
EXECUTIVE  
SUMMARY
DIGITAL ENERGY 
FUTURES 
 
REVIEW OF INDUSTRY TRENDS, 
VISIONS AND SCENARIOS 
FOR THE HOME

2020
Dr. Kari Dahlgren 
Assoc. Professor Yolande Strengers 
Professor Sarah Pink 
Dr. Larissa Nicholls 
Dr. Jathan Sadowski

monash.edu/mada/emergingtechlab 
monash.edu/digital-energy-futures

MONASH 
EMERGING 
TECHNOLOGIES  
RESEARCH LAB



DIGITAL ENERGY FUTURES: 
REVIEW OF INDUSTRY TRENDS, VISIONS AND SCENARIOS FOR THE HOME 

JUNE 2020

Authors

Dr. Kari Dahlgren 

Assoc. Professor Yolande Strengers 

Professor Sarah Pink 

Dr. Larissa Nicholls 

Dr. Jathan Sadowski

 

Published by

Emerging Technologies  

Research Lab 

Monash University 

Caulfield campus 

900 Dandenong Road 

Caulfield East VIC 3145 
 
Connect with us

For the full report, visit 

Digital Energy Futures

Digital Energy Futures website  

Follow #digitalenergyfutures  

Twitter 

Facebook 

 

Acknowledgement to Country

We wish to acknowledge the people of the  

Kulin Nations, on whose land we work. We  

pay our respects to their Elders, past and present. 

Acknowledgements

We gratefully acknowledge our partner organisations 

for their time and contribution, with special thanks to: 

Lynne Gallagher – Energy Consumers Australia 

Catherine Gipp – AusNet Services 

Dr. Stephanie Judd – AusNet Services 

Kailin O’Neill – Ausgrid 

Dr. Robert Simpson – Ausgrid 

Craig Tupper – Ausgrid

The research was funded by the Australian 

Government through the Australian Research 

Council’s Linkage Projects funding Scheme  

(‘Digital Energy Futures’ project number 

LP180100203) in partnership with Monash 

University, Ausgrid, AusNet Services and  

Energy Consumers Australia. 

We would also like to thank the members of  

the Digital Energy Futures Advisory Committee  

for their advice and feedback:

Kellie Caught, Australian Council of Social Service 

(ACOSS); Andrew Davis, Jemena; Neil Horrocks, 

University of Queensland’s Redback Technologies 

Research Centre; Bronwen Jennings, Australian 

Energy Regulator (AER); Dean Lombard, Renew; 

David Markham, Australian Energy Council (AEC); 

Grant Stepa, Rheem; Alicia Webb, Australian Energy 

Market Operator (AEMO); Kate Wild, Australian 

Energy Market Commission (AEMC).

The views expressed herein are those of the authors 

and are not necessarily those of the Australian 

Government or Australian Research Council, project 

partners or members of the Advisory Committee.

https://www.monash.edu/emerging-tech-lab-new/research/energy-futures/digital-energy-futures
https://www.monash.edu/emerging-tech-lab-new/research/energy-futures/digital-energy-futures
https://twitter.com/emergingtechlab
https://www.facebook.com/emergingtechresearchlab


The Digital Energy Futures project aims 
to understand and forecast digital lifestyle 
trends and their impact on future Australian 
household electricity demand, including at 
peak times.
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This report presents the first stage of the 
research: a desk-based review of 64  
digital technology and energy industry 
reports speculating on the near (2025-30)  
and medium-far (2030-50) futures. 

The report is international in scope but 
focused on futures likely to affect Australian 
households’ electricity demand. The review 
investigated how digital technology  
futures and energy futures are currently  
envisioned across industry and policy 
reports and examined the relationship 
between these different future trends  
and predictions (Figure A). This report 
summarises these findings and presents 
new knowledge and critical insights on the 
limitations of these future visions.

The findings of the review were synthesised 
into six speculative future scenarios that 
placed dominant industry visions into the 
home in an accessible comic strip form. 
Through representing the dominant industry 
visions within the context of household life, 
these aggregated industry scenarios are 
designed to raise new questions relating to 
how future household everyday practices will 
intersect with digital and energy futures. The 
scenarios also serve as translation materials 
which will be used in ethnographic research 
with 72 participating households for the next 
stage of the project.

Figure A. Review process

Future ethnographic research will include: 

• Observation and digital documentation 
of home environments (technology and 
energy tours)

• Investigation of household expectations  
and anxieties about their futures, including 
the role of emerging technologies and 
energy concerns (in-home interviews) 

• Household responses and reactions  
to industry-envisioned futures (scenario 
interrogation).

Digital Energy Futures: Review of industry Trends, Visions and Scenarios for the home.
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Executive Summary

Everyday practice domains
The content analysis of the reports was organised around the expected impacts of digital 
technology on six domains of everyday practice, where the majority of electricity demand is 
produced, or where significant change is expected. 

Key claims made in the reports reviewed are identified below:

1. Heating, cooling and comfort
Smart home technologies, particularly smart 
appliances such as smart thermostats and hot 
water systems, will manage increased energy 
demand from heating and cooling to deliver 
savings for both consumers and the energy 
industry. 

“If households take advantage of the low-cost, 
low-emission electricity by switching from 
natural gas to low-carbon electricity, electrical 
space heating could be up to sixfold more 
energy efficient than gas heating for the same 
result.”  
 
CSIRO 2019b Australian National Outlook

2. Working and studying from home
New technologies, such as improved 
telecommunications, virtual reality (VR) and 
augmented reality (AR), will enable studying 
and working from home in more industries. 

“In 20 years, you might take your first meeting 
from home by slipping on a HoloLens or other 
device where you’ll meet and interact with 
your colleagues and clients around a virtual 
boardroom powered by mixed reality.”  
 
Microsoft 2018 The Future Computed

3. Caring from home
Smart home technologies will enable older 
people to be cared for within their homes.

“Out of necessity, robots—mechanical 
systems, artificial intelligence, and automated 
services—will act as productive, emotionally-
intelligent stand-ins for a younger generation 
that was simply too small in numbers.”  
 
Future Today Institute 2019 Tech Trends Report

4. Entertainment and convenience
Widespread adoption of smart home 
technologies is ‘just around the corner’ 
bringing improved efficiencies, convenience, 
and immersive household entertainment.

“No more traveling to a theater to watch a 
movie; instead, people will “travel” into the 
movie itself as participants.”  
 
Accenture 2019c Technology Vision

5. Driving and charging
The transportation sector will change 
substantially with the increasing uptake  
of electric and autonomous vehicles (AVs),  
but considerable uncertainty remains about 
the timescales and accompanying mobility 
systems. 

“Smart charging of electric vehicles can help 
to shape electricity load around solar and wind 
generation, supporting the efficient use of 
renewable energy.”  
 
Deloitte 2018a Energy Accelerated

6. Energy management
Better data and automation will enable more 
efficient management of energy, reduce peak 
demand by load shifting, and reduce energy 
costs for consumers through price incentives 
and other demand management initiatives. 

“As technology becomes cheaper, smarter 
and more prevalent, customers will take a lead 
role in shaping Australia’s electricity future.”  
 
ENA 2017 Energy Networks Transformation Roadmap
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Aggregated industry scenarios
The findings of the review were synthesised through the development of a set of future scenarios, 
in which the research team aggregated industry predictions across the six everyday practice 
domains. The scenarios are playful ‘comic strip’ representations which depict the consequences 
for everyday practices if these industry visions of future technologies were integrated into our  
future lives. 

Each scenario brings together the analysis in 
two novel ways, by:

1. Drawing together dominant energy and 
digital technology narratives, which are  
rarely considered together.

2. Applying the findings from this review to the 
everyday practice domains.

The comic strip scenarios do not 
represent the research team’s  
own future visions

They have been extrapolated from the review 
and then applied to the everyday practice 
domains that the Digital Energy Futures project 
focuses on.

As the reports analysed for this review were 
written prior to the coronavirus pandemic, 
the impacts and emerging trends of this 
international event were not anticipated or 
discussed. 

Nonetheless, the analysis provides a 
set of dominant technology and energy 
speculations currently informing directions 
for near and medium-far futures in Australian 
and other advanced Western economies, 
including in response to recent events such 
as the coronavirus pandemic and  
the 2019-2020 Australian bushfires.



Scenario 1. 
Staying cool and comfortable 

in extreme weather 
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The Staying cool and comfortable in extreme weather scenario 
focuses on the macrotrend of more extreme weather resulting from 
climate change, leading to disruptions to electricity infrastructure 
services and home life. In the Australian context, these framings are 
specifically related to the anticipation of more frequent heatwaves, 
extreme heat days and bushfires. In integrating the visions and trends 
from the reports we reviewed into this scenario, the research team 
identified the possibility for emerging home technologies such as 
air purifiers (or new routines with existing technologies such as air 
conditioners) to become increasingly commonplace. 

Technology reports reviewed anticipate that people will spend more 
time in their homes as they adopt more smart home technology, 
which the research team has integrated with the potential for extreme 
weather outdoors. Energy sector reports reviewed also identified 
that electricity grid failures resulting from extreme weather could 
encourage more localised generation and storage. This comic strip 
scenario depicts the implications of these possible changes for 
people as they perform everyday life practices in the future.  



Scenario 1. Cool and comfortable in extreme weather

 
Australia will experience increasing days  
of extreme weather due to climate change.

 
Extreme weather may cause electricity grid 
failures, encouraging more people to rely  
on their batteries.

 
Air purification technology will keep the 
indoor air clean to breathe in poor outdoor 
conditions.

 
The increasing number of extreme weather 
days will increase usage of air conditioning.  
Air purification will be integrated into AC units.

 
More people will work and study from home  
to avoid commuting in extreme weather.

 
Poor air quality will encourage exercise  
in the home.

 
Automatic smart lights will create the ideal 
atmosphere in the home.

 
Home delivery services will enable you  
to stay in the comfort of your home.



Part 6 Aggregated Industry Scenarios

Scenario 2.
Stay at home life
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The Stay at home life scenario focuses on industry predictions that 
technological advances in telecommunication, VR, AR, and digital 
voice assistants will increase working and studying from home and 
make online shopping and delivery a seamless experience. 

Everyday entertainment and leisure practices are also expected 
to increasingly take place in the home as they integrate with these 
emerging technologies.



Scenario 2. Stay at home life

 
Working, studying, and recreation can  
all now take place in the home.

 
E-sports and gaming are growing in 
popularity and reputation. Weekend sport 
might not require leaving the house.

 
Telecommuting will be enhanced through 
the use of virtual reality, enabling many more 
professions to work remotely.

 
Studying from home will be more common  
as universities go online.

 
Energy management systems will 
optimise water heaters and pool pumps to 
automatically run when energy is cheapest.

 
Shopping will no longer require trips to the 
store. Augmented reality will allow you to see 
exactly how an object will fit into your home 
and orders can be placed through digital 
voice assistants.

 
Groceries and purchases will be delivered 
to the home, with smart locks that allow 
deliveries in.

 
Virtual reality will allow you to travel and have 
immersive experiences, all without leaving 
home.



Scenario 3.
Ageing at home

8 

The Ageing at home scenario takes as its starting point the key 
macro trend that Australia’s population is ageing and that more 
people will desire to stay in their homes as they age. The reports 
reviewed expect that technology will help enable caring for the 
ageing population and predict that many emerging technologies 
will be integrated into the homes of older people to address health 
needs, ensure safety and provide companionship. 

The comic strip depicts how these technologies might be used and 
experienced by older people within everyday practices if they were 
made available and accessible to them. 



Scenario 3. Ageing at home

 
Wearable technology will monitor vital signs 
and alert health authorities if problems are 
detected.

 
Digital voice assistants will remind people  
to take their medication.

 
Visits to the doctor can take place virtually 
from the home.

 
If it is necessary to travel, self-driving cars  
will allow the elderly to get around safely.

 
Sensors and smart appliances will 
communicate with each other to ensure  
safety.

 
Robotic carers will perform many household 
and nursing duties.

 
Companion robots such as robotic pets  
will provide comfort.

 
Wearable technology and sensors  
will be able to call for outside help  
when it is needed.



Scenario 4.
The smart and easy life
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The Smart and easy life scenario takes as its starting point the 
prediction represented in the reports that homes will become 
increasingly “smart” and that this will be enabled by advances in 
Artificial Intelligence (AI) and Internet of Things (IoT). In this scenario, 
more household activities and decisions are expected to become 
automated, and advances in technology are expected to enable 
immersive forms of entertainment. 

The comic strip depicts how these future devices might become part 
of individual and family-based everyday practices in the home.



Scenario 4. The smart and easy life

 
A digital voice assistant will start your day  
and help you plan for it.

 
Technolgies like a smart mirror may help you 
pick out your optimal outfit for the day.

 
Smart sensors and wearable technologies  
will monitor your health.

 
Cameras will be installed in many locations in 
the house, so that children can be monitored 
from afar.

 
Smart appliances, like a smart fridge, may 
suggest recipes based on the contents of 
your fridge and your health data.

 
An energy monitor in a central location  
of your home will allow you to monitor your 
energy usage in real time, and allow you  
to automate appliances to run when energy  
is cheapest.

 
Facial scanning technologies in smart locks 
will know whether to let people into the 
house. Or in the case of unwanted visitors,  
to alert police.

 
You will no longer ‘watch’ a movie, but be 
transported into the movie, taking part in the 
adventure.



Scenario 5.

The active smart charging 
commuter
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The Active smart charging commuter scenario is based on 
the prediction that electric vehicle (EV) ownership will increase 
significantly, internationally and in Australia. It is expected that this  
will lead to increased electricity demand for EV battery charging. 

Energy sector reports reviewed emphasise that the increase in 
EVs has two possible implications: they could be a burden on the 
energy system if their charging is not efficiently managed; or if their 
battery storage is integrated into the electricity system through 
vehicle to grid connections and charging is managed and smart, 
they will create an opportunity for efficient home and mobility energy 
management. 

The comic strip depicts how energy related to electric car use might 
be used and managed across a series of physically present and 
remote everyday practices, at home, at work and in transit. 



Scenario 5. The active smart charging commuter

 
In the morning, your electric vehicle will have 
sufficient charge for you to commute to work.

 
When you arrive at work you will plug your 
car into a charger that will be powered by 
the solar energy that is plentiful during the 
afternoon.

 
You can control many household appliances 
remotely from your smart phone.

 
During the day, your house is powered by 
solar energy and either stores excess energy 
in your home battery or exports it to the grid 
when the feed-in tarriff is highest.

 
Many of your chores, such as the laundry, 
can be done when energy is coming from 
your solar panels, or when the feed-in tariff is 
lowest.

 
When you leave work, your car is fully 
charged.

 
After arriving home, you still have power in 
your car battery which you can plug into  
your house or export to the grid if there  
is a good price incentive.

 
Your evening activities are powered by your 
car battery. Because many of your chores have 
already been done, there is enough power 
leftover for you to commute to work the next 
morning.



Scenario 6.

The set and forget prosumer
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The Set and forget prosumer scenario is based on the prediction 
that the rise of the sharing economy, increased consumer concern 
with sustainability, and the availability of automated technologies will 
lead to the increased uptake of distributed energy resources (DER), 
peer-to-peer trading systems, and automated energy management. 

Household energy use is predicted to be optimised by the availability 
of real-time data as well as advances in AI and automated  
decision-making (ADM) to balance energy availability with household 
demand, creating cost savings for both consumers and the energy 
sector. 

The comic strip depicts how these technological and energy futures 
possibilities might have implications for how people experience their 
home environments and use automated systems in the near future.



 
Peer-to-peer energy trading systems in 
‘micro-grids’ will enable neighbours to 
connect to each other’s energy generation 
and storage including batteries in electric 
cars.

 
An automated system enabled by blockchain 
technology will ensure everyone pays their  
fair share.

 
Smart thermostats will automatically heat or 
cool a room when solar energy is available to 
optimise the temperature, even preparing for 
your arrival home.

 
Algorithms will enable optimal temperatures 
based on the availability of solar energy.

 
Solar hot water ststems will automatically 
heat water when solar energy is available  
and store the water for later use. Technology 
will set an optimal temperature and shower 
time to ensure enough warm water.

 
Some appliances, such as the smart washing 
machine, will be automated to run when solar 
energy is available.

 
An energy monitor will enable you to see how 
much energy you are using and adjust your 
automated settings.

 
Any energy you produce but do not use, can 
be sold to your neighbours or to the grid.

Scenario 6. The set and forget prosumer



Energy industry visions of 
technology and people
The analysis identified the following dominant 
claims made about people and how they are 
expected to relate to technology and respond 
to future technological change in the energy 
industry.

• Emerging energy technologies will respond to 
and alter consumers’ expanding expectations 
of the energy system.

• Opportunities for consumers to access and 
participate in the energy market by using  
new energy technologies will give rise to  
the engaged consumer and prosumer.

• Consumers want more autonomy and 
control, but need automation in order to 
manage energy optimally. 

• Building consumer trust will enable 
environmentally and economically efficient 
digital energy futures.

• Consumer demand for sustainable energy  
is strong but unpredictable.

Key macro trends 
Fourteen emerging macro trends were 
represented in the reports reviewed as likely to 
impact on digital energy futures.

Large-scale technology 
developments

1. Artificial intelligence (AI) will extensively 
change the way we live.

2. The Internet of Things (IoT) will expand 
as more devices in our daily lives become 
connected.

3. Fifth-generation technology (5G) will speed 
up communication between technologies, 
enabling the growth of AI and IoT.

4. Blockchain technologies will automate trust 
and enable transactions without an intermediary

Environmental/energy

5. Decarbonisation of the energy sector  
is an imperative.

6. Two-way energy markets and increasing 
DER will accelerate decarbonisation.

7. Climate change will increase extreme 
weather events in Australia.

Demographic

8. As Australia’s population ages, technology  
will enable more older Australians to live at 
home.

9. Ongoing immigration will fuel population 
growth and cultural diversity. 

10. Home ownership will decrease, and urban 
areas will become more densely populated

Economic 

11. AI will enable the automation of many  
jobs and increase unemployment.

 12. More people will work in the gig economy.

13. Sharing will replace ownership in some 
sectors.

14. Flexible work arrangements will alter when 
and where people work.

16Digital Energy Futures: Review of industry Trends, Visions and Scenarios for the home.
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Evaluation and implications of industry predictions
The findings and scenarios identified by this 
review depict a baseline of industry future 
visions in 2020.  

The predicted and anticipated futures they 
represent are technologically driven and many, 
particularly technology sector reports, focus 
on the potential future market for emerging 
technologies or offer consulting expertise to 
other industries regarding the disruptive  
potential of emerging technologies. 

These reports tend to draw on futurists, market 
expertise, and customer surveys. 

Reports with a more substantial research 
component, such as those by research 
agencies, primarily use quantitative forecasting 
models. These draw on historical trend data 
and system-level data and thus are limited by 
their inability to capture unpredicted events  
or to quantify the complexity of everyday 
practices.  

Due to this, the reports reviewed are limited in the following ways:  

• People are understood primarily as individual 
consumers of energy or technology. This 
means the contextual, contingent and 
unpredictable elements of their lives  
are not accounted for. 

• The futures they depict exclude and ignore 
socio-economic and cultural diversity, 
particularly low socio-economic  
and linguistically diverse households.

• They maintain and promote conservative 
visions of the future because they largely 
assume the continuation of current trends, 
such as the improvement or greater uptake 
of already existing technologies. 

• The impact of large-scale disruptions is not 
considered. In 2020 the experience of the 
coronavirus pandemic and bushfire crisis 
demonstrates how these large-scale events 
disrupt and potentially accelerate industry 
anticipated futures, and the need to plan  
for uncertainty and flexibility.   

• Claims about the effects of macro trends 
like AI, 5G, and blockchain do not account 
for the uncertainty and failure inherent to 
developing and implementing technologies. 

These limitations are reflected in the industry 
aggregated scenarios developed from this 
review. While the scenarios bring together 
novel combinations of energy and digital 
technology futures, applied to the everyday 
practice domains in the home, they only 
include technology that is to some degree 
already existing, or reflect macro trends that 
are already present-day concerns.

Therefore, while the scenarios reflect possible 
near futures (2025-2030), as well as some 
conservative elements of medium-far futures 
(2030-2050), they should primarily be 
considered the dominant visions of the energy 
or technology sector in the present.  

The next stage of the Digital Energy 
Futures research project will use these 
industry scenarios to critically disrupt 
and re-imagine possible digital energy 
futures through ethnographic research 
with 72 Australian households across 
Ausgrid and AusNet Services electricity 
distribution networks.
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