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DIGITAL
MEGATRENDS
THE 2018 REPORT
If we get things right digital technology could boost Australia’s
economic growth rate by between 0.7% to 1.2% per annum.1
That raises national income by tens of billions of dollars and
creates hundreds of thousands of new jobs. It’s nothing short of
an economic transformation with the potential to deliver huge
benefits to Australians from all walks of life. The opportunity exists
because digital technology improves the efficiency of industry and
opens up new growth markets for Australian firms across the globe.
Digital will change what’s possible. Digital is set to reshape the way
we live, work and play.
However, the benefits of digital are not assured for Australia.
The economic and societal landscape is shifting. Existing markets
are being extinguished and new markets are being created.
Business, government and community decision makers are facing
unfamiliar risks and opportunities. Data breaches, cybercrime,
new sources of offshore competition and privacy concerns are also
part of the digital package. The next ten years are likely to see the
pace of change continue creating complex strategy dilemmas for
governments, companies and individuals.
This report explores plausible futures using methods of
strategic foresight pioneered at CSIRO’s Data61. We explore
the coming decade of digital disruption through the lens
of six interlinked megatrends using a Venn diagram to
emphasise their interconnectedness. A megatrend is a
significant shift in environmental, economic and social
conditions that will play out over the coming decades.
The concept was introduced by US professor John Naisbitt
in his best-selling book of the same title in the early 1980s.
Today’s megatrends are widely used by large organisations,
particularly in the technology sector, to describe trajectories
of change taking us toward a new and different future.
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BACKGROUND
Digital technology can be defined to encompass all electrical devices
which make use of information represented in digital form – such
as binary code - to perform useful functions. Data connectivity is
what makes a device (e.g. light bulb) earn the status of “digital”
(e.g. computer screen). Computers, robots, software, smartphones
and sensory systems are all digital technologies. When connected
they can be very powerful and give rise to new systems for human
communication, governance models and business processes.
We sometimes use the term “digital” as a noun to capture both the
technologies and the new human systems they enable.
Often referred to as the fourth industrial revolution, or the information era, the current chapter of the
human history is characterised by digital transformation. Digital technologies are changing the way we live,
work and play. They are changing information flows and decision-making behaviours. Digital is associated
with the birth and rapid ascendance of entirely new cultures, markets and societal norms. The exciting and
daunting reality is that we are in the early phases of this transformation. If industrial revolutions happen
over centuries we’re still in the first quarter of the information era. The most significant change lies ahead.
Within this context organisations and individuals are faced with challenging strategic choices. Companies
have seen what happened within the taxi industry and are actively asking: Who’s our Uber? Another phrase
commonly used within many organisations is: What’s our Kodak moment? In other words, what’s the nascent
digital technology which could at some point redefine our core operations and purpose? Such questions
may be considered existential risk and put in the “too hard basket”. However, we have all witnessed events
when an organisation’s existential risk (or opportunity) associated with digital technology quickly became
an operational day-to-day reality.
This means we need to look ahead. Whilst the future cannot ever be known the emerging research field of
strategic foresight can help people understand what may potentially unfold. Strategic foresight can help us
contemplate multiple plausible futures and make wiser choices. The expectation for this type of thinking is
on the rise. For example, the concept of anticipatory governance is gaining traction in the world of public
policy and corporate strategy. Citizens and shareholders have heightened expectations that decision makers
will unveil the “black swans” (hard-to-foresee events) of digital technology and take proactive action.
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The futures cones showing the four Ps of the future. The diameter of the circle
is proportional to the amount of uncertainty. This representation is adapted
from work by Voros as well as Hancock and Bezold128,129.

Strategic foresight is a field of research concerned with the
structured analysis of future events and “the four P’s of the
future”; namely the probable, plausible, possible and preferable.
In this report we apply the strategic foresight concept of
megatrends to analyse and explore driving forces of change
related to digital technologies. A megatrends is a pattern of
change reshaping the future operational and strategic context of
government, industry and community organisations.
Megatrends typically play out over decadal time frames and
occur at the intersection of numerous geopolitical, economic,
environmental, social, technological and legal trends. Trends
have tighter spatial, temporal and typological definition than
megatrends. Megatrends build gradually but eventually express
with explosive force. The extent to which the risk is averted,
or the opportunity harnessed, comes down to how well the
megatrend was read and the accuracy of early and proactive
strategic actions.
The term megatrends was coined by the US academic John
Naisbitt who wrote a New York Times bestselling book with the
same title published in the year 1984. Some researchers refer to
megatrends as “drivers of change” or “metatrends” which are
closely related concepts. Today technology and consulting firms
such as Hewlett Packard, Siemens, Price Waterhouse Coopers
(PWC), The World Economic Forum, the European Commission,
KPMG, University of Sydney Business School, Ernst and Young
and countless other firms and institutions use the concept of
megatrends to explore and describe forthcoming change.
This report considers the next ten years of digital transformation
within the context of the longer term, and larger, information
era. We aim to give governments, businesses and communities
insight into near term trends and drivers. The report opens
with an overview of the digital megatrends. Each megatrend is
then briefly described with reference to a set of interconnected
underlying trends and drivers. We conclude the report with a
description of our strategic foresight methods.
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1 Intelligent machines
The costs of automation are declining and
the capabilities of automated systems are
improving. The coming decade will see
significant advances in sensory systems,
machine learning, predictive analytics and
artificial intelligence generally. This will be
associated with more widespread deployment
of automated systems with impacts on the
workforce. Society is likely to be confronted
with adaptation and ethical dilemmas as we
decide how automated systems make decisions.

2 Digital dividends
Digital technology is being unleashed into every
industry and every sphere of human activity.
This is changing what’s possible. This has the
potential to generate substantial productivity
and efficiency gains for industry. Digital
technology allows us to sweat infrastructure
assets harder. Digital improves the quality of
citizen and customer services in the finance,
health, transport, accommodation, retail,
education, policing and administrative sectors.
Digital is associated with new products, and
new sources of economic value with reduced or
negligible environmental footprint.

3 Data driven

5 Online burnout

The operations of practically every business in just about
every industry are increasingly being driven by data.
The bank, shop, hotel, hospital, insurer and library are
all becoming data science operations. Every business is
concerned with acquiring, screening, analysing, interpreting
and using data to perform function better and make
wiser choices. The field of data science and informatics
is exploding with rapid growth in jobs and professional
communities. The privacy and confidentiality aspects of
data have heightened prominence. Organisations of the
future will be much more heavily data driven.

There are downsides to the digital revolution. Information
overload, online harassment, cybercrime, cyber terrorism,
sedentary behaviours, information interrupts, online
manipulation and privacy breaches all represent considerable
challenges for humanity. Many of these problems are in their
early stages and despite considerable effort and investment
are continuing to cause increased damage. Many are looking
for an unplug option which doesn’t really exist. Over the next
ten years these challenges will be met via a wave of technology
innovation which aims to ensure people enjoy the upsides of
digital with improved safety, security and overall experience.

4 Burning platforms

6 Reality bites

Online platforms provide a clearinghouse for buyers
(providers) and sellers (consumers) of goods, services
and information to make efficient exchanges. Companies
such as Amazon, Freelancer, Uber and Facebook have
been hugely successful and have disrupted existing
marketplaces. The next decade is likely to see the
continued expansion and diversification of online
platforms into new areas. Blockchain and distributed
ledger technology provide unprecedented potential for
disintermediation as they allow two parties to exchange
not only information but value (money, contracts, property
rights…) without an intermediary. Many well established
firms are standing on a burning platform for change.

Although digital is transforming many aspects of our
lives, there are some things which never change. Simple
pleasures like face to face interaction or a simple cup
of coffee aren’t going away. One need only look at
the visitor numbers to brick-and-mortar venues like
museums or stadiums to see that regardless of the
popularity of streaming services like Netflix, people
still want to get together to see cultural or sporting
events in person. The next decade will bring much of
our work and life into the cloud, but fundamentally we
will remain grounded in being human and seeking out
human experiences.
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INTELLIGENT
MACHINES
Recent times have seen breathtaking achievements in artificial
intelligence and automated systems. Computers and robotics are
now solving complex problems using self-generated strategies.
The ability of computerised systems to solve problems without explicit
rules, instructions or guidance from human beings is core to this
transformation in technological capability. The coming decade will see
significant advances in sensory systems, machine learning, predictive
analytics and artificial intelligence generally. This will be associated
with more widespread deployment of automated systems with impacts
on the workforce. Artificial intelligence is set to improve safety and
efficiency across all industry sectors. It has the capacity to transform
human existence and deliver improved quality of life. However, there
will be legal, ethical and social challenges as we adapt to an artificial
intelligence enabled world.

That little droid and I have been through a lot together.
– LUKE SKYWALKER CONCERNING THE FICTIONAL ROBOT R2D2 IN THE FILM STAR WARS
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1997
Deep Blue by IBM
beat the world’s
best human player
Gary Kasparov at
chess.

2011
IBM’s software
tool “Watson”
wins on live
Jeopardy against
Ken Jennings and
Brad Rutter; the
two best human
contenders.

2012
Google’s automated car
successfully completes
the Nevada Government
Department of Motor
Vehicles driving test.

2016
Google Deep Mind
software AlphaGo
defeats Lee Sedol in
the Chinese game Go
(harder than chess).

2014 - Computers achieve
98.5% accuracy in face
recognition compared to
humans at 97.5%.

2015
Microsoft researchers report a 5.9% error
rate on digital speech transcription on par
with human performance.

2016
Researchers at Stanford
and Cambridge
Universities developed
algorithms shown to make
more accurate personality
appraisals than humans.

2017
Artificial intelligence program Case
Cruncher achieves 87% accuracy in
predicting 775 legal cases compared to
human lawyers at 66%.

2017
Starting from scratch AlphaGo Zero beats
AlphaGo (which beat Lee Sedol) 100 games to
zero in the board game Go.
Figure 1. Artificial intelligence breakthroughs. What will we achieve in the next ten years?

Technological innovation isn’t a straight line. It’s not like
a skyscraper with one floor of scientific achievement built
vertically on top of another. Innovation is better represented
as an inverted pyramid where one idea leads to several more
which support yet more ideas. In his new book “How Google
Works” Google Chairman Eric Schimdt argues humanity is
entering an era of “combinatorial innovation” where the pace
of change is accelerating.
Combinatorial innovation means breakthroughs in sensory
systems, predictive analytics, image analysis, speech
recognition, machine learning, neural networks and other
scientific fields are combining to create a new and much higher
platform for future technological advancement.
Artificial intelligence isn’t a single system nor single
technological breakthrough. It’s what happens at the
convergence of multiple technologies and multiple fields of
scientific research. Today’s building blocks for tomorrow’s
artificial intelligence are more powerful, and more diverse,
than ever before in history. This creates a future world with vast
potential for transformative artificial intelligence technologies.

Machines that learn. The Chinese boardgame “Go” is more
complicated than chess and involves advanced strategy.
Nobody taught Google Deepmind’s software AlphaGo Zero
how to play the game. It completely taught itself Tabula Rasa
(from scratch) using neural networks and self-play. AlphaGo
defeated Grandmaster Lee Sedol in 20162 and an upgraded
version defeated world champion Li Kejie in 2017.3 Google
pitted an improved AI, AlphaGo Zero, against the original
AlphaGo and AlphaGo Zero won 100 straight games. In 2018,
Chinese media reported that a distinct new Chinese-made
AI, Golaxy, had also defeated Li.4 These achievements are
significant because of self learning; these AIs devised their own
strategies without explicit human instruction. We are entering
a world where machines can learn and solve complex problems
without our help or guidance.
Artificial intelligence is making it’s own artificial intelligence.
In 2017 researchers at Google developed AutoML; an artificial
intelligence software tool that makes (codes) its own artificial
intelligence. In the same year AutoML built NASNet; another
piece of artificial intelligence used to recognise objects in
images (e.g. people, cars and animals). Google researchers
reported that NASNet, which was coded by AutoML (not
a human), was 82.7% accurate in identifying objects. This
represents a 1.2% improvement upon previously published
systems coded by humans5.
Better at recognising faces. In 2014 computers with 98.5%
accuracy outperformed humans at facial recognition with
97.5% accuracy6. Today, facial recognition is routinely used as
an alternative to household door locks and for smartphone
activation.
Getting better at recognising emotions. One next step
from face recognition is the ability to ascertain a person’s
emotional state from a photograph or image. A team of
Microsoft researchers built an emotion recognition system
which achieved 59.4% validation accuracy7. Automated
emotion recognition has applications in education, healthcare,
customer service and many other areas8.
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INTELLIGENT
MACHINES
Better at speech recognition. In 2016 Microsoft researchers
achieved a 5.9% error rate on speech recognition; on par with
human performance. This has since been improved to 5.1%9,
making computers better transcriptionists than humans.

much debate, and many other estimates (higher and lower),
the weight of evidence suggests around half of all jobs will
be signficantly impacted by automation. This represents an
enormous transition for today’s workforce.

Getting better at personality judgements. In 2015
computerised algorithms developed by researchers at the
University of Cambridge and Stanford University 10 made
more accurate judgements about an individual’s personality
traits compared to human friends, family, spouses and work
colleagues.

Governments and companies are making big investments.
Media reports indicate the European Commission recently
announced a 70% boost in its artificial intelligence research
budget of 1.5 billion Euros (AUD $2.3 billion) by 2020 in an
attempt to catch up with Asia and the United States14. In 2016,
public and private sector spending in Europe totalled between
AUD$3.7 to AUD$5.0 billion, compared to AUD$15.5 billion in
Asia and AUD$27.9 billion in the United States. A report by
McKinsey15 estimates that global technology corporations such
as Google and Baidu spent AUD$26 to AUD$40 billion on AI
with 90% going into research and development and 10% into
acquisitions. They also estimate global investment in artificial
intelligence has increased three times over the past four years.

Getting better at predicting legal judgements. In 2017 an
artificial intelligence program called “Case Cruncher Alpha”
was pitted against 100 lawyers from London’s best firms. The
task was to predict the outcomes of 775 real cases relating to
insurance mis-selling by the UK Financial Ombudsman. Case
Cruncher achieved an accuracy rate of 86.6% compared to
human lawyers with 66.3%.
Worse at folding towels. Talented scientists and engineers at
the UC Berkely robotics school designed the Berkeley Robot
for the Elimination of Tedious Tasks (Brett). Brett’s job was to
pick-up and fold a towel. After years of effort Brett’s best time
was 20 minutes. More recent improvements involving deep
learning algorithms have achieved best times of 1.5 minutes.
However, Brett still gets stumped routinely when the laundry is
messy11. Overall humans of all ages and skills outperform Brett
at folding towels in a matter of seconds.
Moravec’s Paradox. Brett’s towel folding tribulations fall
within the space of Moravec’s paradox; an observation in the
field of artificial intelligence that we can design computer
algorithms which solve complex problems like winning at
world-class chess or flying an aircraft but are unable to do
simple tasks (for humans) like tying up shoelaces or folding
a crumpled towel. Simple tasks that involve irregularity,
complexity, creativity, ethical judgements and emotional
intelligence are often beyond the reach of robotics. However,
despite Moravec’s paradox there is still much scope for
artificial intelligence to automate previously human performed
tasks over the coming decade. Furthermore, artificial
intelligence has amazed us in recent history by solving complex
problems that were hitherto considered impossible for a robot.
Workforce impacts. In 2013, two University of Oxford
academics, Carl Benedikt Frey and Michael Osborne, published
a study12 examining the impacts of automation on 702 unique
occupation types in the US economy. They found 47% were at
risk of being replaced by a robot or computer. They also found
a strong negative relationship between automation risk and
wages (i.e. lower pay for jobs with a higher chance of being
automated). A more recent study13 by the OECD published in
2018 found that 14% of jobs have a “high risk” of automation
and another 32% will be substantially changed; meaning that
46% of all jobs will be significantly impacted. Whislt there is

Adoption and business transformation is lagging. Despite
an explosion in investment and technological capabilities few
businesses are adopting or adapting to an artificial intelligence
enabled world economy. A study by McKinsey16 of over 3,000
executives across 14 industry sectors and 10 countries found
that only 20% were using some type of artificial intelligence
technology as a core part of their business. However, there are
expectations for adoption to accelerate in coming years.
Beyond Asimov. The three laws of robotics written in the
1940s by science fiction writer Isaac Asimov are receiving
renewed attention. And it might be time for an update with
a whole lot more detail. That’s because advanced artificial
intelligence with capabilities for autonomous decisions
– especially in areas such as law enforcement, defence,
healthcare, education, transportation, labour markets and
security – will create increasingly complex social, cultural and
ethical dilemmas. We are at the beginnings of understanding
plausible and preferable artificial intelligence futures. There is
much uncertainty about how things may play out and society’s
preferred outcomes. At a recent technology conference in
Paris Microsoft Chief Executive Officer Satya Nadella said that
artificial intelligence is the “defining technology of our times”
and “the future we will invent is a choice we make” 17. This is
perhaps the most powerful and daunting aspect of the artificial
intelligence transformation. We are in the driver’s seat. We can
choose and build the future we want.
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DIGITAL
DIVIDENDS
Productivity is the efficiency via which the economy converts inputs
into outputs. It’s a well-established metric of long term wealth
generation potential. Digital technology has enormous potential
to boost productivity and unleash gains across all sectors of the
Australian and global economy. Digital technology allows us to
do more with less via the efficient utilisation of natural resources
and built assets. For example, sensory systems will provide early
detection of wear and tear in critical infrastructure allowing for cost
effective maintenance. In healthcare, agriculture, education, tourism,
construction, safety, banking, finance and practically every industry
sector digital technologies will improve the efficiency and effectiveness
of operations. The wealth and well-being of future generations will be
built upon digital innovation.

We know that the nation that goes all-in on innovation
today will own the global economy tomorrow.
– FORMER US PRESIDENT BARACK OBAMA DURING HIS 2014 STATE OF THE UNION ADDRESS
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DIGITAL
DIVIDENDS
The G20 defines the digital economy as “economic activity that
includes using digitised information and knowledge as the key
factor of production”.18 This broad definition means that digital
activity touches almost every aspect of modern business, be
it in e-commerce from the home, analytics in business, or the
programming of robots on the factory floor.
To better gauge the impact of the digital economy, the
US Bureau of Economic Analysis (BEA) stripped down its
definition to just three areas: Information technology and
telecommunications infrastructure (hardware), digital
media (such as software), and e-commerce. Even with this
narrow definition, the BEA found that it contributed over
$USD 1.2 trillion to the US economy in 2016, representing
6.5% of GDP. The report found that it had been growing at an
average annual rate of 5.6% over the last 10 years, compared to
just 1.5% for the US economy as a whole.19
The key takeaway was that the digital economy punches well
above its weight.
Based on existing trends, a growing share of GDP across all
the most dynamic economies in the world will rely on digital
technology over the next decade. As new technologies enter
the market and populations age across the developed world—
reducing the proportion of working age people—growth in
digital is likely to accelerate.

Beating the productivity slump. Productivity in Australia
is subject to peaks and troughs, but in recent years it has
been declining20.Economic analyses frequently point out
that the best way to reverse this trend is through investment
in innovation and research21, and much of this innovation
is in turn driven by digital technology22. Current estimates
indicate that already existing digital technology could annually
contribute between AUD $140 billion and $250 billion in GDP
to Australia’s economy by 2025, and that digital technology
could be responsible for a GDP increase of between 0.7
and 1.2 percentage points23. Digital will be a key element in
resolving Australia’s productivity slump, but the degree to
which innovation is emphasised by both government and
industry will determine how successfully Australia takes
advantage of these opportunities.
Innovation is a complex solution. When Queenslanders
were surveyed on their attitudes toward innovation, most
felt that it was a vague term that needed context, but that it
would ultimately play a key role in the future—for better or
for worse24. A recent OECD report called for “anticipatory
governance” that would adopt inclusive innovation measures
to extend the benefits of innovation to underrepresented
groups22. The extent to which governments and industry make
plans to harness and distribute the benefits of innovation will
be a key factor in determining how digital technology affects
Australia’s future.

Growth of the United States Digital Economy
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Robots make money. A report commissioned by the European
Commission found that between 2007 and 2014, the number
of robotics-focused business incubators in the EU had
grown by 360%25. It’s no surprise why—robots often deliver
powerful returns on investment. Economists studying the
impacts of robotics between 1993 and 2007 found that in
the countries studied, robotics had increased GDP by around
0.37 percentage points26.
And boost productivity in new areas. Countries that
significantly invest in robotics boost their labour productivity,
in terms of value added per worker, though there is a
saturation effect: Productivity growth slowed down at a certain
concentration of robots. However, as robots and AI begin to
handle new jobs that are less routine than factory production,
new areas for rapid growth can be observed26. In the Asia
Pacific alone, it is predicted purchases of robotics will go from
$86.7 billion AUD in 2017 to $213 billion in 202127.
Combining technologies is the key to saving money. When
several technological advancements occur, the combined
new capabilities can unlock new potential developments
and cost savings. As an example, consider the technological
advancements necessary for the CSIRO’s “Hovermap” project.
Essentially, the device is mounted on a drone then uses laser
beams and sensors to create detailed images of the inside
or outside of structures in minutes, and can map mines,
dangerous areas or crime scenes, reducing the time and costs
involved28. Hovermap wouldn’t have been possible without
relatively recent developments in drones, lidar imaging and
data storage and transmission. The technology provides an
unprecedented capability for rapid and accurate mapping
of three-dimensional structures (including in GPS denied
environments).
More efficient freight and logistics. One company has already
received approval to test new “platooning” technologies in
Australia29. A lead truck serves as the key driver, and other
trucks following at a specific distance behind are linked to the
first truck with advanced sensors—so only the first truck needs
a human driver, though early waves of the technology are
likely to still have human drivers in all vehicles. There are still
issues to be worked out in tests, but the technology already
has the promise of savings on both labour and fuel costs and
demonstrates how autonomous technologies can be “partially
autonomous” in early stages.
Reducing costs of maintenance. The old saying may go, “if it
ain’t broke, don’t fix it”, but in reality, proactive maintenance
means “fixing” infrastructure well before it’s broken. The
problem is that even the best engineers don’t always know the
best time to fix an asset, or which part of an asset is under the
most stress. Digital technology will help reduce maintenance
costs through improved sensor technologies—Data61, for
example, placed 2400 sensors on the Sydney Harbour Bridge

to help monitor the health of the supporting structures
and assist in maintenance predictions30. This kind of “smart
infrastructure” has the potential to unlock significant cost
savings in the decade ahead.
Aiding healthcare by predictions. New data technologies
are being put to work in solving problems associated with
overcrowded hospital wards. By analysing data via new digital
tools, administrators can predict exactly when demand will
spike, so they can staff and equip the hospital accordingly.
It had previously been assumed that the number of inpatients
was unpredictable, but when Australian scientists applied their
prediction tool to emergency room admissions, they found it
had a 90% success rate31. They are now looking at expanding
the tool to other phenomena that may be predictable, like
seasonal flu outbreaks, with the potential for savings—in both
costs and lives.
And through follow up. With healthcare costs set to
increase in the coming years as the elderly proportion of the
population grows32, it is important that new technologies
help reduce costs while improving patient care. Advances in
telecommunications technologies and broadband speeds will
be critical in driving the telehealth sector, which involves more
than just communication between doctors and patients—
it also helps specialists to consult each other on difficult
cases. Already, some telehealth services are covered under
Medicare33, and Coviu, a startup that spun out of Data61,
expects that by the end of 2018, 20,000 Australians will have
used this telehealth app34.
Digital can transform farming. Investment in agricultural
technology surged in 2016, though the amounts are fairly
modest compared to sums spent on digital internationally,
or in other sectors like finance35. Skills shortages are likely to
limit adoption of digital agriculture technologies36, but there
are numerous examples of technology with vast potential to
save on costs. Robots can detect whether orchards are ready
for picking, while sensors are detecting salinity levels in oyster
farms, with significant potential for cost savings35.
Improving disaster management. In the midst of an
emergency, good data is crucial in planning an immediate
response, and government bodies are always on the
lookout for new technologies that can help—Queensland’s
Disaster Management Guidelines, for example, emphasise
the importance of innovation37. A recently trialled piece of
Australian technology, SPARK, simulates the spread of wildfires
based on local conditions, taking into account weather
patterns and the ability to evaluate fire risks for thousands
of types of plants. This can be used in developing strategies
for dealing with wildfires, as well as wildfire response38. New
technologies hold the potential to help predict and prepare
responses to a range of disasters and reduce the costs they
impose at the same time.
15
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DATA
DRIVEN
Data is more than information. Data is both a resource and a currency
in the digital era. Everyday tasks like using Google Maps or turning
on Netflix are now driven by data. Everyone needs data now, be they
individuals, businesses or government. The bank, hospital, shopping
centre and even fast food takeaway shop of the future will be data
science operations. The need for data analysis and informatics will
continue to dramatically expand as the digital revolution changes the
ways people make decisions and the very ways in which people live
their lives.

Data is the new oil. It’s valuable, but if unrefined,
it cannot really be used.
– CLIVE HUMBY, BRITISH MATHEMATICIAN
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DATA
DRIVEN
In 2017, Australia’s fibre connections doubled, reaching nearly
3 million subscribers39. Between 2015 and 2017, Australia
doubled its entire data consumption from 1.7 million terabytes
in the last three months of 201540, to 3.5 million terabytes in the
same period in 201739.
The increase in data consumption from streaming services like
Netflix41 parallels this growth and is likely a key contributor,
and this illustrates how one technological advancement can
dramatically drive up Australia’s data needs.
If just one technological development can multiply data
consumption by such a dramatic extent in such a short time,
then it is probable that the many data-driven technologies
entering the market will push data consumption even higher,
putting pressure on data infrastructure to keep up with
demand. Society itself will change as data provision becomes
a key focus of both leisure and business, with knock-on
effects impacting the kinds of jobs that are available, the ways
companies generate profit and the methods by which products
are marketed and distributed.
Gee Whiz, 5G is almost here. The Australian Communications
and Media Authority anticipates that 5G mobile technologies
will begin rolling out from 202042, though Telstra has also
indicated it may be as soon as 201943. 5G will not just be an
incremental upgrade to speeds, rather, the government defines
it as “the underlying architecture that will enable the next
wave of productivity and innovation across different sectors
of the Australian economy”44. The NBN network has already
faced significant challenges meeting the rapidly expanding
demand45, and 5G will play a role in meeting demand in future.
With high speed potential. Estimates of the potential speeds of
5G range between 25-50 Mbps in high traffic scenarios, through
to minimums of 100Mbps in typical situations, all the way up to
one Gbps per second for stationary users near cell towers46. If
the potential of these estimates is realised it will be a gamechanger for industry over the coming decade and transform
the ways in which companies operate, but 5G-compatible
smartphones will need to be developed43—this indicates the
possibility of a near-future scenario in which 4G smartphones
are quickly rendered relatively obsolete in comparison.

But keep the divide in mind. Australia’s vast territory poses
challenges to digital coverage for people in remote areas.
A Digital Inclusion report commissioned by Telstra in 2017
found that the digital inclusion gap between capital cities
and the rest of the country had narrowed overall in recent
years, but the reverse had occurred in Victoria, New South
Wales and Tasmania.47 The report also found that indigenous
Australians, the elderly and the disabled had lower rates of
digital inclusion.47 This will be crucial to keep in mind, because
even if 5G lives up to its promise, it will be expensive to ensure
wide coverage.48 OECD research indicates that there is a
strong connection between economic growth and broadband
connectivity,49 so digital infrastructure development will be a
key component of ensuring the economic future of regional
and rural Australia.
Physical data infrastructure is booming. A “hyperscale” data
centre is a facility with thousands of servers, often defined by
the fact it produces billions of dollars in annual revenue50. With
global data traffic rising from an annual 220 zettabytes in 2016
to an estimated 850 ZB in 2021, more hyperscale data centres
will need to be built to accommodate the sheer amount of data
being produced50. There were only 336 hyperscale data centres
around the world at the end of 2016, and this is expected to
grow to a total of 628 in 2021, when they will handle just over
half of the world’s data traffic50.
But still needs public investment. Only the biggest data giants
can afford to build their own hyperscale data centres and even
though the amount of data shared on the “private cloud” is
growing, public cloud data is growing faster. In 2016, 58% of
the total cloud data was handled via public data centres, and
that is projected to rise to 73% in 202150.
Jobs of the future. IBM predicts that by 2020, the number of
job openings for data scientists in the US will reach 2,720,000,
from 364,000 in 201651. Along with data specialists, data
generalists will be required, with managers needing to be
able to grasp and utilise analytics in decision-making, not to
mention the probability that basic data entry jobs will face
significant change or automation in the years ahead as demand
for data increases and new technologies offer solutions.
Are already in high demand. At present, not nearly enough
data specialists are being trained to meet vacancies requiring
advanced skills51, with the very real possibility that skills
shortages will slow down growth of the sector. Over half of the
managers polled in recent global surveys indicated that data
analytics roles were the hardest to fill52.
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With fierce competition for talent. Already, multinationals
seek to poach talent from across borders, and wages for
specialists working in machine learning remain attractive,
driven by aggressive recruiting of specialists with experience.
Tech giants and auto companies are both locked in fierce
competition to recruit cutting edge AI researchers to work on
AV technology53. As AI and Internet of Things (IoT) advances are
incorporated into more technologies, demand for people with
the right skills is likely to grow.
Personal data is money. Data has taken on characteristics
of both a resource and a currency—this can be seen in the
willingness of companies to pay users to allow their data to
be harvested and traded. There are apps that pay users to play
and rate mobile games, while survey companies regularly pay
interviewees small amounts to fill out online forms used for
marketing purposes. These types of unskilled tasks are likely
to remain low paid, but could proliferate depending on how
information is harvested in future.
But who owns the data? Multinational data giants like Google,
Amazon and Facebook currently dominate the monetization of
personal data, but blockchain-based apps are experimenting
with systems that allow users to package and take charge of
their own data so ordinary members of the public can sell their
own data to whom they see fit54.
Blockchain has influential backers. Whether or not blockchain
will succeed in empowering consumers to control their data
remains to be seen. Existing data giants will fight to retain
a level of control over consumer data in order to survive.
But blockchain has its own backers—internationally, senior
government and industry figures have recognised the potential
of blockchain for restructuring the entire digital economy and
have signed on to measures to promote it55.

Data in the home. In recent years, on-demand streaming
services like Netflix have witnessed much faster growth than
free to air competitors55. Streaming services require heavy data
consumption44, and Australia’s recent rise in data consumption
has occurred at the same time as the widespread uptake of
streamed television59. As industry increasingly uses data in
its operations, consumers will do so as well, with IoT devices
increasingly being incorporated into smart-home operations.
And data in the mind. Human beings are subject to a wide
array of cognitive biases which affect decision making60. Data
can be free of bias, however the ways in which data is collected
and presented is still often affected, to varying extents61.
Machines and datasets, too, can reflect human cognitive biases
if programmers use the wrong information, or as it’s referred
to in the industry—garbage in, garbage out. Improved data
collection methods have the potential to reduce human error,
saving lives and money, but the best results will require skills,
discipline and open-mindedness to process and act on the
right information.
Data quality and quantity both matter. The ability to collect
data—while respecting privacy—will be crucial to the quality
of the data. When one type of data is available while others are
not, it can affect the results—illustrated by facial recognition
systems which have higher error rates when the people
scanned are not caucasian62. This kind of problem plays out in
people’s own judgements too—the availability heuristic is the
tendency to believe and act on information that is familiar and
available, rather than information that is good or hard to get63.
A world awash with data, both good and bad, is a world where
the availability heuristic runs the risk of burying good data
and confirmation bias allows people to select sources that fit
their ideology.

Data in cities. Information technology hardware giants
Cisco and Huawei are among a number of companies locked
in competition to create entire learning ecosystems to
drive cities. Huawei describes smart cities as the “digital
transformation of a city to address challenges in the physical
world”, and indicates that a series of cameras, sensors and IOT
objects would act as “nerves” gathering information, with an
Intelligent Operations Centre acting as a “brain”56. Huawei is
in the early stages of an agreement with a city in Germany to
work develop certain smart city projects, but in Australia key
Huawei projects have stalled on national security grounds57.
Technological, social, political and privacy concerns will all
need to be considered as smart technologies make their way
into cities worldwide.
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BURNING
PLATFORMS
Uber, Facebook, Airbnb — some of the world’s biggest companies
base their very existence on the platforms they designed to share
data, but in a rapidly changing digital world, new methods of
sharing information can create new data giants, wipe out existing
companies or cause firms to merge and adapt in a constant state of
evolution, destruction and renewal. The era of platform economics
has just gotten started. We are likely to see disintermediation and
re-intermediation of existing models as new technologies such as
blockchain and artificial intelligence are deployed within the context
of platform based business models.

While competitors poured flames on our market
share, what happened at Nokia? We fell behind,
we missed big trends, and we lost time. At that
time, we thought we were making the right
decisions; but, with the benefit of hindsight, we
now find ourselves years behind.
– STEPHEN ELOP, FORMER NOKIA CEO AND CURRENT EXECUTIVE STRATEGIST AT TELSTRA,
WRITING IN HIS INDUSTRY-DEFINING BURNING PLATFORMS MEMO
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BURNING
PLATFORMS
In 2011, Nokia CEO Stephen Elop coined the phrase “burning
platforms” in a memo when he recounted the tale of an oil
rig worker forced to jump into icy waters as flames engulfed
his oil platform—it was an analogy for Nokia’s loss of market
share against Apple and Android, and Nokia’s failure to keep
up with change.
When the term “platform” is used in the digital context, in
the broadest sense it refers to software that allows users to
interact with each other64, generally via the uploading and
sharing of data. Whether it’s Ebay, Facebook or a file-sharing
torrent site, their existence depends on this data being shared.
Platforms are increasingly central to the way modern firms
operate, but in a world where the methods used to share data
are always changing, companies can rise and fall faster than
ever before. Elop’s flames are lapping at the edges of digital
platforms, and the ways in which they respond will affect
much more than just the digital and corporate ecosystems of
the next decade.
Rising and falling. In 1964, companies on the S&P500 had an
average tenure of 33 years, and by 2016 that had decreased
to 24 years65. By 2027, that average S&P tenure is expected
to shrink to just 12 years62. Around half of the companies on
the S&P 500 face the risk of losing their spot in the next 10
years49,62. New entrants to the S&P in the last decade included
digital heavyweights like Facebook and Activision Blizzard, and
those exiting also included companies that soared in on the
digital revolution, such as Yahoo and Dell62. Digital disruption
has hit retail particularly hard, and Amazon and Walmart
are now taking their fight to the digital space, with Walmart
investing heavily in e-commerce66.
Industries transform communities. Uber’s home city of
San Francisco saw a 65 percent drop in the average number
of rides per taxi between 2012 and 201467. Studies have
indicated that the salaries of wage-earning taxi drivers
have fallen, while self-employed drivers have dramatically
increased in number67. Even as the debate over flexibility
vs. job stability and benefits continues68,69, the industry has
already transformed and enormous new tech-transport hybrid
companies have emerged.
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These transformations are sudden. Uber first arrived in
Australia in 2012, offering just hire cars. In 2014, UberX
launched ride-sharing. Since then, it has covered all the major
population centres in the country. Some estimates place the
economic benefit of Uber’s operations in Brisbane, Melbourne,
Sydney and Perth at a combined value of $81 million per year to
consumers and indicate that growth is still occurring in the taxi
industry as well70.
With more on the way. More industry transformations are
on the way and these changes won’t “wait in line”. In the
automotive industry alone, factors relating to electric vehicle
uptake, autonomous vehicles and ride-sharing all affect
plausible scenarios. A key facet of megatrends analysis involves
dealing with multiple overlapping trends71, which will be
important to keep in mind as multiple industry transformations
occur in the same window of time, with effects that ricochet
off one another.
Platforms are dominating the market. In the last quarter
of 2017, the world’s biggest retailer, Walmart, had roughly
$130 billion USD in revenue. At $60.5 billion, online retailer
Amazon made less than half of that amount—yet as of May 2018,
Amazon had three times the market capitalization of Walmart.
This means that despite currently making half the money of its
competitor, the global stock market believes that the future
prospects of Amazon are three times better than Walmart’s.
With data over physical assets. Walmart has massive physical
stores all over the world, yet the assets Walmart has gathered
since its founding in 1962 are seen as less valuable than the
expertise, knowledge, technology and raw e-commerce
data that Amazon has accumulated since it was established
in 1994. Walmart is currently expanding its e-commerce
operations to compete66.
The new platform companies are geared for research. When
the US securities commission tried to ask Amazon about
how much it spends on research and development (R&D),
amid headlines that the company had spent over $22 billion
USD on it in 2017 (far more than any other company in the
world), Amazon’s reply boiled down to explaining that this
investment also incorporated other content and technology
aspects of their operations and was so fused with them that it
was impossible to give any kind of meaningful figure72,73. The
fusion of R&D into multiple aspects of business operations is
one defining characteristic of the digital age and it is becoming
increasingly difficult to separate these investments from other
aspects of business.

And rival country-wide investments: In 2017, Google’s parent
company Alphabet listed its R&D spend at $16 billion USD,
while Apple’s was $12 billion USD, collectively hitting new
records in R&D spending. To place all these investments in
context, OECD figures indicate that in 2015, Australia’s public
spending on R&D was a little over 1.8% of GDP, working out
to around $25 billion USD74. Also according to OECD data
Australia’s public investment in R&D experienced modest
declines in the lead up to 201574, so it’s likely to today be
broadly similar to Amazon’s content and technology figures.
The R&D budgets from offshore technology clients will be
building advanced digital capabilities that will increasingly
compete with Australian companies (large and small).

Changing patterns of trust. At their core, Bitcoin
and the blockchain technology it is based on, are
an attempt to transform the concept of trust. Any
traditional payment, be it in cash, cheque or credit
card, is based on trusting the institution managing
the transaction, the currency used and the economy
it is traded in. Blockchain doesn’t ask users to trust
any single institution, because every aspect of the
transaction has thousands of viewers all over the world,
both human and machine, tracking it in real time. The
only trust needed is in the reliability of the technology
and that other users are watching, which is why experts
have called this technology “distributed trust”80.

Going cashless. The nature of transactions is changing in
a peer-to-peer economy. When Chinese e-commerce giant
Tencent surveyed thousands of its users, it found that over
half of them used cash for less than 20 percent of their
transactions75. Most of the other transactions were not by
bankcard, or even by banking apps—they were handled directly
by the WeChat messaging app, which has become ubiquitous
throughout the country and is now accepted in some locations
beyond China’s borders. In Australia, innovation and the
development of entire payment ecosystems have been
flagged as being crucial to the development of the country’s
banking—with transactions contributing around a quarter of
the country’s banking revenue76. ATM cash withdrawals peaked
between 2006 and 2012, and have been declining ever since77.

Automating contracts. The applications of blockchain
go far beyond cryptocurrencies—already, over a million
“smart contracts” exist on the Ethereum blockchain
network81. These “smart contracts” automatically fulfil
an agreement between users when conditions are
fulfilled—kind of like a virtual vending machine that
responds immediately to a trigger by dispensing a
drink, or in this case, cryptocurrency. These kinds of
smart contracts have potential applications in almost
every sector.

More payment options. The rise of tap and go cards in
Australia has occurred at the same time as the rise of cashless
payments by smartphones in other regions, providing a
convenient alternative and possibly slowing uptake of phone
payment systems. Legal efforts from Australian banks to compel
Apple to provide access to the Near Field Communication
technology in Apple phones—which would have allowed the
banks to compete more directly with Apple Pay using Apple
phones—have stalled.78 Instead, Westpac, the National Australia
Bank and the Commonwealth Bank have launched their own
“Beem It” mobile payment service79. The rise of blockchain
and cryptocurrency also have far-reaching potential to disrupt
this entire sector. It’s already possible to buy and sell goods
and services using cryptocurrencies such as bitcoin and litecoin
without involving any financial intermediary.

And affecting entire industries. Some companies are
already looking at incorporating smart contracts into
autonomous vehicles82, so cars would be linked on a
network and in the event of an accident they could use
the data gathered from sensors to immediately resolve
any insurance issues. Notably, some companies are
explicitly announcing their goal is to remove existing
platforms like Uber, on the basis that users could
communicate directly with a network of autonomous
cars82. With the technology still developing, smart
contracts are still facing problems with exploits that
leave them open to being tampered with81 but they
are still set to affect multiple sectors by introducing
automated transactions.
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ONLINE
BURNOUT
A digitally connected world brings plenty to worry about. Fake news,
fake videos, fake people on social media—the stress of determining
what is real and the difficulty of keeping up with peers and their
airbrushed lifestyles are all taking their toll on public well-being. Billion
dollar tech companies, governments and individuals will continue to
encounter privacy and data breaches even as ordinary members of
the public seek ways to disengage from the negative aspects of digital
lifestyles. Meanwhile, there will be a wave of technological and social
innovation aiming to improve the safety, security and overall wellbeing
of people connected to the digital world.

It’s clear now that we didn’t do enough to prevent
these tools from being used for harm. That goes for
fake news, foreign interference in elections, and
hate speech, as well as developers and data privacy.
– FACEBOOK CEO MARK ZUCKERBERG, GIVING TESTIMONY TO US CONGRESS
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ONLINE
BURNOUT
In April, global headlines were transfixed on Washington as
Facebook founder Mark Zuckerberg gave testimony to US
Congress, after months of damaging headlines that cut to the
core of how Facebook runs its platform. “This Is Your Digital
Life,” a seemingly harmless app that was used by
270 000 people in 2014 and 201583, used Facebook to harvest
the personal information of an estimated 87 million Facebook
users without their knowledge, and that information found its
way to the now shuttered political consulting firm Cambridge
Analytica84. Former employees of the firm have indicated
that this data was used to manipulate the views of voters via
targeted advertising and fabricated news reports ahead of the
2016 election85,86. The incident was a powerful illustration of
how multiple aspects of the digital revolution — such as data
leaks, online manipulation and aspects of social media usage —
can converge and have ramifications at the individual, national
and global level. “This is Your Digital Life” had, unexpectedly
and spectacularly, lived up to the promise of its name by
showing the world the hidden aspects of digital lives.
Society will struggle with trust online. Two thirds of
Australian youth aged eight to 16 struggle to differentiate fake
news from real87. Between 2017 and 2018, overall public levels
of trust in NGOs, business, government and media all declined
in Australia88. On the international Edelman Trust Barometer,
Australia had the third lowest score out of all countries for
trust in social media and search engines in the 2017 to 2018
period88. In a rapidly changing digital landscape, the ability
of organisations to maintain their credibility will be a core
issue that determines success – and this does not just apply to
media outlets.
Privacy will be breached. Over 300 000 Australians were
caught up in the Facebook data scandal84, but it was just one
privacy breach among many, with roughly one in 20 Australian
internet users reporting in 2017 that they were aware of
an incident in which their personal information had been
abused89. The issue is compounded by the fact that leaks can
occur from almost anywhere: banks, hospitals and government
departments are among the many organisations which hold
sensitive personal information and can be ripe targets for
malicious attacks90.
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With financial repercussions. An IBM report which looked at
the cost of data breaches found that worldwide, companies
are losing more customers as a result of data breaches. There
are positive signs in this area though—in Australia in 2017, the
average cost per data breach declined by 2% to $139, when
compared to the previous year. Part of this was driven by a
decrease in the amount of time it took to locate where and
how the data breach had occurred, from an average of 201 days
to 191 days90.
Governments will respond. In response to the growing threat
of data breaches, the Office of the Australian Information
Commissioner (OAIC) in February began collecting and
reporting on data breaches experienced by organisations,
as part of its obligations under the Privacy Act. Already, the
figures reveal that breaches occur across a range of sectors,
with the healthcare industry topping the first quarter’s
figures90. Almost half of the 63 breaches were classed as
malicious or criminal attacks90. The EU is currently rolling out
its strictest privacy protection legislation in decades and that
will have implications for Australian businesses91, and the
CSIRO’s Data61 unit will develop Consumer Data Right technical
standards over the next four years92.
Social media has downsides (as well as upsides). Studies have
shown that in many cases, social media usage is associated
with declines in well-being93. Part of the reason is that it’s
easy to fall into the habit of comparing one’s own appearance
and lifestyle to the glamorised, curated lifestyles shown on
the Facebook profiles of peers, with results that can damage
self-esteem, particularly among teenagers94. Norwegian
researchers have even developed a psychological scale for
measuring Facebook addiction95.
Digital will distract. When a market research company
installed software to track every swipe, touch or tap on 94
people’s smartphones, they found that on average, they
touched their phones 2,617 times a day, with the heaviest users
at well over 5,00096. The ubiquity of smartphones and social
media, combined with a global 24/7 news cycle, have made it
harder than ever to resist these distractions.

Leading to productivity concerns. The connection between
productivity and digital interruptions is not yet well
understood, but some companies have already banned
Facebook in order to keep employees focused on their work97.
Two key concerns are regularly expressed—do the distractions
have an immediate effect on worker productivity, and in
the longer term, do they create more distracted minds that
are unable to focus?98 The debate over digital interruptions,
productivity and the gains brought by digital technology will
continue to play out over the coming years.
The eyes will play tricks. In April, controversy erupted after
former president Barack Obama was shown on camera using
an epithet to describe US President Donald Trump—except
it never happened. The script was read by comedian Jordan
Peele and transposed onto a generated image of the former
president99. It wasn’t even the first time this has happened to
Obama; the technology used to create these fake videos has
emerged from a variety of sources—one at the heights of the
tech revolution, and one at its depths. A google researcher
used 14 hours of real footage to create a fake video of Obama
for a TED talk100, while reddit user Deepfakes pioneered a less
sophisticated version of the same technology by collecting still
images of celebrities and creating videos via an algorithm101.
And these can be exploited. The Deepfakes subreddit was
banned by the platform, but not before the technology became
available to the public102, and was put to use inserting celebrity
faces into pornography. Australian parliament has passed laws
to penalise any spreading of revenge porn Deepfake videos103.
Experts have warned that without global cooperation, even if
authentication methods emerge to verify the truth of Deepfake
videos, those methods could be studied and faked as well104.

Tracking technology holds risks. At the opening event of a
world-first anti-stalking unit in London, police suggested a
measure which would involve tracking stalkers and notifying
their victims when they are in close proximity105. Tracking
was the suggested solution to a problem also exacerbated by
the ease of tracking. Services already exist to mask caller IDs,
there are bots that can swarm a victim with online threats,
and GPS services and child-tracking apps can be repurposed
by stalkers to hunt their victims106. Around 19% of women
and 7% of men in Australia are stalked at some point in their
lifetime107, and as digital technologies become more widely
available to the public, it is likely that they will be increasingly
used for harassment or physical violence.
All things in moderation. When Facebook’s internal
moderation requirements were leaked to the media last
year, it became clear that the social media platform was
struggling to define comments that constitute unacceptable
behaviour108. Separating “credible threats” from violent
hyperbole is a difficult enough task for police, but it’s even
more difficult when operating on a global level. Although
they may help or harm, technological solutions will not be
able to resolve many of the social issues associated with the
need to balance free speech with illegal or discriminatory
material, even as they have ramifications in terms of making
censorship easier.
Online threats are always changing. The cybersecurity
landscape in 2017 included incidents on a scale and frequency
never seen before and involved new and evolving malware
techniques109, such as the global spread of the Wannacry
ransomware worm which exploited outdated Windows XP
systems and caused over 6900 health appointments to be
rescheduled or cancelled in the UK110. It is almost certain
that threats related to breaches of private data and malicious
hacking attacks will grow over the coming decade.
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REALITY
BITES
For most of us there’s no unplug option. However, as we become
immersed in digital the marginal value of the physical world will
rise. We will increasingly crave activities involving objects we can
touch and feel along with nature-based experiences and real social
interaction experiences. The necessity of visiting a shop, office or
university campus will be diminished. But necessity will be replaced
by choice. People will visit places they choose to visit. Architects and
town planners will need to design buildings and urban environments
which attract visitors due to their amenity and beauty. One of the
major drawcards for people will be other people. Therefore, successful
innovations will be human centred. The best technology of the future
will be invisible. We are entering an era of digital humanism.

Science and technology revolutionize our lives, but
memory, tradition and myth frame our response.
– HARVARD HISTORIAN ARTHUR M. SCHLESINGER
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REALITY
BITES
Many businesses that focus on human experiences are only
experiencing limited digital transformation. Despite the arrival
of streaming services like Netflix – and the advent of bingewatching as a pastime – movie theatres aren’t struggling to
survive. Visitor numbers have remained reasonably stable
over the last decade and box office profits have risen even
amid slight declines in numbers of theatres111. A digitally
connected world does not mean everything will migrate to the
cloud, because consumers are still in the market for in-person
experiences and hand-crafted products. The experience
economy offers new areas for growth, even as certain types of
consumption decline.
Is it just C8H10N4O2 or is there more to coffee? In theory
baristas should have been automated. It’s a rules based,
structured and repetitive job with a well-defined end product.
And there are plenty of advanced robotic options that make
coffee with little or no human input. But baristas haven’t gone
anywhere. In fact it’s a growing profession. Data from the
Australian Bureau of Statistics indicate that between 2011 and
2016 there was a 23% rise in the number of people employed
as bar attendants or baristas112. So is a cup of coffee at a coffee
shop just about getting a drink? Is convenience the priority? Is
it the experience? The ambience? A quick conversation? A joke?
A smile to brighten the morning? As prices of personal coffee
machines have come down it would be reasonable to expect a
reduction in coffee shops as people bought more coffee to stay
at home. But anyone who regularly travels through urban areas
can see that this isn’t the case. Making a coffee is a process that
can be automated, but if barista employment is an indicator,
customers don’t necessarily want machines. Customers want
human experiences that go beyond C8H10N4O2 (caffeine).
Peak stuff? Global furniture retailer Ikea is one of the most
powerful symbols of modern capitalism, yet in 2016 its head
of sustainability told a conference that the West had probably
hit “peak stuff”113. He was indicating that affluent consumers
are no longer driven as much by a need to buy physical
products, and said that the company would pursue growth
through recycling and repair initiatives. Could there be a
future where the majority of Ikea sales are for experiences
(e.g. entertainment, information, culture and food) rather than
furniture products?
Reflected in an experience economy. Twenty years after
academics in the Harvard Business Review coined the term “the
experience economy”114, their analysis remains as relevant as
ever. Their description of the experience economy began by
tracking investment in a birthday cake over the decades—from
mere cents for ingredients, through to cake mixes for a few
dollars, before entirely catered parties with cakes thrown in for
free114. It was a demonstration of how customers will pay much
more for value-adding through services, and how the quality of
the “experience” determines what people will pay.
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Digital versus experience. In the digital era, that lesson is
particularly important. More recent analyses have focused on
the difference between experiences and services, as well as the
nature of interactions between customers and businesses115.
Key questions relate to the “emotion” component—businesses
that offer face to face, personalised service that makes
every customer feel like they had a unique experience have
advantages. These advantages are unlikely to be replaced by an
increased presence online. Big data offers ways to understand
customer needs—up to a point. Beyond that point, face to face
interactions are crucial.
Craft resurgence. Boutique or artisanal offerings have
carved out market niches in recent years, and this is reflected
in the craft beer market. According to the Independent
Brewers Association, in 2008 there were 81 craft breweries
that were “small and traditional”, meeting their criteria for
craft beer operations, but by 2016, that figure had risen to
387116. Independent brewers represented just 3% of total
beer production, but provided 73% of the employment in
the beer industry—with microbrewers and small craft beer
pubs representing a significant share. The market for a “beer
experience” is growing.
Cultural participation holds steady. In 2005 and 2006, 85% of
Australians attended cultural venues.117 When the ABS checked
attendance at the same types of cultural venues for the year
leading up to the 2013-2014 period, they found that figure had
moved to 86%118. Regardless of the changes brought about by
technology, roughly the same proportion of people wanted
a day out. Cinemas were the most popular venues to attract
Australians, along with libraries, botanical gardens, zoos and
aquariums. These categories remained the key categories
across the decade, with only slight variations in attendance.
Digital and physical museums. Australian museums now have
more digital viewers than physical ones—online catalogues and
exhibitions attract more views than people walking through
the doors. Amid this growth in digital visitors, however, there
has been growth in physical visitors as well. The 62 museums
included in the Council of Australasian Museum Directors
recorded 13% growth in the years between 2008 and 2013119.
Complementing, not replacing. This means that people are
going digital when they want to see museums, but they also
want to walk through those museum doors for a day out.
Digital services are complementing brick-and-mortar offerings
across a range of sectors and experiencing rapid uptake. Fast
food outlets regularly offer consumers the chance to order
ahead of time via an app so their food will be ready when they
arrive, but this doesn’t fundamentally change the nature of
those fast food restaurants, just as Uber Eats may grow and
expand where and how it delivers food, but the food offerings
themselves can remain the same.

Libraries aren’t going anywhere. Contrary to rumours of their
demise, libraries are adapting to the digital era, generally
either holding their position or thriving. While there has been
a slight decrease in book loans, the number of customers
has risen slightly, albeit at a slightly slower pace than overall
population growth120,121. Libraries are also expanding
alternative offerings, like book depots, kiosks and vending
machines. Libraries will have a role in Australia’s digital future,
though they are already shifting from being stewards of books
to stewards of knowledge and entertainment.
Skills shortages affect uptake. The skill levels of users and
their familiarity with technology is a key consideration of any
good technology developer. What good is an advanced piece
of technology if users can’t or won’t learn to use it? In the US,
the agriculture sector has some of the widest gaps between
the technology available and the skills of the people who are
actually meant to use it122. In Australia, the agriculture sector is
seeing skills shortages as farmers struggle to locate specialists
that can work with digital agriculture tools36. These kinds
of skills shortages will affect the extent to which the digital
revolution changes Australia, because if workers can’t use new
technologies, the old technologies will continue to dominate.
Offline relationships, online. Tinder may have made the
term “hookup app” part of the modern digital lexicon, but
Tinder wouldn’t have found such success if humans didn’t
have a strong desire for in-person relationships, however brief
those relationships may be. Estimates in 2015 indicated that
around one in 10 Australians aged 18 to 24 had used Tinder
in the month before the poll123. While digital technology will
transform the ways in which people communicate, that desire
for intimacy will remain and be a driver of technological
development, instead of being replaced by it.

Startups can stop. The vast majority of tech startups fail, with
some reports indicating a failure rate of 90%124. Sometimes
these failures are easy to predict, like the spectacular collapse
of IoT startup Juicero, whose $399 USD juicers had one key
function: to squeeze juice packets that could just as effectively
be squeezed by hand. While the Juicero collapse caused mirth
among commentators125, other startup failures had more
severe consequences. The long-burn downfall of blood testing
startup Theranos was an exercise in dogged determination
by journalists and whistleblowers who spent months chipping
away at the façade of a Silicon Valley icon once valued at
$9 billion USD, to reveal that its finger-prick blood testing
service did not work as advertised.
And that affects development. As fraud charges were brought
against Theranos founder Elizabeth Holmes, authorities told
media, “Innovators who seek to revolutionize and disrupt
an industry must tell investors the truth about what their
technology can do today, not just what they hope it might do
someday”126. When plotting scenarios for strategic foresight
purposes, a frequently used “axis of uncertainty” relates to
technological development or uptake. A key consideration here
is whether startups can actually deliver on their promises.
Good technology is invisible. The inventor of the mobile
phone, Marty Cooper, is among many technology developers
who thinks good technology should be invisible127. This theme
regularly crops up in innovation discussions, and essentially
means that the technology should be so intuitive, users
shouldn’t even need to think about how to use the technology
when finishing tasks with it. With this design principle in mind,
new advancements may barely be noticed even as they change
the technological landscape.

What can be monetised? Another key consideration that will
determine digital uptake relates to how well technologies
can be leveraged for profit. Blockchain, for example, has been
enormously successful in cryptocurrencies, which by their very
nature can facilitate investment and returns. But at the same
time, much of the transformative potential of blockchain lies
in the fact it is a radical new form of transparency. Some of its
applications are already being monetised and more will be in
future, but efforts to unlock some of its disruptive potential
could find obstacles if there are already existing, more readily
monetised forms of data sharing.
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EFFECTIVE DIGITAL STRATEGY – EIGHT INGREDIENTS
The extent of forthcoming change driven by digital transformation is staggering. Just about every
geographic region, jurisdiction, industry sector, demography and profession will be impacted. Millions of
workers will need to retrain and reposition their careers as digital technology reshapes the labour market.
Governments will need to design and implement new policies, regulations and services as society is
reshaped. Companies will need to redesign business processes and open new product offerings for different
types of customers. There is much opportunity and risk.
In response to these challenges the Data61 Insight team has been working with numerous large and small
organisations across our nation and the world on digital strategy problems. Through this work, we’ve
identified elements of successful digital strategy that transcend industries, geographies and policy-sectors.
In this section of the report we describe eight high-level strategic responses to digital disruption that will
help Australian governments, companies, communities and individuals achieve better outcomes.
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1.
Accelerate

4.
Mitigate

Remove barriers and
reduce friction and
reset the cadence
of organisational
change.

Manage the downsides
of cybercrime,
fake news, privacy
breaches, inequality…

2.
Automate

3.
Migrate

5.
Navigate

Develop and
implement artificial
intelligence for rulesbased tasks amenable
to automation.

Move business
processes into digital
models where it
improves efficiency
and effectiveness.

Get better at
seeing what digital
disruptors are
coming and respond
proactively.
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8.
Gravitate

7.
Cogitate

6.
Innovate

Identify and deliver
the value your
customers and
citizens demand.

Work smarter not
harder. Build a
targeted digital R&D
pipeline.

Rapidly and
continually
experiment with
new models.

1. Accelerate. This involves removing barriers, reducing friction
and increasing the cadence of organisational change to match
the fast paced digital world. Many digital technologies are
following exponential and/or geometric (as opposed to linear)
growth curves both in terms of capability and user adoption/
uptake. This means that each year, or month, sees markedly
more change than the preceding time period. Platform based
models such as Uber, Airbnb, Amazon and others are capable
of transforming a marketplace within months and existing
companies or industries may not have catch-up time. Australia
needs organisational structures, cultures and governance
models with increased agility and flexibility.
2. Automate. The costs of high powered artificial intelligence,
robotics and sensory systems are continuing to decline. These
represent more cost efficient, more effective and often safer
business processes. For the most part Australia is/organisations
are adopting automated systems too slowly given their
benefits. The coming decades will see a relentless push by
businesses to design, test and implement automated systems.
Artificial intelligence can provide more than just an improved
way of doing an old process; it can also completely replace the
need for entire business functions or operations.
3. Migrate. Despite a few decades of digital, a significant
number of government and business processes are still
conducted via analogue means. Transferring these to digital
format can be costly and risky. However, there are many long
term benefits and society, especially younger people, have
heightened expectation for user-friendly delivery of seamless
and often invisible digital services. Organisations need to
identify and prioritise business processes which can be
converted from analogue to digital. This can be challenging
due to the unfamiliar nature of many new technologies
(e.g. blockchain). Improved decision support and appraisal
frameworks are needed to identify what processes are
migrated to digital. The migration strategy also involves a
transfer of human skills and aptitudes suited to the digital
economy.
4. Mitigate. The downsides of digital are well known. These
include privacy breaches, cybercrime, online manipulation,
fake news, information overload, sedentary behaviours
associated with excessive screen time and productivity issues
for office workers with numerous interrupts. Many of these
problems, especially cybercrime, are worsening at accelerating
rates. Any digital strategy needs solutions to these downsides.
This includes the replacement of human workers with digital
solutions and social equality impacts of digital. The aim is to
ensure everyone benefits from the digital transformation.

5. Navigate. Theories of recombinant innovation indicate that
technological inventions have a multiplicative effect. One
technological innovation creates a platform for numerous
further technological innovations which in turn enable new
platforms for a multitude of technological innovations.
This means company boards and policy makers are facing a
continually shifting landscape. This calls for improved capacity
for anticipatory governance; seeing what lies ahead and taking
proactive action. Foresight and digital strategy are two sides of
the same coin.
6. Innovate. The digital economy lowers the barriers to
marketplace entry and decreases the costs associated with
designing and testing new business models. This environment
is favourable to entrepreneurs. Large organisations in the
public and private sector need a changed risk profile and an
appetite for experimentation with new technologies and
business models. The biggest risk is taking no risk at all.
7. Cogitate. The world’s largest companies today such as
Alphabet (Google), Microsoft, Amazon and Facebook are set
aside from traditional large companies by the amount they
invest in research and development which lies in the vicinity of
10-30 percent of total revenue. Governments across the OECD
are also ramping up digital research and development. There’s
no brute force solution to the digital economy and hard work
alone won’t be sufficient. A deeper, new or transformative
digital capability can place a company beyond the reach of
competitors and quickly consume the bulk of market share. It’s
about working smarter not harder in the digital economy.
8. Gravitate. As the digital world engulfs everything the
marginal value of the physical world rises. Consumers and
citizens are likely to place greater emphasis on real human
experiences involving social interaction, nature and physical
spaces. In this last strategy the importance of gravitating
towards the all-important human experience-factor in a
digitally immersed economy is emphasised. Often the best
digital technologies are invisible and a digital strategy should
be wrapped around what people want and need, not the
technology itself.

33

1

Understand
core issues and
questions

Background study and scope definition

Horizon scan to identify trends

Geopolitical
trends

2

Identify patterns
of change

Social
trends

Economic
trends

Environmental
trends

Technological
trends

Screen, classify, validate and prioritise trends
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Megatrends

Scenarios

Risks/shocks

OUR METHODS – STRATEGIC FORESIGHT
Strategic foresight is an emerging research field and profession
which aims to explore plausible futures and help people
make wiser choices. It occurs at the intersection of multiple
disciplines including geography, economics, management
science, operations research and planning theory. The field
of strategic foresight attracts regular conferences, university
courses and dedicated research and professional journals.
Concepts of strategic foresight emerged after World War II
with an early focus on technology forecasting. In the 1960s
and 1970s the field was given a boost by the formation of the
Royal Dutch Shell (an energy company) scenario-planning
team. Over the decades that followed, thousands of scholarly
articles, professional guides and books have been published on
methods and applications of strategic foresight. Cutting-edge
research is developing processes via which future scenarios can
be combined with decision making.
Over the past several years the Insight Team housed within
CSIRO’s Data61 business unit has developed a generic strategicforesight process pioneered through multiple megatrends,
scenario planning and strategy projects delivered in diverse
industry sectors. It draws upon numerous theories developed
by researchers worldwide and on our own practical experience
in delivering many strategic-foresight projects to private and
public-sector clients. This process for identifying megatrends
and scenarios has been applied in the current study. There are
five main phases of strategic foresight using this process.
In the first stage, the process commences with a background
study and scope definition. The background study documents
the current conditions, size, structure, opportunities and
challenges within the industry, region or societal grouping
being studied. Unlike the forthcoming stages, the background
study is concerned with the current status and historic
conditions. It does not attempt to look into the future. The
scope defines the stakeholder groups, timeframe and issues to
be considered throughout the remainder of the project.

Processes of validation and screening are used at a
secondary stage to remove any ‘by-catch’; trends which are
unsubstantiated or irrelevant. The screening and validation
process checks to ensure trends pass two tests: (a) evidence
that the pattern of change is actually occurring and likely to
continue occurring into the future; and (b) evidence that it
matters to the organisation.
The process of validation often involves checking the proposed
trend against datasets, expert opinions and research findings
published in journals to ensure accuracy. Sometimes evidence
is found both supporting and undermining the trend and the
foresight team need to make a difficult judgement call about
where the weight of evidence lies and whether the trend
should be included.
In the third stage, the trends are collated and synthesised to
identify more salient patterns of change and possible future
events which hold significant implications for decision makers.
These are captured as building blocks – scenarios, megatrends
and risks. These building blocks are not necessarily mutually
exclusive and a foresight study may use one, some or all in
developing a narrative about the future.
The final two stages involve crafting and communicating a
narrative about the future and then injecting that narrative
into strategic decision-making processes. The narrative
captures all of the relevant building blocks and describes the
methods and information sources so that the audience has
confidence in the results. This description ends at “decision
making” but we note an entirely new set of theories, tools and
techniques come into play at this point.

In the second stage, trends are identified by a horizon scanning
process. This casts a wide net over all patterns of change
which are potentially relevant to the organisation. The horizon
scan errs on the side of being overly inclusive rather than
exclusive. The trends are typically grouped as geopolitical,
social, economic, environmental and technological. However,
an alternative and tailored nomenclature can be designed
to classify the trends based on the unique needs of the
organisation. We sometimes build statistical, mathematical
and econometric models to forecast quantitative trends.
However, much lies beyond the scope of quantification and is
handled via qualitative analysis.

35

REFERENCES

1

ISA. Australia 2030: Prosperity through Innovation, A
plan for Australia to thrive in the global innovation race.
Canberra, Australia; 2017.

2

Singh S, Okun A, Jackson A. 2017. Artificial intelligence:
Learning to play Go from scratch. Nature, 550 (336-337).

3

Chan D. The AI That Has Nothing to Learn From Humans.
The Atlantic. 2017 [cited 12 June 2018]. Available
from: https://www.theatlantic.com/technology/
archive/2017/10/alphago-zero-the-ai-that-taught-itselfgo/543450/.

4

Danni F. Top Go Player Ke Jie Loses to Made-in-China
AI. Sixth Tone. 2018 [cited 12 June 2018]. Available from:
https://www.sixthtone.com/news/1002172/top-goplayer-ke-jie-loses-to-made-in-china-ai.

5

Zoph B, Vasudevan V, Shlens J et al. AutoML for large
scale image classification and object detection [Blog].
Google AI Blog, 2 November; 2017. Available from:
https://ai.googleblog.com/2017/11/automl-for-largescale-image.html

6

7

8

9

Lu C, Tang X. Surpassing Human-Level Face Verification
Performance on LFW with GaussianFace in the
Proceedings of the 29th AAAI Conference on Artificial
Intelligence (AAAI-15) January 25-30, Austin, Texas USA,
Menlo Park, California, United States: Association for the
Advancement of Artificial Intelligence; 2015.
Bargal S A, Barsoum E, Ferrer C C et al. Emotion
recognition in the wild from videos using images.
Proceedings of the 18th ACM International Conference
on Multimodal Interaction; 2997627: ACM; 2016. p. 433436.
Kołakowska A, Landowska A, Szwoch M et al. ‘Emotion
Recognition and Its Applications’ In: Hippe Zdzisław S. et
al. Human-Computer Systems Interaction: Backgrounds
and Applications 3. Cham: Springer International
Publishing; 2014.
Huang X. Microsoft researchers achieve new
conversational speech recognition milestone. Redmond,
Washington, United States: Microsoft; 2017.

10 Youyou W, Kosinski M, Stillwell D. 2015. Computer-based
personality judgments are more accurate than those
made by humans. Proceedings of the National Academy
of Sciences, 112(4): 1036-1040.
11

Ravven W. Deep Learning: A Giant Step for Robots.
California, USA: 2016.

12

Frey C, Osborne M. The future of employment: How
susceptible are jobs to computerisation. Oxford, United
Kingdom: The University of Oxford Engineering Sciences
Department and the Oxford Martin School; 2013.

36

Digital Megatrends

13

Nedelkoska L, Quintini G. Automation, skills use
and training. Working Paper Number 202. Paris:
Organisation for Economic Cooperation and
Development (OECD); 2018.

14 Fioretti J. EU to invest 1.5 billion euros in AI to catch up
with US, Asia. London: Reuters Technology News 25
April; 2018.
15

Bughin J, Hazan E, Ramaswamy S et al. Artificial
Intelligence: The next digital frontier? London:
McKinsey Global Institute; 2017.

16 Bughin J, McCarthy B, Chui M. A Survey of 3,000
Executives Reveals How Businesses Succeed with AI.
USA: Harvard Business Review August 28; 2017.
17

Clinch M, Turak N. Microsoft CEO Satya Nadella on the
rise of A.I.: ‘The future we will invent is a choice we
make’. CNBC Technology News 24 May; 2018.

18 ABS. 2017. ABS submission on the digital economy:
opening up the conversation consultation paper.
Australian Bureau of Statistics. Canberra, Australia.
19 Barefoot K, Curtis D, Jolliff W, Nicholson J, Omohundro
R. 2018. Working Paper: Defining and Measuring the
Digital Economy. Bureau of Economic Analysis, US
Department of Commerce: Maryland, United States.
20 ABS. Estimates of Industry Multifactor Productivity, 201516 (Catalogue no. 5260.0.55.00). Australian Bureau of
Statistics: Canberra, Australia.
21

Gibbs A. Australia’s Declining Multifactor Productivity.
Reserve Bank of Australia. Canberra, Australia; 2014.

22 OECD. Transformative technologies and jobs of the
future. Canadian G7 Innovation Ministers’ Meeting;
Montreal, Canada. The Organisation for Economic Cooperation and Development; 2018.
23 Blackburn S, Freeland M, Gärtner D. 2017. Digital
Australia: Seizing opportunities from the Fourth
Industrial Revolution. McKinsey & Company.
24 Colmar Brunton. 2017. Public Perceptions of Innovation
Report. Queensland Government. Brisbane, Australia.
25 Hauert S. 2016. Building a Startup Ecosystem for Robotics
in Europe. IEEE Robotics and Automation Magazine.
26 Graetz G, Michaels G. Robots at Work. London: London
School of Economics and Political Science Centre for
Economic Performance; 2015.
27 IDC. Asia Pacific Robotics Spending to Grow by
25.2% CAGR from 2017-2021, says IDC [press release].
International Data Corporation, 14 August 2017.
Available from: https://www.idc.com/getdoc.
jsp?containerId=prAP42985417.

28 CSIRO. Hovermap. Available from: https://research.csiro.
au/robotics/hovermap/.
29 Milford M. Coming soon to a highway near you: truck
platooning. The Conversation, 2017 [cited 11 June 2018].
Available from: https://theconversation.com/coming-soonto-a-highway-near-you-truck-platooning-87748.
30 Data61. Monitoring the health of structures. CSIRO.
Available from: https://www.data61.csiro.au/en/OurWork/Future-Cities/Planning-sustainable-infrastructure/
Structural-health-monitoring.
31

CSIRO. Cutting hospital waiting times. Available from:
https://www.csiro.au/en/Research/BF/Areas/Digitalhealth/Waiting-times?ref=/CSIRO/Website/Research/
Health/Digital-health/Waiting-times.

32 AIHW. 2017. Older Australia at a glance. Australian
Institute of Health and Welfare, Australian Government,
Canberra, Australia.
33 DoH. Telehealth: Specialist video consultations under
Medicare. Department of Health, Australian Government,
Canberra, Australia. Available from:
http://www.mbsonline.gov.au/telehealth.
34 Data61. Coviu: Real-time service delivery. CSIRO. Available
from: https://data61.csiro.au/en/Our-Work/Future-Cities/
Optimising-service-delivery/COVIU.
35 Locke S. Farmer interest in digital agriculture technology
experiencing ‘extraordinary’ growth this year. Australian
Broadcasting Corporation; 2016.
36 Johnson R. 2017. High technology in agriculture creates
changing trends in recruitment [Blog]. Agricultural
Appointments blog, 27 May 2017. Available from: https://
www.agri.com.au/high-technology-in-agriculture-createschanging-trends-in-recruitment/.
37 Queensland Government. Prevention Preparedness,
Response and Recovery Disaster Management Guideline.
Brisbane, Australia. Available from: http://www.disaster.
qld.gov.au/dmg/Pages/DM-Guideline.aspx#1.5.
38 Data61. Spark: Wildfire Simulation Toolkit. CSIRO.
Available from: https://research.csiro.au/spark/.
39 ABS. Internet Activity, Australia, December 2017 (Catalogue
no. 8153.0). Australian Bureau of Statistics: Canberra,
Australia.
40 ABS. 8153.0 - Internet Activity, Australia, December 2015
(Catalogue no. 8153.0). Australian Bureau of Statistics:
Canberra, Australia.
41 NBN. How much data does streaming video, movies
and TV use? (2018 edition) (Blog). National Broadband
Network blog, Available from: https://www.nbnco.com.
au/blog/entertainment/how-much-data-does-streamingvideo-movies-and-tv-use.html

42 ACMA. 2016. 5G and mobile network developments—
Emerging issues. Australian Communications and
Media Authority: Canberra, Australia.
43 Duke J. Australians first in the world to try 5G network.
Sydney Morning Herald. 2018 [cited 11 June 2018].
Available from: https://www.smh.com.au/business/
companies/australians-first-in-the-world-to-try-5gnetwork-20180328-p4z6rl.html.
44 DoCA. 2017. 5G-Enabling the future economy.
Department of Communications and the Arts,
Australian Government, Canberra, Australia.
45 Morrow B. 2018. nbn-the challenges of transforming
an industry.
46 Gregory M. Explainer: what is 5G? The Conversation.
2015 [cited 11 June 2018] Available from: https://
theconversation.com/explainer-what-is-5g-38489.
47 Roy Morgan. 2017. Measuring Australia’s digital
divide: Australian digital inclusion index 2017. Roy
Morgan Research, Swinburne University and RMIT
University.
48 Grijpink F, Ménard A, Sigurdsson H, Vucevic N. 2018.
The road to 5G: The inevitable growth of infrastructure
cost. McKinsey & Company.
49 OECD. 2015. Development of high speed networks
and the role of municipal networks. Organisation.
Paris, France.
50 Cisco. 2015. Cisco Visual Networking Index: Forecast
and Methodology, 2015-2020.
51

Miller S, Hughes D. The Quant Crunch: How the
demand for data science skills is disrupting the job
market. IBM; 2017.

52 McKinsey. 2016. The age of analytics: competing in a
data-driven world. McKinsey & Company.
53 Metz C. Tech Giants Are Paying Huge Salaries for
Scarce A.I. Talent. New York Times. 2017 [cited 11
June 2018] Available from: https://www.nytimes.
com/2017/10/22/technology/artificial-intelligenceexperts-salaries.html.
54 Scott J. You should be paid for your Facebook data.
Quartz. 2018 [cited 11 June 2018] Available from:
https://qz.com/1247388/you-should-be-paid-for-yourfacebook-data/.
55 Tapscott A, Gifford K. Globalization failed too many
people. Here’s the technology that could help it
work for everyone. Quartz. 2017 [cited 11 June 2018].
Available from: https://qz.com/903401/globalizationfailed-too-many-people-heres-the-technology-thatcould-help-it-work-for-everyone/.
37

56 Huawei. Huawei Creates a Smart City Nervous System
for More Than 100 Cities with Leading New ICT [press
release]. Huawei, 14 November 2017. Available from:
http://www.huawei.com/en/press-events/news/2017/11/
Huawei-Smart-City-Nervous-System-SCEWC2017.
57 Wroe D. Australia takes over Solomon Islands internet
cable amid spies’ concerns about China. Sydney
Morning Herald. 2018 [cited 11 June 2018]. Available
from: https://www.smh.com.au/politics/federal/
australia-takes-over-solomon-islands-internet-cableamid-spies-concerns-about-china-20180125-h0o7yq.html.
58 Roy Morgan. 2016. Second wind lifts Netflix over 5.75
million Australians – but not everyone actually watches
it. Roy Morgan Research.
59 Duke J. Data downloads more than double since Netflix
arrival. Sydney Morning Herald. 2018 [cited 11 June 2018]
Available from: https://www.smh.com.au/business/
companies/data-downloads-more-than-double-sincenetflix-arrival-20180403-p4z7k9.html.
60 Haselton M, Nettle D, Andrews P W. ‘The Evolution
of Cognitive Bias’ In: The Handbook of Evolutionary
Psychology. Wiley Online Library; 2015.
61 Pannucci C J, Wilkins E G. 2011. Identifying and Avoiding
Bias in Research. US National Library of Medicine
National Institutes of Health.
62 Lohr S. Facial Recognition Is Accurate, if You’re a
White Guy. New York Times. 2018 [cited 11 June 2018].
Available from: https://www.nytimes.com/2018/02/09/
technology/facial-recognition-race-artificial-intelligence.
html
63 Tversky A, Kahneman D. 1973. Availability: A heuristic for
judging frequency and probability. Cognitive Psychology,
5(2): 207-232.
64 Klievink A J, Janssen M F W H A, Yao H T. 2012. A
Stakeholder Analysis of Business-to-Government
Information Sharing: The Governance of a Public-Private
Platform. International Journal of Electronic Government
Research.
65 Anthony S D, Viguerie S P, Schwartz E et al. 2018
Corporate Longevity Forecast: Creative Destruction is
Accelerating. Innosight. Available from: https://www.
innosight.com/insight/creative-destruction/.
66 Thomas L. Walmart has big year of e-commerce
investments planned to bring growth back to 40
percent. CNBC. 20 February 2018. Available from: https://
www.cnbc.com/2018/02/20/walmart-has-big-year-of-ecommerce-investments-planned.html.

38

Digital Megatrends

67 Berger T, Chen C, Frey C B. 2017. Drivers of Disruption?
Estimating the Uber Effect. University of Oxford: Oxford,
England.
68 Kalanick T. The future of work: independence and
flexibility. Pacific Standard Magazine. 15 October 2015.
69 Warren E. Uber, Lyft and others must have rules or
workers will lose out. The Guardian. 21 May 2016
Available from: https://www.theguardian.com/
technology/2016/may/20/elizabeth-warren-uber-lyft-gigeconomy-workers.
70 Deloitte. 2016. Economic effects of ridesharing in
Australia.
71

Hajkowicz S, Cook H, Littleboy A. Our Future World:
Global Megatrends That Will Change the Way We Live.
CSIRO; 2012.

72 Thompson W, Reynolds S. 2017. Correspondence
between Amazon.com and the SEC. Securities and
Exchange Commission: Washington DC, United States.
Available from: https://www.sec.gov/Archives/edgar/
data/1018724/000000000017041602/filename1.pdf
73 Fox J. Amazon, the Biggest R&D Spender, Does Not
Believe in R&D. Bloomberg. 13 April 2018 [cited 11 June
2018). Available from: https://www.bloomberg.com/view/
articles/2018-04-12/amazon-doesn-t-believe-in-researchand-development-spending.
74 OECD. Gross domestic spending on R&D. Organisation for
Economic Cooperation and Development: Paris, France.
75 Ipsos. 2017. 2017 Mobile Payment Usage in China Report.
76 PwC. 2016. The future of transaction banking and
payments in 2020. PricewaterhouseCoopers.
77 RBA. 2018. ATM Cash Withdrawals. Reserve Bank of
Australia: Canberra, Australia.
78 Ong T. ACCC stops banks banding together to bargain
over Apple Pay. Australian Broadcasting Corporation. 31
March 2017 [cited 11 June 2018]. Available from:
http://www.abc.net.au/news/2017-03-31/accc-deniesbank-cartel-bargaining-over-apple-pay/8403888.
79 Beem It. About Us [cited 11 June 2018] Available from:
https://www.beemit.com.au/about-us/.
80 Staples M, Zhu L. Would you take a leap in ‘distributed
trust’? APAC CIO Outlook. 2018 [cited 11 June 2018].
Available from: https://banking.apacciooutlook.com/
cxoinsights/would-you-take-a-trust-leap-in-distributedtrust--nwid-5128.html.
81 Nikolic I, Aashish K, Sergey I, Saxina P, Hobor A. 2018.
Finding The Greedy, Prodigal, and Suicidal Contracts at
Scale. arXiv.

82 DAV. DAV home page. (cited 11 June 2018) Available from:
https://dav.network/.
83 Revell T. How Facebook let a friend pass my data to
Cambridge Analytica. New Scientist. 2018 [cited 11 June
2018]. Available from: https://www.newscientist.com/
article/2166435-how-facebook-let-a-friend-pass-my-datato-cambridge-analytica/.
84 Schroepfer M. An Update on Our Plans to Restrict
Data Access on Facebook [press release]. Facebook, 04
April 2018. Available from: https://newsroom.fb.com/
news/2018/04/restricting-data-access/.
85 Wade M. Psychographics: the behavioural analysis
that helped Cambridge Analytica know voters’ minds.
The Conversation. 2018 [cited 11 June 2018]. Available
from: https://theconversation.com/psychographics-thebehavioural-analysis-that-helped-cambridge-analyticaknow-voters-minds-93675.
86 BBC. ‘Cambridge Analytica planted fake news’. 20 March
2018 [cited 11 June 2018]. Available from: http://www.
bbc.com/news/av/world-43472347/cambridge-analyticaplanted-fake-news.
87 Notley T, Dezuanni M, Zhong H F, Howden S. 2017. News
and Australian children: how young people access,
perceive and are affected by the news. Western Sydney
University, Queensland University of Technology and
Crinking News.
88 Edelman. 2018 Edelman Trust Barometer - Australia
Results. Edelman; 2018.
89 ABS. Household Use of Information Technology,
Australia, 2016-17 (Catalogue no. 8146.0). Australian
Bureau of Statistics: Canberra, Australia.
90 OAIC. 2018. Quarterly Statistics Report: January 2018
– March 2018. Office of the Australian Information
Commissioner: Sydney, Australia.
90 Ponemon Institute. 2017. 2017 Cost of Data Breach Study:
Australia. IBM.
91 OAIC. 2016. Australian businesses and the EU General
Data Protection Regulation. Office of the Australian
Information Commissioner: Sydney, Australia.
92 ACCC. ACCC welcomes consumer data right [press
release]. Australian Competition and Consumer
Commission, 9 May 2018. Available from: https://www.
accc.gov.au/media-release/accc-welcomes-consumerdata-right.
93 Shakya H B, Christakis N A. 2017. Association of Facebook
Use With Compromised Well-Being: A Longitudinal
Study. US National Library of Medicine National
Institutes of Health.

94 Muqaddas J, Soomro, S A, Ahmad N. 2017. Impact of
Social Media on Self Esteem. European Scientific Journal,
13 (23). European Scientific Institute.
95 Cecilie Schou Andreassen T T, Geir Scott Brunborg, Ståle
Pallesen. 2012. Development of a Facebook Addiction
Scale. University of Bergen and Norwegian Institute of
Public Health. Bergen, Norway.
96 Michael Winnick, Zolna R. 2016. Putting a Finger on Our
Phone Obsession. Dscout.
97 Lucas C. Social media facing bans in workplace
agreements. Sydney Morning Herald. 14 December
2012 [cited 11 June 2018]. Available from: https://www.
smh.com.au/technology/social-media-facing-bans-inworkplace-agreements-20121214-2bfbl.html.
98 Nixon D. Is the economy suffering from the crisis of
attention? Bank Underground. 2017 [cited 11 June
2018]. Available from: https://bankunderground.
co.uk/2017/11/24/is-the-economy-suffering-from-thecrisis-of-attention/.
99 Barack Obama appears to call Donald Trump a ‘dipsh*t’
in Jordan Peele video. News.com.au. 19 April 2018 [cited
11 June 2018]. Available from: http://www.news.com.
au/technology/online/barack-obama-appears-to-calldonald-trump-a-dipsht-in-jordan-peele-video/news-story
/476dedb65aee9c8007b3b7fcec306c40.
100 Wakefield J. TED 2018: Fake Obama video creator
defends invention. BBC. 13 April 2018 [cited 11 June
2018]. Available from: http://www.bbc.com/news/
technology-43639704.
101 Bailey J. The deepest fake: how new tech will test our
belief in what we see. Sydney Morning Herald. 4 May
2018 [cited 11 June 2018]. Available from: https://www.
smh.com.au/technology/the-deepest-fake-how-newtech-will-test-our-belief-in-what-we-see-20180423p4zb4w.html.
102 Fakeapp Home Page. Available from:
https://www.fakeapp.org/. Cited 11 June 2018.
103 AAP. Revenge porn bill passes Australian Senate. News.
com.au. 15 February 2018 [cited 11 June 2018]. Available
from: http://www.news.com.au/technology/online/
revenge-porn-bill-passes-australian-senate/news-story/
d911487ff7aa8b109f518d7ca0d72aa1.
104 Bogle A. ‘Deep fakes’: How to know what’s true in
the fake-Obama video era. Australian Broadcasting
Corporation. 4 March 2018 [cited 11 June 2018]. Available
from: http://www.abc.net.au/news/science/2018-03-04/
deep-fakes-and-obama-videos/9490614.

39

105 Dodd V. Stalkers may be tagged to alert victims to
proximity, police say. The Guardian 11 May 2018 [cited 11
June 2018]. Available from: https://www.theguardian.
com/uk-news/2018/may/10/stalkers-may-be-tagged-toalert-victims-to-proximity-police-say.
106 Valention-DeVries J. Hundreds of Apps Can Empower
Stalkers to Track Their Victims. New York Times. 19 May
2018 [cited 11 June 2018]. Available from: https://www.
nytimes.com/2018/05/19/technology/phone-appsstalking.html.
107 ABS. Personal Safety, Australia, 2012 (catalogue no.
4906.0). Canberra: Australian Bureau of Statistics; 2012.
108 Sulleyman A. Facebook’s leaked threat guidance for
moderators makes more sense than people think. 24
May 2017 [cited 11 June 2018]. Available from:
https://www.independent.co.uk/life-style/gadgets-andtech/news/facebook-leak-moderator-threat-guidancewhy-make-sense-credible-internal-documents-a7752926.
html.
109 Cisco. 2018. 2018 Annual Cybersecurity Report.
110 Smart W. 2018. Lessons learned review of theWannaCry
Ransomware Cyber Attack. Department of Health and
Social Care, National Health Service: London, England.
111 Screen Australia. 2018. Number of Australian cinema
admissions and gross box office, 1976-2017. Australian
Government: Sydney, Australia.
112 ABS. Community and Personal Service Workers on the
rise [press release]. Australian Bureau of Statistics, 23
October 2017.
113 Farrell S. We’ve hit peak home furnishings, says Ikea
boss. The Guardian. 18 January 2016 [cited 11 June
2018]. Available from: https://www.theguardian.com/
business/2016/jan/18/weve-hit-peak-home-furnishingssays-ikea-boss-consumerism.
114 Pine B J, Gilmore J H. 1998. Welcome to the Experience
Economy. Harvard Business Review July-August edition.
115 Ferreira H, Teixeira A A. 2013. ‘Welcome to the
experience economy’: assessing the influence of
customer experience literature through bibliometric
analysis. Faculty of Economics, University of Porto.
Porto, Spain. Working Paper 481: 1-26.
116 IBA. The rise of craft beer: opportunities and challenges
for the malting industry [press release]. Independent
Brewer’s Association, 29 March 2018. Available from:
http://iba.org.au/rise-craft-beer/.

40

Digital Megatrends

117 ABS. 2006. Attendance at Selected Cultural Venues
and Events, Australia, 2005-06 (catalogue no. 4114.0).
Australian Bureau of Statistics: Canberra, Australia.
118 ABS. 4114.0 - Attendance at Selected Cultural Venues
and Events, Australia, 2013-14 (catalogue no. 4114.0).
Australian Bureau of Statistics: Canberra, Australia.
119 Greene P. Visits to Australia’s museums rise on the
back of a digital experience. The Conversation
[Internet]. October 23 2014. Available from: https://
theconversation.com/visits-to-australias-museums-riseon-the-back-of-a-digital-experience-32699.
120 State Library of Queensland. 2016. Australian public
libraries statistical report 2015-2016.
121 State Library of Queensland. 2012. Australian public
libraries statistical report 2011-2012.
122 Manyika J, Ramaswamy S, Khanna S, Sarrazin H, et al.
2015. Digital America: A tale of the haves and havemores. McKinsey Global Institute.
123 Roy Morgan. 2015. Nearly 1 in 10 young Aussie singles
use Tinder. Roy Morgan Research.
124 Marmer M, Hermann B L, Dogrultan E, Berman R. 2011.
Startup Genome Report Extra on Premature Scaling.
Genome Startup.
125 Levin S. Squeezed out: widely mocked startup Juicero is
shutting down. The Guardian. 1 September 2017 [cited
June 11 2018]. Available from: https://www.theguardian.
com/technology/2017/sep/01/juicero-silicon-valleyshutting-down.
126 SEC. Theranos, CEO Holmes, and Former President
Balwani Charged With Massive Fraud [press release].
US Securities and Exchange Commission, 14 March
2018. Available from: https://www.sec.gov/news/pressrelease/2018-41.
127 Cooper M. 2017. Marty Cooper, inventor of the
cellphone: The next step is implantables. Yahoo Finance.
June 21 2017 [cited 11 June 2018].
128 Voros J. 2003. A generic foresight process framework.
Foresight, 5, 10-21.
129 Hancock T, Bezold C. 1994. Possible futures, preferable
futures. Healthcare Forum Journal, 37, 23-39.

CITATION
Hajkowicz
CONTACT US
SA,
t 1300 363 400
Daw+61 3 9545 2176
soncsiroenquiries@csiro.au
D,
e
(2018)
w www.data61.csiro.au
Digital
WE DO THE EXTRAORDINARY EVERY DAY
Meg

FOR FURTHER INFORMATION

Stefan Hajkowicz
Senior Principal Scientist – Strategic Foresight
e stefan.hajkowicz@data61.csiro.au
w www.data61.csiro.au

We innovate for tomorrow and help
improve today – for our customers,
all Australians and the world.
WE IMAGINE.
WE COLLABORATE.
WE INNOVATE.

42

Digital Megatrends
B&M | 18-00281

