internet access enable you to adequately utilise the applications you use?
7. Are there applications you would use if there was adequate Internet access? (e.g., cloud services, video
conferencing etc)
Comments: (to clarify your responses)
Technology and Resources
8. Does your workplace use mobile technologies to access and transfer data? (e.g. mobile phones, tablets,
lap tops)
9. Has the use of technology allowed your workplace to reduce operational costs?
9b. (Optional) – Please provide an estimate as a percentage of savings eg technology has reduced our
costs by 20%
10. Is your workplace using technology to benefit your clients?
11. Does your workplace use applications to reduce travel such as web and videoconferencing?
11b. If no, why not?
12. Does your workplace use cloud technologies (e.g. online accounting, data storage)?
13. Are your online resources regularly updated (website, facebook etc)?
Comments (to clarify your responses)
People
14. Do people in your workplace use your technology to do work from home?
14b. If no, why not?
15. Does your workplace use online training programs to up-skill people?
16. Does your workplace undertake digital training (e.g. digital media, digital marketing, or e-commerce
training)?
17. Does your workplace have the ability to internally manage the digital parts of your business, such as your
website and facebook?
18. Does your workplace use the Internet to assist with recruitment processes?
Comments (to clarify your responses)
Services, Compliance and Security
19. Does your workplace rely on Government web sites for up to date information? (e.g. in relation to
programs or compliance)
20. Does your workplace have policies and procedures for your people who are working online (e.g. relating
to the use of emails or social media)?
21. Do you believe your workplace complies with data protection, spam, and privacy legislation?
22. Does your workplace have procedures in place to protect your workplace (e.g. regular backing up of files,
maintenance of an alternative power supply)
Comments (to clarify your responses):
Innovation
23. Does your workplace use technology to identify new markets, services or products?
24. Does your workplace have a strategy to build its digital presence?
25. Does your workplace actively look to develop new services that can be delivered online?
26. Does your workplace believe reliable Internet access is essential to your workplace?
Comments (to clarify your responses):

118

References
Australian Bureau of Statistics (ABS)., 2012. Catalogue 2001.0. 2011 Census of Population and
Housing Basic Community Profile Outer Regional Australia (RA72). Retrieved via
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/communityprofile/RA
72?opendocument&navpos=220 on 25/8/2015.
Australian Bureau of Statistics., 2013a. Catalogue 2001.0. 2011 Census of Population and Housing
Basic Community Profile Remote Australia (RA73). Retrieved via
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/communityprofile/RA
73?opendocument&navpos=220 on 25/8/2015.
Australian Bureau of Statistics., 2013b. Catalogue 2001.0. 2011 Census of Population and Housing
Basic Community Profile Very Remote Australia (RA74). Retrieved via
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/communityprofile/RA
74?opendocument&navpos=220 on 25/8/2015.
Australian Bureau of Statistics., 2013c. Catalogue 8129.0. Business Use of Information Technology
2011-12. Retrieved from
http://www.abs.gov.au/ausstats/abs@.nsf/Products/4C4A170C572B354DCA257BCE0012316F?open
document on 9/1/2015.
Australian Bureau of Statistics., 2014a. Catalogue 5256.0. Australian National Accounts: Non-Profit
Institutions Satellite Account 2012-13. Retrieved from
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/5256.0Main%20Features4201213?opendocument&tabname=Summary&prodno=5256.0&issue=2012-13&num=&view= on
7/8/2015.
Australian Bureau of Statistics., 2014b. Catalogue 8165.0. Counts of Australian Businesses including
entries and exits Jun 2009 to Jun 2013. Retrieved from
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/8165.0Jun%202009%20to%20Jun%20201
3?OpenDocument on 9/1/2015.
Australian Bureau of Statistics., 2015a. Catalogue 8165.0. Counts of Australian Businesses including
entries and exits Jun 2010 to Jun 2014. Retrieved from
http://www.abs.gov.au/ausstats/abs@.nsf/mf/8165.0 on 8/9/2015.
Australian Bureau of Statistics., 2015b. Catalogue 8167. Selected Characteristics of Australian
Businesses, 2013-14. Retrieved from http://www.abs.gov.au/ausstats/abs@.nsf/mf/8167.0 on
23/9/2015.
Australian Bureau of Statistics., 2015c. Catalogue 8129.0. Business Use of Information Technology
2013-14. Retrieved from http://www.abs.gov.au/ausstats/abs@.nsf/mf/8129.0 on 23/9/2015.

119

Australian Communications Consumer Action Network (ACCAN)., 2015. Regional
Telecommunications Review 2015. Submission by ACCAN. p26. Retrieved via
http://www.rtirc.gov.au/submissions/ on 30/8/2015.
Australian Communications and Media Authority (ACMA)., 2015. Australians Get Mobile. Retrieved
from http://www.acma.gov.au/theACMA/engage-blogs/engage-blogs/Researchsnapshots/Australians-get-mobile on 20/7/2015.
Australian Computer Society., 2013. Australian ICT Statistical Compendium. Available at
https://acs.org.au/__data/assets/pdf_file/0004/28570/Australian-ICT-Statistical-Compendium2013.pdf [accessed on 9/10/2015].
Belson, D., (ed). 2014a. Akamai’s State of the Internet: Q1 2014 Report Volume 7 No. 1. Akamai.
Retrieved from http://www.akamai.com/dl/akamai/akamai-soti-q114.pdf on 14/1/2015.
Belson, D., (ed). 2014b. Akamai’s [State of the Internet]: Q3 2014 Report Volume 7 No. 3. Akamai.
Retrieved from embedded document at http://www.abc.net.au/news/2015-01-12/australianinternet-speeds-rank-44th-in-the-world/6012570 on 15/1/2015.
Bilbao-Osario, B., Dutta, S., and Lanvin, B., (Eds) 2013. The Global Information Technology Report
2013: Growth and Jobs in a Hyperconnected World. World Economic Forum. Retrieved from
http://www3.weforum.org/docs/WEF_GITR_Report_2013.pdf on 8/1/2015.
Bilbao-Osario,B., Dutta, S. Geiger, T., and Lanvin, B., 2013. The Networked Readiness Index 2013:
Benchmarking ICT Uptake and Support for Growth and Jobs in a Hyperconnected World. p6. In
Bilbao-Osario et al (Eds). The Global Information Technology Report 2013: Growth and Jobs in a
Hyperconnected World. World Economic Forum. pp.3-32. Retrieved from
http://www3.weforum.org/docs/WEF_GITR_Report_2013.pdf on 8/1/2015.
Broadband for the Bush Alliance., 2013. Better Telecommunications for rural and remote
Australians. A Broadband for the Bush Alliance Policy Paper. Retrieved from
http://broadbandforthebush.com.au/wp-content/uploads/2013/05/Broadband-for-the-BushAlliance-Policy-June-20131.pdf on 1/9/2015.
Broadband Today Alliance., 2014. White Paper: What Makes A Smart Community? Retrieved from
http://www.australiansmartcommunities.org.au/sites/default/files/files/BTA%20Whitepaper%20Sm
art%20Communities.pdf on 11/4/2014.
Campbell, S., Mason, C.M., Griffith, C., Dane, S.K., Reeson, A., O’Brien-McInnally, B.A., and Kimber,
J.D., 2013. Broadband Impact and Challenges: Realising the benefits from the digital economy.
Australian Centre for Broadband Innovation CSIRO EP1312215. Retrieved from
http://www.csiro.au/Organisation-Structure/Flagships/Digital-Productivity-and-ServicesFlagship/ACBI-Broadband-Impacts-Report.aspx on 13/1/2015.

120

Centre for Remote Health and Tangentyere Council., 2011. Aboriginal population mobility I Alice
Springs: analysis of public housing. DKCRC Report 57. Ninti One Limited, Alice Springs. Retrieved
from
http://www.nintione.com.au/resource/NintiOneResearchReport_57_AboriginalPopulationMobilityA
nalysisofPublicHousing.pdf on 15/10/2015.
Choq, S., Collantes, G.O. and Mokhtarian, P., 2004. Wanting to Travel, More or Less: Exploring the
Determinants of the Deficit and Surfeit of Personal Travel. Retrieved from
www.uctc.net/research/papers/711.pdf on 16/9/2015.
Commonwealth of Australia., 2011. Broadening the Debate: Inquiry into the role and potential of the
National Broadband Network. House of Representatives Standing Committee on Infrastructure and
Communications. Retrieved via
http://www.aph.gov.au/Parliamentary_Business/Committees/House_of_Representatives_committe
es?url=ic/nbn/report.htm on 5/10/2015.
Commonwealth of Australia., 2014. Pivot North. Inquiry into the development of Northern Australia:
final report, p.178. Retrieved via http://www.aph.gov.au/jscna/report on 27/8/2015.
Commonwealth of Australia., 2015a. Our North, Our Future: White Paper on Developing Northern
Australia. Retrieved via http://northernaustralia.infrastructure.gov.au/ on 27/8/2015.
Commonwealth of Australia., 2015b. Agricultural Competitiveness White Paper Stronger Farmers
Stronger Economy. p71, 52 & 71. Retrieved via http://agwhitepaper.agriculture.gov.au/ on
1/9/2015.
Commonwealth of Australia., 2015c. RTIRC Regional Telecommunications Review 2015 Issues Paper.
Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/RTIRC_Independent_Committee_Revie
w_2015_FINAL.pdf on 17/6/2015.
Commonwealth of Australia., 2015d. NBN Non-commercial services funding options: consultation
paper. Prepared by the Bureau of Communications Research. p1. Retrieved via
https://www.communications.gov.au/have-your-say/nbn-non-commercial-services-funding-options
on 30/6/2015.
Commonwealth of Australia (Australian Communications and Media Authority)., 2014a.
Communications report 2012-13 Series Report 1 – Australian SMEs in the Digital Economy. Retrieved
from
http://www.acma.gov.au/~/media/Research%20and%20Reporting/Report/pdf/Australian%20SMEs
%20in%20the%20digial%20economy%20pdf.pdf on 7/1/2015.

121

Commonwealth of Australia (Australian Communications and Media Authority)., 2014b.
Communications Report Series: Report 2 – Cloud computing in Australia. Retrieved from
http://www.acma.gov.au/~/media/Research%20and%20Reporting/Report/pdf/Cloud%20Computing
%20report_final%20pdf.pdf on 13/1/15.
Commonwealth of Australia (Department of Broadband, Communications and the Digital Economy).,
2013. Advancing Australia as a Digital Economy: an update to the National Digital Economy
Strategy. p57. Retrieved from http://apo.org.au/files/Resource/Advancing-Australia-as-a-DigitalEconomy-BOOK-WEB.pdf on 16/1/2015.
Dal Fiore, F., Mokhtarian, P., Salomon, I., Singer, M.E., 2014. “Nomads at last”? A set of perspectives
on how mobile technology may affect travel. Journal of Transport Geography 41 (Dec):91-106.
Deloitte Access Economics., 2011. The Connected Continent: how the internet is transforming the
Australian economy. Retrieved from
https://www.deloitteaccesseconomics.com.au/uploads/File/DAE_Google%20Report_FINAL_V3.pdf
on 13/1/2015.
Deloitte Access Economics Pty Ltd., 2012. Digital Disruption: short fuse or big bang? Retrieved from
http://www2.deloitte.com/content/dam/Deloitte/au/Documents/Building%20Lucky%20Country/del
oitte-au-consulting-digital-disruption-whitepaper-0912.pdf on 17/7/2014.
Deloitte Access Economics Pty Ltd., 2013a. Connected Small Businesses: how Australian small
businesses are growing in the digital economy. Retrieved from
https://www.deloitteaccesseconomics.com.au/uploads/File/Connected%20Small%20Business.pdf
on 22/10/2014.
Deloitte Access Economics Pty Ltd., 2013b. NBN Business Readiness in 2013 Survey. Retrieved from
http://www.macquarietelecom.com/wp-content/uploads/2013/08/NBN-Business-ReadinessSurvey-in-2013-DAE.pdf on 8/1/2015.
Deloitte Access Economics., 2015. Digital Government Transformation. Report commissioned by
Adobe. Retrieved from
http://www2.deloitte.com/content/dam/Deloitte/au/Documents/Economics/deloitte-aueconomics-digital-government-transformation-230715.pdf on 28/5/2015.
Deloitte Touche Tohmatsu., 2014. Harnessing the ‘bang’: Stories from the digital frontline.
Retrieved from http://www2.deloitte.com/au/en/pages/building-lucky-country/articles/digitaldisruption-harnessing-the-bang.html on 17/7/2014.
Digital Business Insights 2013., Not For Profit e-business report: how Australian organisations are
using information and communication technologies. Retrieved from http://www.dbinsights.com/wp-content/uploads/2013/06/NFP2013.pdf on 15/1/15.

122

Digital Business Insights., 2014. Australian e-Business Report: how organisations are using
information and communication technologies. Retrieved from http://www.db-insights.com/wpcontent/uploads/2014/01/Digital2013.pdf on 16/1/2015.
Dittmar, J.E., 2011. Information Technology and Economic Change: the impact of the Printing Press.
The Quarterly Journal of Economics 126(3): 1133-1172.
Dockery, A.M., and Bawa, S., 2014. “Is working from home good work or bad work? Evidence from
Australian employees”. Bankwest Curtin Economics Centre Working Paper 14/2, Curtin University,
Perth.
Donovan, S., 2015. Internet speeds: Australia ranks 44th, study cites direction of NBN as part of
problem. Retrieved from http://www.abc.net.au/news/2015-01-12/australian-internet-speeds-rank44th-in-the-world/6012570 on 15/1/2015.
Ewing, S., van der Nagel, E., and Thomas, J., 2014. CCi Digital Futures 2014 The Internet in Australia.
Retrieved via http://researchbank.swinburne.edu.au/vital/access/manager/Repository/swin:41844
on 31/8/2015.
Global Workplace Analytics., “Advantages of Half-time Telecommuting for the Community.
Retrieved from http://globalworkplaceanalytics.com/pros-cons on 29/7/2015.
Grain Growers Ltd., 2015. Submission to Regional Telecommunications Review. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Grain%20Growers%20Limited%20%20Public%20Submission%20RTIRC%202015.pdf on 1/9/2015.
Hobbs, R., 2015. Small Business NSW Commissioner Submission to Regional Telecommunications
Independent Review Committee dated 15/7/15. Retrieved via
http://www.rtirc.gov.au/submissions/ on 1/9/2015.
IBIS World., 2012. A Snapshot of Australia’s Digital Future to 2050. Retrieved from http://www07.ibm.com/au/pdf/1206_AustDigitalFuture_A4_FINALonline.pdf on 7/1/2015.
IBM and National Institute for Economic and Industry Research (NIEIR)., 2013a. Reinventing
Australian Enterprises for the Digital Economy: Executive Summary. Retrieved from https://www07.ibm.com/au/eraofsmart/resource/Reinventing_Australian_Enterprises_for_the_Digital_Economy
_Executive_summary.pdf on 7/1/2015.
IBM and National Institute for Economic and Industry Research (NIEIR)., 2013b. Reinventing
Australian Enterprises for the Digital Economy. Retrieved from http://www935.ibm.com/services/multimedia/Reinventing_Australian_Enterprises_for_the_Digital_Economy_F
ull_report.pdf on 7/1/2015.

123

Infrastructure Australia., 2015a. Northern Australia Audit: Infrastructure for a developing north.
Retrieved from http://infrastructureaustralia.gov.au/policypublications/publications/files/IA_Northern_Australia_Audit.pdf on 27/8/2015.
Infrastructure Australia., 2015b. Australian Infrastructure Audit Our Infrastructure Challenges vol 2.
Retrieved from http://infrastructureaustralia.gov.au/policypublications/publications/files/Australian-Infrastructure-Audit-Volume-2.pdf on 28/8/2015.
Infrastructure Australia., 2015c. Australia Infrastructure Audit Report Executive Summary.
Retrieved via http://infrastructureaustralia.gov.au/policy-publications/publications/australianinfrastructure-audit.aspx on 27/8/2015.
Infrastructure Australia., 2015d. Australia Infrastructure Audit Report Key Findings.
Retrieved via http://infrastructureaustralia.gov.au/policy-publications/publications/australianinfrastructure-audit.aspx on 27/8/2015.
ISBA., 2013a. Digital literacy and e-skills: participation in the digital economy. Retrieved from
https://www.ibsa.org.au/sites/default/files/media/Digital%20Literacy%20and%20E-skills.pdf on
5/6/2014.
ISBA., 2013b. Post-NBN Impact on Enterprises and e-skills. Retrieved from
https://www.ibsa.org.au/sites/default/files/media/PostNBN%20Impact%20on%20Enterprises%20&%20E-Skills.pdf on 13/1/2015.
Kalapesi, C., Willersdorf, S., and Zwillenberg, P., 2010. The Connected Kingdom: how the Internet is
transforming the UK economy. Boston Consulting Group Ltd. Retrieved from
http://www.bcg.com/documents/file62983.pdf on 8/1/2015.
Kimber, J.D., and Mason, C.M., 2013. Internet use by small business: An exploratory study in
regional Australia. CSIRO, Australia. EP1310703. Retrieved from
https://publications.csiro.au/rpr/pub?list=SEA&pid=csiro:EP1310703&sb=RECENT&expert=false&n=
8&rpp=25&page=2&tr=214&q=internet&dr=all on 13/1/2015.
Local Government Association of Queensland., 2015. Regional Telecommunications Review 2015
Submission. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Local%20Government%20Association%
20of%20Queensland%20-%20Public%20Submission%20RTIRC%202015.pdf on 1/9/2015.
McAllister, I., 2009. Public Opinion Towards Rural and Regional Australia: Results from the ANU Poll.
ANUpoll Report 6. Retrieved from http://socpol.anu.edu.au/sites/default/files/2009-1120_ANUpoll_rural_and_regional_report.pdf on 16/9/2015.
McKinsey Australia., 2014. Compete to Prosper: Improving Australia’s global competitiveness.
Retrieved from
http://www.mckinsey.com/global_locations/pacific/australia/en/latest_thinking/compete_to_prosp
er on 28/7/2014.
124

Minifie, J., 2014. The silver lining: cloud computing and small and medium enterprises. Grattan
Institute. Retrieved from http://grattan.edu.au/wp-content/uploads/2014/06/814-the-silverlining.pdf on 11/6/2014.
Mokhtarian, P., 2000. Telecommunications and Travel. A1C08: Committee on Telecommunications
and Travel Behaviour. Retrieved from www.onlinepubs.trb.org/onlinepubs/millennium/00115.pdf
on 16/9/2015.
Mokhtarian, P., 2005. Travel as a Desired End, not Just a Means. Transportation Research Part A
39:93-96.
Nobis, C., and Lenz, B., 2009. Communication and mobility behaviour – a trend and panel analysis
of the correlation between mobile phone use and mobility. Journal of Transport Geography
17(2):93-103.
Northern Territory Government., 2015a. Northern Territory Economic Development Strategy.
Retrieved from https://ontrack.nt.gov.au/__data/assets/pdf_file/0008/180917/Northern-TerritoryEconomic-Development-Strategy.pdf accessed on 26/8/2015.
Northern Territory Government (and Department of Corporate and Information Services)., 2015b.
2015 Regional Telecommunications Review submission. Retrieved via
http://www.rtirc.gov.au/submissions/ on 1/9/2015.
OECD., 2012. OECD Internet Economy Outlook 2012 Highlights. Retrieved from
http://www.oecd.org/sti/ieconomy/internet-economy-outlook-2012-highlights.pdf on 7/1/2015.
OECD., 2014. Measuring the Digital Economy (Summary in English): a new perspective. Retrieved
from http://www.keepeek.com/Digital-Asset-Management/oecd/science-andtechnology/measuring-the-digital-economy/summary/english_1443d3d7-en#page1 on 7/1/2015.
Opperman, I., 2013. Chapter 3.5 Sectoral revolution through technological developments. In
CEDA., Australia Adjusting: optimising national prosperity, pp.139-151. Retrieved from
http://adminpanel.ceda.com.au/FOLDERS/Service/Files/Documents/15384~cedaaustadjusting_web.
pdf on 1/9/2015.
Oxford Economics.,(a) SMEs equipped to compete: how successful SMEs are reinventing global
business. Retrieved from
http://www.oxfordeconomics.com/Media/Default/Landing%20pages/SAP%20SME/Research/SAP_S
ME_Executive_Summary.pdf on 7/1/2015.
Oxford Economics., (b) SMEs equipped to compete: Australia Fact Sheet. Retrieved from
http://www.oxfordeconomics.com/Media/Default/Landing%20pages/SAP%20SME/Country-factsheets/SMEs%20Equipped%20Australia.pdf on 7/1/2015.

125

Paypal., 2013. Digital Literacy Amongst Small Businesses in Australia: Paypal research findings –
October 2013. Retrieved from https://www.paypalmedia.com/assets/pdf/fact_sheet/PayPalResearch_DigitalLiteracyAmongSMBsinAustralia.pdf
PricewaterhouseCoopers., 2014. Expanding Australia’s economy: how digital can drive the change.
Retrieved from http://www.pwc.com.au/consulting/assets/publications/Expanding-AustraliasEconomy-Apr14.pdf on 1/9/2015.
Productivity Commission., 2004 ICT Use and Productivity: A Synthesis from Studies of Australian
Firms, Commission Research Paper, Canberra. Retrieved from
http://www.pc.gov.au/research/completed/ict-use/ictuse.pdf on 13/8/2015.
Productivity Commission., 2010. Contribution of the Not-for-profit sector. Research paper,
Canberra. Retrieved via http://www.pc.gov.au/inquiries/completed/not-for-profit/report on
7/8/2015.
Regional Australia Institute., 2013. [In]Sight: Australia’s Regional Competitiveness Index. 2013
Technical Report. Retrieved from http://www.regionalaustralia.org.au/wpcontent/uploads/2014/01/InSight-Technical-Report.pdf on 26/8/2015.
Regional Development Australia Barossa., 2015. Regional Telecommunications Review 2015 Issues
Paper Submission. Retrieved via http://www.rtirc.gov.au/submissions/ on 1/9/2015.
Regional Development Australia Brisbane., 2012. Brisbane Not-for-profit Digital Engagement
Assessment Report. Retrieved from http://www.rdabrisbane.org.au/index.php/latest-news/94-rdabrisbane-survey-provides-insight-into-digital-capacity-of-nfp-sector on 13/1/2015
Regional Development Australia Northern Inland., 2013. Northern Inland Digital Economy Strategy
for Business. Retrieved from http://www.rdani.org.au/projects/digital-economy-strategy.php on
15/1/2015.
Regional Development Australia Northern Rivers., 2012. Making Connections: considering the
impact of high speed broadband in the Northern Rivers. Critical Industries Survey Report. Retrieved
from http://rdanorthernrivers.org.au/download/industry_and_economic_development/digitaleconomy/Making_Connections_Survey%20Report%20FINAL%20WEB.pdf on 13/1/2015.
Regional Development Australia Northern Territory., 2013. Regional Plan 2013-2016. Available from
http://www.rdant.com.au/wp-content/uploads/RDANT-2013-RegionalPlan-web.pdf [accessed on
9/10/2015].
Regional Development Australia Northern Territory., 2015a. Submission to the 2015 Regional
Telecommunications Review. Available via http://www.rtirc.gov.au/submissions/
Regional Development Australia Northern Territory., 2015b. Table - Government business grants
and advice. Unpublished document for internal use prepared by RDA NT.
126

Rennie, E., Hogan, E., Gregory, R., Crouch, A., Wright, A. and Thomas, J., in press. The Internet on the
Outstation.
Riemer, K., Brunk, J., Gal, U., Gilchriest, B., Ord, R., Tong, J., 2014. Australian Digital Commerce: Now
is the time for Australian Retailers to address the customer engagement gap. Capgemini and
University of Sydney. Retrieved from
http://sydney.edu.au/business/__data/assets/pdf_file/0018/205731/Australian_Digital_Commerce_
Research_Report.pdf on 7/1/2015
Sabbagh, K., Friedrich, R., El-Darwiche, B., Singh, M., and Koster, A., 2013. Digitisation for Economic
Growth and Job Creation: Regional and Industry Perspectives. In Bilbao-Osario,B., Dutta, S. and
Lanvin, B., (Eds) The Global Information Technology Report 2013: Growth and Jobs in a
Hyperconnected World. World Economic Forum. p35-42. Retrieved from
http://www3.weforum.org/docs/WEF_GITR_Report_2013.pdf on 8/1/2015.
Sensis., 2014. Sensis e-Business report 2014: the online experience of small and medium enterprises.
Retrieved from https://www.sensis.com.au/content/dam/sas/PDFdirectory/Sensis-eBusinessReport-2014.pdf on 8/1/2015.
Spandonide, B., 2015. Preferred transport futures in remote Australia. CRC-REP Working Paper
CW026. Ninti One Limited, Alice Springs. Retrieved from
http://www.nintione.com.au/publication/crc-rep-0475 on 23/12/2015.
TNS Australia., 2013. Connected Small Businesses: how Australian small businesses are growing in
the digital economy – detailed survey results. Retrieved from
http://rovivor.com.au/263101368_SMB%20report_TNS_FINAL_150413.pdf on 22/10/2014.
Transport and Infrastructure Council., 2015. National Remote and Regional Transport Strategy:
Consultation Draft. Retrieved via http://www.transport.nt.gov.au/publications/National-Remoteand-Regional-Transport-Strategy on 14/7/2015.
United Nations General Assembly Human Rights Council., 2014. A/HRC/RES/26/13. The promotion,
protection and enjoyment of human rights on the Internet. Retrieved from http://daccess-ddsny.un.org/doc/UNDOC/GEN/G14/082/83/PDF/G1408283.pdf?OpenElement on 15/6/2015.
Victorian Farmers Federation., 2015. Submission to Regional Telecommunications Independent
Review Committee Issues Paper. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Victorian%20Farmers%20Federation%2
0-%20Public%20Submission%20RTIRC%202015_1.pdf on 1/9/2015.
Victorian Tourism Industry Council., 2015. Submission to Regional Telecommunications
Independent Review Committee. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Victoria%20Tourism%20Industry%20Co
uncil%20-%20Public%20Submission%20RTIRC%202015.pdf on 1/9/2015.

127

Vitartas, P., Kinnear, S., and Charters, K., 2013. Supporting Innovation in Regional Australia –
Perceptions from Regional and Urban Innovators. Journal of Economic and Social Policy 15(2):
Article 4. Retrieved from http://epubs/scu.edu.au/jesp/vol15/iss2/4 on 23/9/2015.

128

End notes
1

Dittmar, J.E. 2011. Information Technology and Economic Change: the impact of the Printing Press. The
Quarterly Journal of Economics 126(3): 1133-1172.
2
Bilbao-Osario,B., Dutta, S. and B. Lanvin (eds) 2013. The Global Information Technology Report 2013: Growth
and Jobs in a Hyperconnected World. World Economic Forum. p35. Retrieved from
http://www3.weforum.org/docs/WEF_GITR_Report_2013.pdf on 8/1/2015.
3
Deloitte Access Economics. 2011. The Connected Continent: how the Internet is transforming the Australian
economy. p1. Retrieved from
https://www.deloitteaccesseconomics.com.au/uploads/File/DAE_Google%20Report_FINAL_V3.pdf on
13/1/2015.
4
http://www2.deloitte.com/au/en/pages/media-releases/articles/79billion-australias-digital-economy-growsand-grows-250315.html [accessed on 25/8/2015]. But see Australian Computer Society’s 2013 Australian ICT
Statistical Compendium for a critique of Deloitte’s methodology at
https://acs.org.au/__data/assets/pdf_file/0004/28570/Australian-ICT-Statistical-Compendium-2013.pdf
5
Antlova, K., 2009. Motivation and Barriers of ICT Adoption in Small and Medium-sized Enterprises. E + M
Ekonomie A Management 2: 140-155.
See also Deloitte Access Economics 2011, Op cit.
6
Deloitte Access Economics 2011, Op cit, p14.
7
Deloitte Access Economics 2011, Op cit, p20.
8
Deloitte Access Economics 2011, Op cit, p22.
9
Regional Development Australia Brisbane. 2012. Brisbane Not-for-profit Digital Engagement Assessment
Report. p9. Retrieved from http://www.rdabrisbane.org.au/index.php/latest-news/94-rda-brisbane-surveyprovides-insight-into-digital-capacity-of-NFP-sector on 13/1/2015
10
Antlova, Op cit, p151.
See also Commonwealth of Australia (Australian Communications and Media Authority). 2014a.
Communications report 2012-13 Series Report 1 – Australian SMEs in the Digital Economy. p1. Retrieved from
http://www.acma.gov.au/~/media/Research%20and%20Reporting/Report/pdf/Australian%20SMEs%20in%20t
he%20digial%20economy%20pdf.pdf on 7/1/2015;
Digital Business Insights. 2014. Australian e-Business Report: how organisations are using information and
communication technologies. p10-14. Retrieved from http://www.db-insights.com/wpcontent/uploads/2014/01/Digital2013.pdf on 16/1/2015;
Kimber, J.D and Mason, C.M. 2013. Internet use by small business: An exploratory study in regional Australia.
CSIRO, Australia. EP1310703. p13-14. Retrieved from
https://publications.csiro.au/rpr/pub?list=SEA&pid=csiro:EP1310703&sb=RECENT&expert=false&n=8&rpp=25
&page=2&tr=214&q=Internet&dr=all on 13/1/2015;
Paypal. 2013. Digital Literacy Amongst Small Businesses in Australia: Paypal research findings – October 2013.
Retrieved from https://www.paypalmedia.com/assets/pdf/fact_sheet/PayPalResearch_DigitalLiteracyAmongSMBsinAustralia.pdf
Kimber and Mason, Op cit.
11
Regional Development Australia Northern Rivers. 2012. Making Connections: considering the impact of high
speed broadband in the Northern Rivers. Critical Industries Survey Report. p9. Retrieved from
http://rdanorthernrivers.org.au/download/industry_and_economic_development/digitaleconomy/Making_Connections_Survey%20Report%20FINAL%20WEB.pdf on 13/1/2015;
See also Campbell, S., Mason, C.M., Griffith, C., Dane, S.K., Reeson, A., O’Brien-McInnally, B.A., and Kimber, J.D.
2013. Broadband Impact and Challenges: Realising the benefits from the digital economy. Australian Centre for
Broadband Innovation CSIRO EP1312215. p8. Retrieved from http://www.csiro.au/OrganisationStructure/Flagships/Digital-Productivity-and-Services-Flagship/ACBI-Broadband-Impacts-Report.aspx on
13/1/2015;
ISBA 2013a. Digital literacy and e-skills: participation in the digital economy. p1-2. Retrieved from
https://www.ibsa.org.au/sites/default/files/media/Digital%20Literacy%20and%20E-skills.pdf on 5/6/2014.
12
Campbell et al 2013, Op cit, p7.
13
Bilbao-Osario et al, Op cit, p6.
14
Ibid, p29.

129

15

Belson, D. (ed). 2014a. Akamai’s State of the Internet: Q1 2014 Report Volume 7 No. 1. Akamai. p24-26.
Retrieved from http://www.akamai.com/dl/akamai/akamai-soti-q114.pdf on 14/1/2015;
Belson, D. (ed). 2014b. Akamai’s [State of the Internet]: Q3 2014 Report Volume 7 No. 3. Akamai. p41-42.
Retrieved from embedded document at http://www.abc.net.au/news/2015-01-12/australian-Internet-speedsrank-44th-in-the-world/6012570 on 15/1/2015.
16
https://www.dto.gov.au/standard/digital-transformation-plan [accessed on 25/8/2015].
17
Commonwealth of Australia 2015a, Our North, Our Future: White Paper on Developing Northern Australia.
Retrieved via http://northernaustralia.infrastructure.gov.au/
18
Commonwealth of Australia (Department of Broadband, Communications and the Digital Economy). 2013.
Advancing Australia as a Digital Economy: an update to the National Digital Economy Strategy. p57. Retrieved
from http://apo.org.au/files/Resource/Advancing-Australia-as-a-Digital-Economy-BOOK-WEB.pdf on
16/1/2015.
19
See for example, in Queensland https://www.business.qld.gov.au/business/running/technology-forbusiness/digital-strategy and http://www.godigitalqld.dsitia.qld.gov.au/welcome-to-godigitalqld;
http://www.alburycity.nsw.gov.au/business-and-investment/digital-economy;
http://www.charlessturt.sa.gov.au/DigitalEconomyStrategy;
http://apo.org.au/research/advancing-australia-digital-economy-update-national-digital-economy-strategy;
20
Commonwealth Parliament of Australia. 2014. Pivot North. Inquiry into the development of Northern
Australia: final report, p.178. Retrieved via http://www.aph.gov.au/jscna/report accessed on 27/8/2015.
21
Regional Development Australia Northern Territory 2013. Regional Plan 2013-2016. p24. Available from
http://www.rdant.com.au/wp-content/uploads/RDANT-2013-RegionalPlan-web.pdf
22
Northern Territory Government 2015a. Northern Territory Economic Development Strategy. p10. Retrieved
from https://ontrack.nt.gov.au/__data/assets/pdf_file/0008/180917/Northern-Territory-EconomicDevelopment-Strategy.pdf accessed on 26/8/2015.
23
Infrastructure Australia. 2015a. Northern Australia Audit: Infrastructure for a developing north. p163.
Retrieved from http://infrastructureaustralia.gov.au/policypublications/publications/files/IA_Northern_Australia_Audit.pdf on 27/8/2015.
24
Infrastructure Australia. 2015b. Australian Infrastructure Audit Our Infrastructure Challenges vol 2 p77.
Retrieved from http://infrastructureaustralia.gov.au/policy-publications/publications/files/AustralianInfrastructure-Audit-Volume-2.pdf on 28/8/2015.
25
Ibid.
26
http://www.adelaide.edu.au/apmrc/research/projects/category/aria.html [accessed on 25/8/2015]
27
Australian Bureau of Statistics (ABS) 2012. Catalogue 2000.0. 2011 Census of Population and Housing Basic
Community Profile Outer Regional Australia (RA72).
28
Ibid.
29
Ibid.
30
Ibid.
31
Regional Australia Institute. 2013. [In]Sight: Australia’s Regional Competitiveness Index. 2013 Technical
Report. piii. Retrieved from http://www.regionalaustralia.org.au/wp-content/uploads/2014/01/InSightTechnical-Report.pdf on 26/8/2015.
32
Ibid, p12.
33
ABS 2013a. Catalogue 2000.0. 2011 Census of Population and Housing Basic Community Profile Remote
Australia (RA73).
34
Ibid.
35
Ibid.
36
Ibid.
37
Regional Australia Institute, Op cit, p12.
38
ABS 2013b. Catalogue 2000.0. 2011 Census of Population and Housing Basic Community Profile Very Remote
Australia (RA74).
39
Ibid.
40
Ibid.
41
Ibid.
42
Ibid.
43
Regional Australia Institute, Op cit, p12.
44
Regional Development Australia Northern Territory 2013, Op cit.
45
Eg see Ibid;

130

Commonwealth Parliament of Australia 2014, Op cit, p178.
Australian Communications Consumer Action Network. 2015. Regional Telecommunications Review 2015.
Submission by ACCAN. Retrieved via http://www.rtirc.gov.au/submissions/ on 30/8/2015
46
Deloitte Access Economics Pty Ltd 2012. Digital Disruption: short fuse or big bang? p2Retrieved from
http://www2.deloitte.com/content/dam/Deloitte/au/Documents/Building%20Lucky%20Country/deloitte-auconsulting-digital-disruption-whitepaper-0912.pdf on 17/7/2014
47
IBM and National Institute for Economic and Industry Research. 2013. Reinventing Australian Enterprises for
the Digital Economy: Executive Summary. p.4-5, 11. Retrieved from https://www07.ibm.com/au/eraofsmart/resource/Reinventing_Australian_Enterprises_for_the_Digital_Economy_Executiv
e_summary.pdf on 7/1/2015
48
Ibid.
49
Ibid, p7.
PricewaterhouseCoopers. 2014. Expanding Australia’s economy: how digital can drive the change, p8-9.
Retrieved from http://www.pwc.com.au/consulting/assets/publications/Expanding-Australias-EconomyApr14.pdf on 1/9/2015
50
McKinsey Australia. 2014. Compete to Prosper: Improving Australia’s global competitiveness. p1-2. Retrieved
from http://www.mckinsey.com/global_locations/pacific/australia/en/latest_thinking/compete_to_prosper
on 28/7/2014.
51
Ibid.
52
Oxford Economics (a) SMEs equipped to compete: Australia Fact Sheet. Retrieved from
http://www.oxfordeconomics.com/Media/Default/Landing%20pages/SAP%20SME/Country-factsheets/SMEs%20Equipped%20Australia.pdf on 7/1/2015
53
Oxford Economics (b) SMEs equipped to compete: how successful SMEs are reinventing global business.
Retrieved from
http://www.oxfordeconomics.com/Media/Default/Landing%20pages/SAP%20SME/Research/SAP_SME_Execu
tive_Summary.pdf on 7/1/2015.
54
Kalapesi, C., Willersdorf, S. and P.Zwillenberg. 2010. The Connected Kingdom: how the Internet is
transforming the UK economy. Boston Consulting Group Ltd. P19. Retrieved from
http://www.bcg.com/documents/file62983.pdf on 8/1/2015
55
Ibid, p24.
56
Ibid, p19.
57
Deloitte Access Economics Pty Ltd 2012, Op cit.
58
Ibid, p9
59
McKinsey, Op cit, p1.
60
IBM and NIEIR 2013, Op cit.
Deloitte Access Economics Pty Ltd 2012, Op cit, p8.
61
IBM and NIEIR 2013, Op cit.
Deloitte Access Economics Pty Ltd 2012, Op cit, p8.
62
Deloitte Access Economics Pty Ltd 2012, Op cit, p9.
63
ABS. 2015a. Catalogue 81650. Counts of Australian Businesses, including entries and exits Jun 2010 to Jun
2014.
64
IBIS World. 2012. A Snapshot of Australia’s Digital Future to 2050. Retrieved from http://www07.ibm.com/au/pdf/1206_AustDigitalFuture_A4_FINALonline.pdf on 7/1/2015.
65
Ibid, p78.
66
Ibid.
67
IBM and National Institute for Economic and Industry Research. 2013. Reinventing Australian Enterprises for
the Digital Economy. p66-67. Retrieved from http://www935.ibm.com/services/multimedia/Reinventing_Australian_Enterprises_for_the_Digital_Economy_Full_report.
pdf on 7/1/2015.
68
Deloitte Access Economics Pty Ltd 2012, Op Cit.
69
Ibid, p15-17.
70
Ibid, p22.
71
Ibid, p22-35.
PricewaterhouseCoopers, Op Cit, p10.

131

72

TNS Australia. 2013. Connected Small Businesses: how Australian small businesses are growing in the digital
economy – detailed survey results. p14. Retrieved from
http://rovivor.com.au/263101368_SMB%20report_TNS_FINAL_150413.pdf on 22/10/2014
73
Ibid, p16.
74
Ibid, p15, 17.
75
Deloitte Access Economics. 2013a. Connected Small Businesses: how Australian small businesses are growing
in the digital economy. p11. Retrieved from
https://www.deloitteaccesseconomics.com.au/uploads/File/Connected%20Small%20Business.pdf on
22/10/2014
76
Commonwealth of Australia (ACMA), 2014a, Op cit, p1.
77
Data derived from ABS 2015a. Catalogue 8165.0 Counts of Australian Businesses including entries and exits
Jun 2010 to Jun 2014. Available from
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/8165.0Jun%202009%20to%20Jun%202013?OpenDo
cument
78
Regional Development Australia Northern Rivers, Op cit, p3.
79
Ibid.
80
Deloitte Access Economics Pty Ltd 2013a, Op cit, p5, 8.
81
Ibid, p8.
82
Ibid, p5.
83
Kimber and Mason, Op cit, p17.
84
Oxford Economics (a) Op cit.
85
Oxford Economics (b) Op cit.
86
Regional Development Australia Northern Rivers, Op cit, p38.
87
Commonwealth of Australia 2015a, Op cit, p87.
88
Eg see Regional Development Australia Barossa. 2015. Regional Telecommunications Review 2015 Issues
Paper Submission. Retrieved via http://www.rtirc.gov.au/submissions/ on 1/9/2015;
Grain Growers Ltd 2015. Submission to Regional Telecommunications Review, p3-4. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Grain%20Growers%20Limited%20%20Public%20Submission%20RTIRC%202015.pdf on 1/9/2015;
Local Government Association of Queensland. 2015. Regional Telecommunications Review 2015 Submission,
p2. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Local%20Government%20Association%20of%20Q
ueensland%20-%20Public%20Submission%20RTIRC%202015.pdf on 1/9/2015;
Victorian Farmers Federation. 2015. Submission to Regional Telecommunications Independent Review
Committee Issues Paper. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Victorian%20Farmers%20Federation%20%20Public%20Submission%20RTIRC%202015_1.pdf on 1/9/2015;
Victorian Tourism Industry Council. 2015. Submission to Regional Telecommunications Independent Review
Committee, p2. Retrieved from
https://www.communications.gov.au/sites/g/files/net301/f/Victoria%20Tourism%20Industry%20Council%20%20Public%20Submission%20RTIRC%202015.pdf on 1/9/2015.
89
Commonwealth of Australia. 2015b. Agricultural Competitiveness White Paper Stronger Farmers Stronger
Economy. p52 & 71. Retrieved via http://agwhitepaper.agriculture.gov.au/ on 1/9/2015.
90
Commonwealth of Australia 2015b, Op cit.
Commonwealth of Australia 2015a. Op cit.
91
Commonwealth Parliament of Australia 2014, Op cit, px, 178.
92
Broadband for the Bush Alliance. 2013. Better Telecommunications for rural and remote Australians. A
Broadband for the Bush Alliance Policy Paper. Retrieved from http://broadbandforthebush.com.au/wpcontent/uploads/2013/05/Broadband-for-the-Bush-Alliance-Policy-June-20131.pdf on 1/9/2015;
Regional Development Australia Northern Territory 2015a. Submission to the 2015 Regional
Telecommunications Review. Available via http://www.rtirc.gov.au/submissions/
93
Transport and Infrastructure Council. 2015. National Remote and Regional Transport Strategy: Consultation
Draft, p20. Retrieved via http://www.transport.nt.gov.au/publications/National-Remote-and-RegionalTransport-Strategy on 14/7/2015.

132

94

Infrastructure Australia. 2015c. Australia Infrastructure Audit Report Executive Summary. p11. Retrieved via
http://infrastructureaustralia.gov.au/policy-publications/publications/australian-infrastructure-audit.aspx on
27/8/2015.
Infrastructure Australia. 2015d. Australia Infrastructure Audit Report Key Findings. p8, 10. Retrieved via
http://infrastructureaustralia.gov.au/policy-publications/publications/australian-infrastructure-audit.aspx on
27/8/2015.
95
Infrastructure Australia 2015a, Op cit, p178.
96
Commonwealth of Australia. 2015c. RTIRC Regional Telecommunications Review 2015, p47. Retrieved from
http://www.rtirc.gov.au/wp-content/uploads/sites/2/2015/10/RTIRC-Independent-Committee-Review-2015FINAL-Low-res-version-for-website.pdf on 23/12/2015.
97
Infrastructure Australia 2015d, Op cit, p8.
98
OECD 2012 OECD Internet Economy Outlook 2012 Highlights.
99
https://www.dto.gov.au/budget
100
https://www.dto.gov.au/standard/scope-digital-service-standard
101
Regional Development Australia Northern Territory. 2015b. Table-Government business grants and advice.
Unpublished internal document prepared by RDA NT.
102

http://www.communications.gov.au/digital_economy/programs_and_initiatives/digital_enterprise_programm
e
103
ISBA 2013b. Post-NBN Impact on Enterprises and e-skills. p1. Retrieved from
https://www.ibsa.org.au/sites/default/files/media/Post-NBN%20Impact%20on%20Enterprises%20&%20ESkills.pdf on 13/1/2015
104
Ibid, p14.
105
Hon. Adam Giles MLA, Chief Minister, Northern Territory Government, Committee Hansard, Darwin, 20 May
2014, pp. 16, 17. Cited in Commonwealth Parliament of Australia. 2014. Pivot North. Inquiry into the
development of Northern Australia: final report, p.119. Retrieved via http://www.aph.gov.au/jscna/report
accessed on 27/8/2015;
106
Northern Territory Government and Department of Corporate and Information Services. 2015b. 2015
Regional Telecommunications Review submission. p2. Retrieved via http://www.rtirc.gov.au/submissions/ on
1/9/2015
107
Ibid, p2, 3.
108
Ibid.
109
Ibid, p4.
110
Ibid p5.
111
Ibid, p6.
112
Ibid.
113
Northern Territory Government 2015a, Op cit, p28.
114
http://www.dob.nt.gov.au/business/starting-business/business-growth/Pages/technology-solutions.aspx
115
PricewaterhouseCoopers, Op cit, p2,4.
116
Deloitte Access Economics Pty Ltd 2013b. NBN Business Readiness in 2013 Survey. p17. Retrieved from
http://www.macquarietelecom.com/wp-content/uploads/2013/08/NBN-Business-Readiness-Survey-in-2013DAE.pdf on 8/1/2015
117
Commonwealth of Australia (ACMA) 2014a, Op cit, p11.
118
Digital Business Insights 2014, Op cit, p16.
119
Sensis 2014, Op cit, p10.
120
Commonwealth of Australia (ACMA) 2014a, Op cit. p5, 7.
121
Ibid, p6.
122
Sensis 2014, Op cit, p11.
123
Commonwealth of Australia (ACMA) 2014a, Op cit. p6.
124
Commonwealth of Australia (ACMA) 2014a, Op cit
Sensis 2014, Op cit, p11.
125
Kimber and Mason, Op cit, p11.
126
Digital Business 2014, Op cit, p15.
127
ABS 2013c. Catalogue 8129.0 Business Use of Information Technology 2011-12. Available from
http://www.abs.gov.au/ausstats/abs@.nsf/Products/4C4A170C572B354DCA257BCE0012316F?opendocument
128
Commonwealth of Australia (ACMA) 2014a, Op cit.

133

129

Ibid, p25.
TNS Australia. 2013. Connected Small Businesses: how Australian small businesses are growing in the digital
economy – detailed survey results. Retrieved from
http://rovivor.com.au/263101368_SMB%20report_TNS_FINAL_150413.pdf on 22/10/2014
131
Deloitte Access Economics 2013a, Op cit.
132
Digital Business Insights 2014, Op cit, p6.
133
Kimber and Mason, Op Cit.
134
Paypal, Op cit.
135
Regional Development Australia Northern Inland. 2013. Northern Inland Digital Economy Strategy for
Business. Retrieved from http://www.rdani.org.au/projects/digital-economy-strategy.php on 15/1/2015
136
Regional Development Australia Northern Rivers, Op cit.
137
Riemer, K. Brunk, J., Gal, U., Gilchriest, B., Ord, R., Tong, J. 2014. Australian Digital Commerce: Now is the
time for Australian Retailers to address the customer engagement gap. Capgemini and University of Sydney.
Retrieved from
http://sydney.edu.au/business/__data/assets/pdf_file/0018/205731/Australian_Digital_Commerce_Research
_Report.pdf on 7/1/2015
138
Sensis 2014, Op cit, p10.
139
ABS 2013c, Op cit.
140
ABS 2015b, Catalogue 8167. Selected Characteristics of Australian Businesses, 2013-14.
141
Commonwealth of Australia (ACMA) 2014a, Op cit.
Sensis 2014, Op cit, p20.
142
Ibid.
143
Kimber and Mason, Op cit, p9.
144
Digital Business Insights 2014, Op cit, p22.
145
ABS 2013c, Op cit.
146
ABS 2015b, Op cit.
147
Regional Development Australia Northern Rivers, Op cit, p5.
148
Commonwealth of Australia (ACMA) 2014a, Op cit, p8.
149
Sensis 2014, Op cit, p22-23.
150
Regional Development Australia Northern Rivers, Op cit, p7.
151
Commonwealth of Australia (ACMA) 2014a, Op cit, p8.
152
Sensis 2014, Op cit, p22.
153
Commonwealth of Australia (ACMA) 2014a, Op cit, p9-10.
154
Sensis 2014, Op cit, p22.
155
Digital Business Insights 2014, Op cit, p22.
156
Kimber and Mason, Op cit, p9.
157
Regional Development Australia Northern Rivers, Op cit, p2.
158
Ibid, p16-18.
159
ABS 2013c, Op cit.
160
Sensis 2014, Op cit, p21.
161
Commonwealth of Australia (ACMA) 2014a, Op cit, p2.
162
Ibid, p14.
163
Ibid, p19.
164
Sensis 2014, Op cit, p26.
165
Kimber and Mason, Op cit, p9.
166
Digital Business Insights 2014, Op cit p24.
167
Sensis 2014, Op cit, p6.
168
ABS 2015c. Catalogue 8129 Business Use of Information Technology 2013-14.
169
Regional Development Australia Northern Rivers, Op cit, p11.
170
Dockery, A.M and Bawa, S. 2014. “Is working from home good work or bad work? Evidence from Australian
employees”. p2-3. Bankwest Curtin Economics Centre Working Paper 14/2, Curtin University, Perth.
171
Infrastructure Australia 2015b, Op cit, p256.
172
See for example Dockery and Bawa Op cit, p3.
Global Workplace Analytics “Advantages of Half-time Telecommuting for the Community. Retrieved from
http://globalworkplaceanalytics.com/pros-cons on 29/7/2015;
Kimber and Mason, Op cit, p11-12.
130

134

Infrastructure Australia 2015b, Op cit, p120.
173
Dockery and Bawa, Op cit, p6.
174
ABS 2015c, Op cit.
175
Digital Business 2014, Op cit, p16-17.
176
Opperman, I. 2013. Chapter 3.5 Sectoral revolution through technological developments. In CEDA Report
Australia Adjusting: optimising national prosperity, pp.139-151. Retrieved from
http://adminpanel.ceda.com.au/FOLDERS/Service/Files/Documents/15384~cedaaustadjusting_web.pdf on
1/9/2015
177
Digital Business Insights 2014, Op cit, p6.
178
Dockery and Bawa, Op cit, p7.
179
ABS 2015c, Op cit.
180
Commonwealth of Australia (ACMA) 2014b. Communications Report Series: Report 2 – Cloud computing in
Australia. p1. Retrieved from
http://www.acma.gov.au/~/media/Research%20and%20Reporting/Report/pdf/Cloud%20Computing%20repor
t_final%20pdf.pdf on 13/1/15
181
Commonwealth of Australia (ACMA) 2014a, Op cit, p22.
182
Commonwealth of Australia (ACMA) 2014b, Op cit, p20.
183
Ibid.
184
Ibid, p17.
Kimber and Mason, Op cit, p9.
185
Paypal, Op cit.
186
ABS 2015c, Op cit.
187
Commonwealth of Australia (ACMA) 2014b, Op cit, p22.
188
Minifie, J. 2014. The silver lining: cloud computing and small and medium enterprises. Grattan Institute. P1.
Retrieved from http://grattan.edu.au/wp-content/uploads/2014/06/814-the-silver-lining.pdf on 11/6/2014.
189
Kimber and Mason, Op cit, p10-11.
190
ABS 2015c, Op cit.
191
Digital Business Insights 2014, Op cit, p24.
192
Sensis 2014, Op cit, p27.
193
ABS 2013c, Op cit.
194
TNS Australia 2013, Op cit, p38.
195
Sensis 2014, Op cit, p7.
196
Ibid, p59.
197
ABS 2013c, Op cit.
198
Sensis 2014, Op cit, p54.
199
ABS 2013c, Op cit.
200
Sensis 2014, Op cit, p56.
201
Sensis 2013 cited in Commonwealth of Australia (ACMA) 2014a, Op cit, p16.
202
Sensis 2014, Op cit, p6.
203
Ibid, p32.
204
Regional Development Australia Northern Rivers, Op cit, p13.
205
Digital Business Insights 2014, Op cit, p26.
206
Sensis 2014, Op cit, p7.
207
TNS Australia 2013, Op cit, p40.
208
Kimber and Mason, Op cit, p10.
209
Sensis 2014, Op cit, p36.
210
Kimber and Mason, Op cit, p10.
211
Sensis 2014, Op cit, p36.
212
TNS Australia 2013 Op cit, p41.
213
Sensis 2014, Op cit, p32.
214
TNS Australia 2013 Op cit, p36.
215
Kimber and Mason, Op cit, p9.
216
Sensis 2014, Op cit, p6.
217
Digital Business Insights 2014, Op cit, p25.
218
Sensis 2014, Op cit, p39.
219
ABS 2013c, Op cit.

135

220

Sensis 2014, Op cit, p40.
Kimber and Mason, Op cit, p9.
222
Ibid, p10.
223
ABS 2013c, Op cit.
224
ABS 2015c, Op cit.
225
ABS 2013c, Op cit.
226
ABS 2015c, Op cit.
227
Commonwealth of Australia (ACMA) 2014a, Op cit. p8.
228
Sensis 2014, Op cit, p16.
229
Digital Business Insights 2014, Op cit, p28.
230
Ibid, p29.
231
Ibid, p30.
232
Antlova, Op cit, p144.
233
TNS Australia 2013, Op cit, p27-30,
234
Sensis 2014, Op cit, p7.
235
Ibid, p58.
236
IBSA 2013a, Op cit, p1-2.
237
Campbell et al, Op cit, p8.
238
Riemer et al, Op cit, p5.
239
Digital Business Insights 2014, Op cit, p27.
240
Ibid.
241
Ewing, S., van der Nagel, E., and Thomas, J. 2014. CCi Digital Futures 2014 The Internet in Australia. p1.
Retrieved via http://researchbank.swinburne.edu.au/vital/access/manager/Repository/swin:41844 on
31/8/2015
242
Deloitte Touche Tohmatsu. 2014. Harnessing the ‘bang’: Stories from the digital frontline. p26. Retrieved
from http://www2.deloitte.com/au/en/pages/building-lucky-country/articles/digital-disruption-harnessingthe-bang.html on 17/7/2014
243
ACMA 2013, Op cit, p18-19, 23.
Riemer et al, Op cit, p30.
Sensis 2014, Op cit, p6-7.
Deloitte Access Economics Pty Ltd 2013a, Op cit, p13.
244
Kimber and Mason, Op cit, p12.
245
E.g. see Ibid, p17.
Deloitte Access Economics Pty Ltd 2013a, Op cit, p15.
246
Sensis 2014, Op cit, p20.
247
TNS Australia 2013, Op cit, p33.
248
Deloitte Access Economics Pty Ltd 2013a, Op cit, p14-16.
249
Campbell et al, Op cit, p8.
250
Kimber and Mason, Op cit, p13-14.
251
ISBA 2013a, Op cit, p1.
252
Ibid, p2.
253
ISBA 2013b, Op cit, p1.
254
Ibid, p3.
255
Commonwealth of Australia (ACMA) 2014a, Op cit, p23-24.
256
Paypal cited in Ibid, p24.
257
Commonwealth of Australia (ACMA) 2014a, Op cit, p2.
258
Paypal 2013, Op cit.
259
OECD 2012, Op cit.
260
Digital Business 2014, Op cit, p13.
261
Oxford Economics (a), Op cit.
262
Ibid.
263
Digital Business Insights 2014, Op cit, p10-14.
264
Deloitte Access Economics Pty Ltd 2013a, Op cit.
265
Regional Development Australia Northern Rivers , Op cit, p9.
266
Ibid.
267
Ibid, p17-18.
221

136

268

Ibid, p3.
Ibid.
270
E.g. see Hobbs, R. 2015. Small Business NSW Commissioner Submission to Regional Telecommunications
Independent Review Committee dated 15/7/15. Retrieved via http://www.rtirc.gov.au/submissions/ on
1/9/2015;
Regional Development Australia Barossa 2015, Op cit.
Grain Growers Ltd 2015, Op cit.
Local Government Association of Queensland, 2015, Op cit.
Victorian Farmers Federation 2015, Op cit.
Victorian Tourism Industry Council 2015, Op cit.
271
Australian Communications Consumer Action Network. 2015. Regional Telecommunications Review 2015.
Submission by ACCAN. p26. Retrieved via http://www.rtirc.gov.au/submissions/ 30/8/2015
272
Digital Business Insights 2013. Not For Profit e-business report: how Australian organisations are using
information and communication technologies. p138. Retrieved from http://www.db-insights.com/wpcontent/uploads/2013/06/NFP2013.pdf on 15/1/15
273
Productivity Commission. 2010. Contribution of the Not-for-profit sector. Research paper, Canberra. pxiii.
Retrieved via http://www.pc.gov.au/inquiries/completed/not-for-profit/report on 7/8/2015.
274
ABS 2014a. Catalogue 5256.0. Australian National Accounts: Non-Profit Institutions Satellite Account 201213. Retrieved from http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/5256.0Main%20Features4201213?opendocument&tabname=Summary&prodno=5256.0&issue=2012-13&num=&view= on 7/8/2015.
275
Digital Business Insights 2013, Op cit, p7.
276
Ibid, p19.
277
Ibid, p7.
278
Ibid, p16-17.
279
Ibid, p27.
280
Ibid, p19.
281
Ibid, p10, 19.
282
Ibid, p21.
283
Commonwealth of Australia (DBCDE) 2013, Op cit, p57.
284
Digital Business Insights 2013, Op cit, p23.
285
Ibid, p25.
286
Ibid, p26.
287
Ibid, p7.
288
Ibid, p27.
289
Regional Development Australia Brisbane. 2012. Brisbane Not-for-profit Digital Engagement Assessment
Report. Retrieved from http://www.rdabrisbane.org.au/index.php/latest-news/94-rda-brisbane-surveyprovides-insight-into-digital-capacity-of-NFP-sector on 13/1/2015
290
Ibid, p7.
291
Ibid, p8.
292
Ibid, p9.
293
Ibid, p10.
294
Ibid, p10-11.
295
Digital Business Insights 2013, Op cit, p5.
296
Ibid, p6.
297
RDA Brisbane, Op cit, p10.
298
Digital Business Insights 2013, Op cit, p5, 7, 138-139.
299
Digital Business Insights 2013, Op cit, p5.
300
ISBA 2013a, Op cit, p1.
301
Commonwealth of Australia 2015c, Op cit.
302
Data from ABS 2011 Census – Population and Housing.
303
ABS 2014b. Catalogue 8165.0. Counts of Australian Businesses Including Entries and Exists Jun 2009 to Jun
2013.
304
Data from ABS 2011 Census of Population and Housing
305
Data from ABS 2011 Census of Population and Housing
306
Digital Business Insights 2014, Op cit, p15.
269

137

307

ACMA. 2015. Australians Get Mobile. Retrieved from http://www.acma.gov.au/theACMA/engageblogs/engage-blogs/Research-snapshots/Australians-get-mobile on 22/7/2015.
308
Digital Business Insights 2014, Op cit, p24.
309
Commonwealth of Australia (ACMA) 2014a, Op cit.
Commonwealth of Australia (ACMA) 2014b, Op cit.
310
Refer previous chapters of the current report
311
ABS 2015c, Op cit.
312
Refer Chapter 3 of this report.
313
Productivity Commission. 2004 ICT Use and Productivity: A Synthesis from Studies of Australian Firms,
Commission Research Paper, Canberra. p37. Retrieved from http://www.pc.gov.au/research/completed/ictuse/ictuse.pdf on 13/8/2015.
314
Commonwealth of Australia 2011, Op cit.
Commonwealth of Australia 2014, Op cit
Northern Territory Government and Department of Corporate and Information Services 2015b, Op cit, p2.
315
Rennie et al. in press.
See also Spandonide, B. 2015. Preferred transport futures in remote Australia. CRC-REP Working Paper
CW026. Ninti One Limited, Alice Springs. Retrieved from http://www.nintione.com.au/publication/crc-rep0475 on 23/12/2015.
316
Choq, S., Collantes, G.O. and Mokhtarian, P. 2004. Wanting to Travel, More or Less: Exploring the
Determinants of the Deficit and Surfeit of Personal Travel. Retrieved from
www.uctc.net/research/papers/711.pdf on 16/9/2015.
Mokhtarian, P. 2005. Travel as a Desired End, not Just a Means. Transportation Research Part A 39:93-96.
317
Nobis, C. and Lenz, B. 2009. Communication and mobility behaviour – a trend and panel analysis of the
correlation between mobile phone use and mobility. Journal of Transport Geography 17(2):93-103.
318
Dal Fiore, F., Mokhtarian, P., Salomon, I., Singer, M.E. 2014. “Nomads at last”? A set of perspectives on how
mobile technology may affect travel. Journal of Transport Geography 41 (Dec):91-106.
319
Ibid.
320
Mokhtarian, P. 2000. Telecommunications and Travel. A1C08: Committee on Telecommunications and
Travel Behaviour. p2. Retrieved from www.onlinepubs.trb.org/onlinepubs/millennium/00115.pfd on
16/9/2015.
Centre for Remote Health and Tangentyere Council 2011. Aboriginal population mobility I Alice Springs:
analysis of public housing. DKCRC Report 57. Ninti One Limited, Alice Springs. Retrieved from
http://www.nintione.com.au/resource/NintiOneResearchReport_57_AboriginalPopulationMobilityAnalysisofP
ublicHousing.pdf on 15/10/2015.
Spandonide, Op cit.
321
Nobis and Lenz, Op cit.
322
Productivity Commission 2004, Op cit, p40.
323
Digital Business Insights 2014, Op cit, p25.
324
United Nations General Assembly. Human Rights Council. 2014. A/HRC/RES/26/13. The promotion,
protection and enjoyment of human rights on the Internet. Retrieved from http://daccess-ddsny.un.org/doc/UNDOC/GEN/G14/082/83/PDF/G1408283.pdf?OpenElement on 15/6/2015
325
McAllister, I. 2009. Public Opinion Towards Rural and Regional Australia: Results from the ANU Poll. ANUpoll
Report 6. p6. Retrieved from http://socpol.anu.edu.au/sites/default/files/2009-1120_ANUpoll_rural_and_regional_report.pdf on 16/9/2015.
326
Digital Business Insights 2014, Op cit, p27.
327
Digital Business Insights 2013, Op cit, p8.
328
Australian Communications Consumer Action Network 2015, Op cit, p24.
329
Digital Business Insights 2014, Op cit, p30.
330
Kimber and Mason, Op cit, p16.
331
Digital Business Insights 2014, Op cit, p40.
332
Ibid, p6-7.
333
Digital Business Insights 2013, Op cit.
334
Commonwealth of Australia 2011, Op cit p127.
335
Vitartas, P., Kinnear, S. and Charters, K. 2013. Supporting Innovation in Regional Australia – Perceptions
from Regional and Urban Innovators. Journal of Economic and Social Policy 15(2): Article 4. Retrieved from
http://epubs/scu.edu.au/jesp/vol15/iss2/4

138

Spandonide, Op cit, p35.
Mokhtarian 2000, Op cit, p2.
Mokhtarian 2005, Op cit.
338
Commonwealth of Australia (ACMA) 2014a, Op cit, p10.
339
Ibid.
340
Digital Business Insights 2013, Op cit, p26.
Digital Business Insights 2014, Op cit.
341
Deloitte Access Economics. 2015. Digital Government Transformation. Report commissioned by Adobe.
Retrieved from http://www2.deloitte.com/content/dam/Deloitte/au/Documents/Economics/deloitte-aueconomics-digital-government-transformation-230715.pdf on 25/8/2015.
342
Digital Business Insights 2013, Op cit, p26.
Digital Business Insights 2014, Op cit.
336
337

139

