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Foreword
We are on our way to a net zero future, but there is much still to do. There
is also much coming down the slipway, in the form of innovative products
and services which will dramatically affect how we live our everyday lives.
Artificial intelligence, smart homes and appliances will be able to react to our
needs and help us in our increasingly busy lives. This revolution is happening
in the energy sector and will benefit the climate and us as consumers.
There will be more renewable energy, from wind and solar, widespread use
of electric cars and less reliance on oil, gas and coal for energy generation.
However, one of the biggest challenges to helping us reduce our CO2
emissions will be how you and I manage our energy consumption in our
homes.
A modernised, flexible energy system will help us better control our energy
use and a smart meter will be instrumental in that. Smart meters will give
us the information to know when are the best times to buy, use, store and
sell back our energy. When you add automation, tariff innovation and the
inevitable greater consumer engagement with energy this will lead to, it’s clear
that the future for us energy consumers is an exciting one.
New products and services working together will make it easier for us to
change our energy behaviours and become more efficient, in turn doing our
bit to decarbonise Britain and play our part in saving the world, by addressing
climate change. A smart meter in each home in Great Britain is part of the
solution that will make this exciting future possible.
This report shows what can lie ahead for people across Great Britain. We are
grateful for the hard work of the Foresight Factory team in carrying out the
research. It is an important contribution to the discussion on the exciting
revolution around smart meters and what they will enable for the energy
consumer of the future.

Dan Brooke
Chief Executive, Smart Energy GB
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Executive Summary
Many of the most seismic shifts and exciting innovations in the energy
industry will arrive over the next two decades with advances in data,
decarbonisation and decentralisation. Sitting alongside wider global shifts in
mobility, AI and healthcare, this will lead the way consumers interact with the
world to entirely new places. Algorithms that predict the needs and desires
of consumers will sit beside entirely electric vehicles, and renewable energy
will be joined with decentralised networks to provide cheap and efficient
power. The next two decades will have many challenges – climate change,
inequality and geopolitical tensions will continue at pace – but a wide variety
of revolutionary new technological and social changes are fast emerging to
change lives for the better. A centrepiece of this whirlwind of innovation is the
smart meter, and the use of smart meters in households across Great Britain
is a lynchpin for the green, sustainable and, above all, resilient future for
citizens nationwide.
To construct this report we analysed Foresight Factory’s wealth of consumer
trend intelligence through the lens of their energy consumption, and
interviewed an esteemed panel of experts with varied views of the future,
the energy industry, the smart home and vulnerable consumers. Our aim
was to get a rounded view of the future – not just one that displayed how
the wealthiest lives would change. From this we created 5 future consumer
profiles to examine how lives would look in 2035 for nationally representative
citizens. In this report we explore how the smart meter is an integral
component in enabling the changes to sustainability, technology and energy
management these profiles describe, giving individuals new tools to improve
their financial position, their health, and to live more optimised lives.
Much of the technology that powers this future is emerging today – but this
requires refinement and the right price points. Green energy behaviours –
such as using energy more efficiently, using green energy or using energy in
tandem with the needs of the grid – can only be reliably measured with the
smart meter. The decentralisation of energy and peer-to-peer networks are
also only possible through a smart metered system. The creation of brand new
hyper-secure smart energy networks will also enable innovative new ways of
working with vulnerable people, including providing proactive state support,
determining potential health problems before they arise and much more.
But while the smart meter will enable these broad and varied innovations in
the future, it isn’t just the future where it will have an impact. By adopting
smart meters in the present, consumers across the country can not only
help drive this future vision, but also save time and money now – all while
becoming more green, sustainable and efficient. The smart meter is key to
unlocking the potential for the future, today.
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Barry and Lynn
Barry and Lynn Wilson live in a semi-detached house in an Edinburgh
suburb, a well-off family with two children. Both Barry and Lynn work
from home in a private office, and travel into the city once a week via an
autonomous taxi, though sometimes they prefer to use their own car.
The Wilson family’s electric vehicle (EV) stores energy, with their home’s
artificial intelligence (AI) assistant drawing energy from the grid when it is
most efficient, by analysing energy tariff data from the family’s smart meter,
ensuring that they pay the lowest prices for energy. This sort of charging and
storage is ubiquitous across the country now.
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As Lynn walks downstairs in the morning, sensors around the house detect
her presence and adjust the heating system in each room to match her
personal preferences. Barry and Lynn each like the heating to be a specific
way – Lynn likes the floors to be heated for instance, but Barry is always too
hot. When they’re both in the same room, the heating system adjusts to an
agreed compromised setting. At every point their smart meter is contacted
by and connected to their home’s AI system which runs an energy efficiency
analysis to ensure that the heating being used is within the limits of preset parameters. For a family home full of technology like the Wilson’s, it’s
important that they don’t overuse energy to play their part in responsible
energy use across the grid, helping to avoid supply issues. There are even
bonus schemes in place from their energy provider for not using energy
during peak times, but that’s not always possible in a busy household.
Lynn’s breakfast is waiting for her in the kitchen – after analysing her
nutritional needs her AI has suggested a mixture of healthy and indulgent
choices, including homegrown ruby tomatoes from the indoor hydroponic
garden, and the bread and vegan cheese she likes to have as a treat in the
morning. The hydroponic garden relies on a smart meter enabled setting that
very particularly controls heat and energy use to provide the best possible
environment for the herbs and plants: without it, the flavour of the vegetables
would suffer, and they would grow more haphazardly.
Lynn’s AI lets her know that while she was sleeping, it analysed the home’s
energy usage data and detected inefficiencies in the kitchen. The AI assistant
directs her security drone to do a physical investigation. The drone detects
that the refrigerator is using too much energy because it has a resistor fault.
It sends a notification for a repair-robot to come over while the family is out:
the security drone will keep an eye on it and make sure nothing exceptional
happens.
Lynn loves new technology. She happily allows her AI to share her smart
meter data with brands like Amazon who often suggest new pieces of smart
home kit, or combinations of products that will make their home work even
more efficiently. She even volunteered her data to a local design school who
are innovating with low carbon technology.
Barry works as a cryptocurrency trader. After the launch of the Sustainability
Stock Exchange, companies have been under pressure from shareholders and
investors to offset past emissions, and Barry’s company uses a range of carbon
offsetting schemes to reduce its historical impact, particularly from the early
days when there wasn’t as much public awareness around the environmental
impact of data centres. The company also provides all their employees with
green perks so that employees reduce their carbon footprint, which the
company reports on to investors. Part of the green perks package includes
home refits, so Barry and Lynn have the latest solar panels and home hydro
generators installed. Barry’s company collects the family’s smart meter data to
accurately offset their own historical emissions contribution. There is a work
leaderboard for energy efficiency and Barry is leading for the first time; if he
wins this month’s challenge he will receive a small amount of shares in the
company.
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The Smart Home
The home has experienced a radical transformation over
the last decade. The number of GB consumers using
smart appliances doubled between 2015 and 2018, and by
2025, we forecast this will double again, to more than 1 in
4. Among wealthier individuals such as Barry and Lynn,
we project this will grow to half of all consumers1 by
20252. The smart home has been a promise for years. By
2021, it has arrived. By 2035, it will be ubiquitous.
While this extraordinary evolution of the smart home is
predominantly technology-led, adoption is accelerated
when consumer needs and motivations are met, and
technological solutions offering consumers greater
levels of control, security and convenience over their
home lives will drive the most significant growth in
this space. Direct control over home heating, lighting,
entertainment and communication is now possible via
a smartphone – and this is evolving quickly. Consumers
weary of spending time interfacing directly with devices
are now able to hand over responsibility to algorithms
and smart assistants, which increasingly are able to
detect the optimal conditions for an individual and react
accordingly – with clear consent and permission from the
user. The smart home will rely on a vast array of sensors
to detect individual indicators – such as personal body
temperature – and an ever-learning AI that adjusts the
internal state of the home to best match these. New build
homes will likely have these sensors already installed:

“There will be cheaper sensors built into many
products, so you won’t have to go out of your
way to install them. They will be built into
things you already have: so smart locks, smart
doors. You won’t know that a key ever existed
– if you were born in 2030 you’ll be like ‘What
is that?’”
Josh Cooper
Another significant change will be how we interact
with the technology in our homes. Already, 1 in 3 GB
consumers had access to a smart home assistant in 2020,
which we project will grow to over 40% in 20253. Smart
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1 Those with hhld income above £75,000+ per year.
2 Foresight Factory, 2019
3 Foresight Factory, 2020

home assistants are predominantly voice activated,
ushering in an era of technological interaction that will be
casual and seamless:

“People will choose to use the methods of
tomorrow and just speak their instructions.
Other people will prefer to use gestures.”
Ray Hammond
By 2035, devices and machines that are currently
prototypes will be in their third or fourth generation,
and we can expect many of life’s mundane tasks to be
automated. Robots will be much more efficient than
humans in many areas, freeing up people to enjoy more
leisure time, or to do more rewarding work:

“I’m talking about butlers at the sink, just
one arm beside the sink which automatically
moves plates and washes them and puts
them in the dishwasher. Or it may be robots
in the bedroom that pick up clothes or iron
clothes, or do whatever. But by 2030 it will be
commonplace and by 2040 ubiquitous.”
Ray Hammond
An extension of the smart home will be electric vehicles
(EVs), and a number of futuristic propositions have
appeared on the horizon already today.
Ample is a modular battery-swapping station,
enabling electric vehicle owners to swap a depleted
battery out for a charged one quickly, avoiding long
charging times. This points to a future of a portable
single energy account that will require smart energy
measurement combining usage at home and on
the go, including the amount of charge an electric
vehicle is using. Smart cars could communicate with
smart metering systems within re-charging stations,
and as you travel across the country you would be
billed to a single account.

Aptera is a solar powered car due to go to market
in late 2021 – costing £25,000, it contains 34 sq ft
of solar cells, and a day in the sun gives it a range
of roughly 40 miles. It can also be plugged in to a
charger: 15 minutes gives it a 150 mile range, far
longer than mainstream EVs. One could imagine a
future where the solar energy captured by the Aptera
vehicle could also be used to power Barry and Lynn’s
home when plugged into the system.
Powering the smart home will be
significantly different than it is
today: automated mechanisms
will pull power from the grid at
the optimal time, taking advantage
of time of use tariffs, and EVs will
function as additional batteries to
store and lease this power back into
the home when energy prices are
highest. Using smart meter data to
manage energy costs ensures high
consuming households like Barry
and Lynn’s never have to pay more
than they need to in order to live fully
optimised, tech-enhanced lives.
The smart home of the future
will grant consumers myriad
opportunities for control,
convenience and efficiency in both
everyday and exciting ways. The
smart meter will be the simple,
secure and reliable device that allows
this to happen:

Many of the technologies that Barry and Lynn use in
the above profile are energy intensive, for example
hydroponic vegetables that require very specific
amounts of heat, light and water. The smart meter
is the lynchpin of the energy measurement system,
providing the necessary data that enables all devices
in the home to know how much energy is being used –
and with that information decide how to optimise their
processes. Consumers will also be able to leverage load
control measures to ensure the grid is able to offer a
smooth supply of energy in the face of rising demand,
and smart homes may have to ensure their system can
operate within set parameters of
energy consumption, crucial for
communities as a whole to stay
powered and connected. This will
be a decision that consumers are able
to make in order to support their
communities and ensure resilience to
potential problems.

The smart meter is
the lynchpin of the
energy measurement
system, providing the
necessary data that
enables all devices in
the home to know how
much energy is being
used – and with that
information decide
how to optimise
their processes.

“I think the smart home will wear the trousers,
and the smart meters will provide the data that
will inform those devices.”

Smart meter data also enables
predictive maintenance of home
appliances so potential issues are
identified early, before you run into
problems. As the smart home is able
to understand the digital signature
of different appliances, using energy
consumption data patterns can
enable systems to detect minute
variations, and predict ahead of time
when they’re going to fail. Getting
caught out by a broken boiler (or a
malfunctioning robot!) will be a thing
of the past. By 2035, consumers like
Barry and Lynn will have complete, automated control
over their home.

Josh Cooper
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Ayanda and Tau
Ayanda and Tau Borotho live in Cottam, a few miles outside of Preston.
They are a couple in their seventies who have retired to the countryside.
While cities across Britain have adapted well to increasingly unpredictable
weather patterns by installing standby generators, high-tech batteries,
and sophisticated load management, the Borothos have chosen to live
in a community where the local authority has worked towards energy
independence via renewable sources.
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The local authority offers grants for residents to become entirely energy selfsufficient by upgrading and installing new solar panels, biomass convertors,
and battery storage units on their properties. This has enabled the Borothos to
generate their own electricity to satisfy all of their household needs, but they
have to buy or trade energy for their greenhouse and other needs. They are
even able to generate small amounts of surplus energy through their exercise
bikes, which they frequently use to stay fit.
The couple have also used the grant-funded renewable energy installations
for their greenhouse, where they grow a range of exotic fruits and vegetables
which aren’t native to the UK. These plants require a delicately controlled
climate and careful monitoring of water and electricity usage. The Borothos
use an AI-powered botanic measurement system to create the most optimal
climate for their fruits and vegetables, which automatically communicates key
information to their smart meter at regular intervals.
The Borothos love spending time in their garden, and with rising
temperatures in the past decade they have taken to time-shifting in the
summer months. It’s not uncommon to see them in the garden late into
the evenings, enjoying the cooler weather. As an added bonus, night-time
gardening allows the Borothos to benefit from cheaper energy costs by taking
advantage of the wide range of sophisticated time of use tariffs available from
suppliers, which they keep track of via their smart meter in-home display.
Notably, the Borothos have also started participating in a community-wide
energy trading scheme, where locals can exchange stored energy with each
other via intermediary professional brokerages which assist people in getting
the best peer-to-peer rates. Whenever they have generated a surplus of
energy, a message pops up on their in-home display system to notify them
of the extra amount that has been produced. They can then choose to alert
potential buyers in their neighbourhood and are able to set a market-rate cost
per kWh.
The Borothos care deeply about sustainability and when utility companies
started offering carbon legacy services in the late 2020s whereby customers
can offset personal historic emissions, they were immediately keen to join.
They opted to earmark a portion of their pension savings in the form of
monthly contributions to reforestation and nature conservation programmes
in order to become carbon neutral over their lifetimes. As they now produce
more energy than they consume, the impact of their historic emissions is
reduced even further. The carbon legacy service tracks their smart meter
data to automatically apply their net positive contribution to their remaining
carbon legacy.
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Sustainable Living
In 2021, climate change is a growing global emergency
that requires immediate action: in 2035 it will be a
manifested reality. Severe temperatures will be much
more common – British summers will last longer, with
heatwaves of over 40°C. Other extreme weather events
could breach British shores, with flooding a more
commonly debilitating problem for communities in Great
Britain. In response, today sustainability has begun
to be embedded in almost every
industry, and energy is rapidly being
examined.

build like-minded communities with sustainable living
embedded into their fabric, and those seeking to reduce
their environmental impact will find new ways to live,
such as the Borothos.
In 2035 we will see communities devoted to providing
sustainable solutions to climate change, formed through
peer-to-peer organisation and increasing autonomy. A
significant driver of these types of reorganisation is the ability to connect
easily with like-minded individuals
to encourage new ways of thinking.
Grassroots communities looking to
live more sustainably will have many
more tools at their disposal than
are currently available, for example
self-contained microgrids that can
be used to generate energy in small,
remote communities outside of the
main grid’s reach. The maintenance
and use of local power grids will
enable individuals to rest assured
that their energy is sustainable.
Opportunities for peer-to-peer
energy sales are also to be found
in the localised grids of the future.
Some energy startups are already offering consumers
the possibility of purchasing energy from generators –
commercially as well as individually owned – of their
choice.

Use of local grids,
individual energy
generation and peerto-peer energy selling
will require an energy
management system
with the smart meter
as an integral
measurement device.

Decentralisation and decarbonisation
are two parallel concepts that are
emerging to be crucial to energy
consumers. Decentralisation
describes a move towards
smaller, more local energy grids;
decarbonisation a move towards
reducing reliance on fossil fuels. In
the next 20 years, with the arrival
of blockchain based organisations,
decentralised power grids, and
peer-to-peer organisations, power
and authority over energy will be
spread more widely. Decarbonisation
requires both new technology, such as improved
solar panels or hydrogen power, and crucially also a
reconsideration of individual behaviours.

Older consumers in particular prioritise environmental
concerns over other commercial movements: half of Baby
Boomers say they are personally concerned about what
they can do to help the environment, 1 in 3 are willing to
spend more on ethical products, and the vast majority
believe companies should be penalised for failing to
care for the environment4. Consumers are increasingly
aware that their actions can have a significant effect on
the future, and are trying to moderate their impact. But
while a majority of consumers are concerned about the
environment, and we expect awareness of mainstream
environmental issues to grow, still today there are as
many completely disengaged consumers as there are
eco-warriors. If this polarisation continues, the ecoengaged in future may seek to strike out on their own and
12
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Use of local grids, individual energy generation, and
peer-to-peer energy selling will require an energy
management system with the smart meter as an integral
measurement device, and the success of a local grid will
rely on the accuracy of the data provided. In order to
realise the decentralised dream, every home in a local
grid will require a smart meter that will supply invaluable
information about the necessities of each house. Load
balancing and optimisation of the network will require
data generated from the smart meter, ensuring that
surges or outages are avoided or dealt with efficiently and
that these communities can successfully thrive without
relying on national grids.

Currently, solar panels are expensive for many – but
the mean cost per kW installed has dropped 25% in just
6 years.5 If prices continue dropping at this rate, they
could be at least another 25% lower than current prices
by 2035. Solar and wind costs are already approaching
prices that are cheaper than natural gas – and new
research is showing that price estimates for renewables
are even lower than previously thought.6 Price has a very
significant effect on consumer choice:

“There could be a black swan, or a pretty big
event, where somebody comes up with the
solar panel that truly delivers efficiency and
at a price point that is really attractive and
that would be a massive game changer. Then I
think you would see it on every roof, you would
see it everywhere, and that would just really
push us down a particular direction.”
Josh Cooper
The storage of this power will present some issues, but
infrastructure is already being developed to prepare for
this new situation:

“But the key element is that when these giant
new windfarms are being constructed…
producing a ton of energy – we can keep it and
we don’t deliver it for another three weeks or a
month. That is possible today, but not easily. I
know that the National Grid at the moment is
of course building battery farms like mad.”
Ray Hammond

New ways of managing energy in this solar dominated
environment are already being explored.
SunPower launched an app in February 2021 to
give consumers better control over their energy
generation and consumption. The app also
tracks how much grid-supplied energy users are
consuming, and the current state of their home
system’s battery charge. Battery storage allows
consumers to avoid times when the sun isn’t as
strong or the wind isn’t blowing to still preserve
their renewable energy use.

In 2020 Centrica partnered with Sonnen to
install a network of 100 domestic batteries, creating
the UK’s most advanced Virtual Power Plant. The
network of decentralised home energy storage is
aggregated in the cloud, enabling Dynamic Firm
Frequency Response – storing energy when the grid
is overloaded and providing energy at times of peak
demand. Customers with home solar panels can
store their excess electricity and sell it to the grid
when demand is high, reducing bills and making the
energy system more sustainable.
As households move towards energy self-sufficiency and
becoming power positive, we may even see an industry
emerge of intermediary companies collecting and
analysing smart meter data on our behalf. Supporting
individual households with energy generation, storage
and selling will push consumers ever closer to achieving
and even exceeding their own sustainability goals, while
collectively addressing the climate emergency.

5 From 2014 to 2020. Source: https://www.gov.uk/government/statistics/solar-pv-cost-data
6 https://www.carbonbrief.org/wind-and-solar-are-30-50-cheaper-than-thought-admits-uk-government

13

Vivian
Vivian is an eighty-year-old woman residing in a co-living community
in Cornwall that is designed to optimise the physical health and mental
wellbeing of its elderly occupants. The building comes equipped with the
latest energy monitoring capabilities, sophisticated health technology, and
an artificial intelligence care system. Aside from technology, community
residents also receive individually tailored health programmes including yoga
classes, diet and nutrition plans, and 1 on 1 time with wellness coaches and
sleep experts.
Vivian specifically chose to spend her retirement years here in order to
connect with equally health-focused peers, and because of the reputation
of this co-living community’s top-notch health technology. She has always
maintained an active lifestyle: she loves playing sports and she is a firm
14

believer in the power of meditation and mindfulness. On top of that, residents
maintain more or less complete independence within their own living
quarters.
The in-built Care AI system monitors a range of environmental factors such as
air quality, individual factors such as behavioural patterns by accessing smart
meter data, as well as periodically measuring personal health indicators. The
system integrates with humanoid robotic assistants that also help to combat
loneliness by interacting with residents and analysing their mental wellbeing.
Vivian enjoys having the robots roaming around the corridors as they can
provide additional companionship at times.
Vivian has asked the Care AI system to monitor her energy usage patterns and
gently nudge her to ask whether she is feeling okay if it senses any changes.
Based on this analysis the system is able to recommend specific actions to
boost her overall wellbeing. Vivian’s smart toilet also feeds information
directly back to this system, which can then suggest nutrients and vitamins
for her. She has on occasion ordered a delicious CBD, turmeric and ginger
root smoothie shot from the co-living community’s front desk to boost her
immunity when feeling a little under the weather.
A few months ago, she was asked by her Care AI system whether she felt
alright, as it had noticed by analysing her smart meter data that her energy
use was spiking during the night. Vivian recently had windows installed that
emit artificial sunlight, which help with sleep and circadian rhythms during
the darker winter months. It turns out she had them programmed incorrectly
and they were disrupting her sleep instead! She had a robotic assistant
examine her vital signs and after a quick evaluation, everything appeared to
be in order. To be thorough, the Care AI system suggested they pass on all the
data, including her energy use analysis, to her GP. Vivian granted the robotic
assistant permission to share her personal information securely.
Vivian wears a smart bracelet with embedded technology which can detect
when she’s cold or hot, and communicates with the heating system to
maintain a steady temperature for her. As Vivian is in good health, she
sometimes feels having the heating on is a waste of energy, and she has always
been careful to avoid excess throughout her life. However, her Care AI system
proactively advised her not to override the automatic temperature setting, as
this would ensure she is always using the correct amount of heating her body
needs to stay healthy.
Each resident is free to choose their own energy supplier for their private
apartment. Vivian’s supplier provides an energy concierge service which
analyses her smart meter data and explains her energy bills to her. It also
clarifies how her energy data is being analysed and by which systems, so that
she can continually ensure she has consented to how it is being used. The
co-living community is often introducing new systems which request access to
residents’ personal data and Vivian likes to make sure she remains in control
of her energy and health data.
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Optimised Lives
For consumers such as Vivian, data and technology will
be leveraged to dramatically improve their quality of life.
Today, health tracking apps and wearable devices offer
users advice to improve wellbeing. These will significantly
improve in functionality, tracking many more aspects
of our mental and physical health invisibly and
automatically, and using this data to proactively make
decisions on how to improve our lives. Smart bracelets
such as Vivian’s may even gradually be replaced with
embedded chips to measure internal, as well as external,
bodily indicators of health. With clear consent from all
parties, datasets will be connected with each other –
from wearables, implants, and from our home – and
behavioural data surmised from our energy consumption
will add an additional, vital lens through which to assess
and greatly improve wellbeing, particularly for older or
vulnerable consumers.
In the years ahead, a much greater focus will be placed
on preventative vs. curative health. This will increasingly
be managed and supported by these data sets and
technology that can, for example, pre-emptively suggest
dietary changes to avoid future problems, or identify
changes in behavioural patterns early in case these are
indicators of any bigger health issues. For individuals
with health problems, systems can be established that
monitor and react to specific problems or changes
– predictive networks that detect either immediate
problems or more long term ones will be able to
recommend changes to an individual’s lifestyle, or call for
assistance in case of emergency.

The smart metering system
will give vital clues to smart
assistants and other AI systems
that can use this information to
detect changes to behavioural
patterns and alert a carer that
something is wrong.
16
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“I think that health and public health, and
environmental monitoring around health will
go up enormously. So people will be concerned
about the quality of the air and circulation of
the air, and is it safe from a health perspective.
They will be potentially trying to improve
environments to not just monitor but actively
illuminate health hazards.”
Josh Cooper
AI improvements over the next 20 years will also
completely change the way we interact with technology,
where natural language communication and speech
recognition will allow people to much more fluidly
communicate with AI systems, which aside from offering
practical support, can also provide companionship.
These systems will also continually learn the best way to
communicate with an individual to ensure any of their
advice is applied.
New modes of living will also serve to support the health
of older consumers. Modern and prototyped shared living
facilities have a variety of different concepts that make
sweeping improvements to the lives of residents, enabling
individual preference, support and socialisation options.
Those aged 75+ are more likely to say that they are
sociable and enjoy being around people7 .
The Older Women’s Co-Housing Group
is a community driven older person’s housing
association that seeks to alleviate many of the
problems with vulnerable people living alone or
in impersonal care homes. Co-living spaces like
these have the potential to be built with advanced
health technology such as the systems we describe
Vivian interacting with. These types of concepts will
drive independence and control for older and more
vulnerable consumers looking to optimise the ways
they live.

Embr Labs is also working to alleviate age-related
stresses. The company’s Wave Bracelet claims to
be the first wearable device that makes temperature
personal. The bracelet either cools or warms
the wearer’s thermal senses through a scientific
phenomenon known as the Peltier Effect. Cooling or
heating sensations are delivered through waveforms,
which can be tailored for moments of discomfort,
stress or when trying to sleep.
The smart metering system will be integral in assessing
how much energy is being used at a given time – giving
vital clues to smart assistants and other AI systems that
can use this information to detect behavioural patterns
and changes, of course with the knowledge and consent
of the individual in question. Similarly, if a smart meter
measures spikes in energy at unusual times – or a lack of
energy use at times when an occupant would ordinarily be
using energy – a smart assistant reading that information
would be able to alert a carer or relevant person that
something is wrong. The use of the smart metering
network to detect dementia for example could save lives
and help protect the most vulnerable people in society.
We could also be seeing Vivian’s Care AI working with the
council to provide a “smart health tariff” – similar to heat
as a service, this system would support individuals with
specific health requirements that need to be met by their
energy and heating.

8 Foresight Factory, 2020

Data security will be critical: the vast majority of
consumers agree that they would like more control over
the personal information they give companies and the
way in which it is stored – a concern that ranks highly
amongst older consumers. However the benefit of sharing
data with health professionals increasingly outweighs
concern. In 2016, 30% of those aged 75+ said they had
concerns about the data they share with healthcare
professionals, by 2020 this had almost halved8. In
future – the use of the smart metering network provides
significant security benefits to the transmission of data
that other networks may lack – the security systems
have been put into place with GCHQ and the Data
Communications Company who are responsible for the
national smart meter network.

“The potential for re-use of the smart metering
system in its entirety, to deliver government
priorities and new applications is huge. It’s a
super secure network that’s already been paid
for by us all – re-using it to help accelerate
decarbonisation and deliver public benefit
would be a great result for consumers, and
society more broadly.”
Matt James
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Emmanuel and Raaf
Friends Emmanuel and Raaf have lived together since they left sixth form
college and moved to London for work. While they have thought about home
ownership, this feels like a very distant possibility in the city and so they
have sought out other options. Various government-led rent for life schemes
have been developed to provide a viable alternative, and property developers
have been given incentives to build low cost, low carbon housing aimed at
“generation choose-to-rent”. The friends rent a flat in a newly built “green”
development, called Thrive Collective. The development was 3D printed with
low carbon living embedded into every aspect, from smart technology to the
building materials. There is also an electric bus that runs regularly past the
building, delivering residents to the tube. The rent is competitive and energy
costs are designed to be low, meaning they can budget better and start saving
for retirement.
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Both Emmanuel and Raaf track their energy consumption and green habits at
home and on the go, using wearable devices that analyse their behaviour and
their smart meter data, and give an accurate estimation of their individual
consumption. This feeds into their Green Rewards profile, a universally
recognised points system which unlocks various lifestyle benefits. At home it
is all about tracking energy efficiency, while out of home, they collect Green
Points on factors such as taking public transport and whether they shop with
green companies.
Emmanuel has been awarded a Green Warrior status, which he proudly
displays on his social and dating profiles. He’s given these platforms access to
his Green Rewards data, which his smart meter contributes to as well and he
gets perks such as premium dating membership in return, which helps him
to connect more easily and date other like-minded green warriors. Because
of Emmanuel’s green status, they also received an early invitation to view the
Thrive Collective apartments where they now live and they put their name
down for an apartment right away.
Other brands who want to nudge consumers towards green actions are also
involved in the Green Rewards programme with offers and discounts available
in exchange for Green Points. A few of Emmanuel’s favourite brands have
merged their own loyalty programmes with the scheme, incentivising him
further. Some of his older family members still obsessively collect airmiles
instead of Green Points, but Emmanuel only goes on holiday places where he
can take a train anyway, as trains contribute far less to emissions than planes
do.
The Thrive Collective has an inbuilt energy storage system for each
apartment. Each unit is given a recommended monthly energy allowance, and
if you use less you have the opportunity to sell that excess energy to the local
neighbourhood. Their smart meter data keeps them up to date with how much
they’re likely to be able to sell each month. Emmanuel has developed his own
Greenpop store to promote his energy supply. Naturally, the Thrive Collective
only uses green energy, so Emmanuel’s energy is appealing for peer-to-peer
shoppers.
Raaf is a keen gamer, which can be energy intensive. At home, he has set
up alerts to notify him of how much energy his smart meter detects he has
used while gaming, and how his gaming data also translates into data centre
emissions. Raaf is part of a green gamers group who game collectively to build
a futuristic virtual world in which the climate crisis has been solved. Some of
these ideas have been adopted by innovators and translated into real life.
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Adaptability
Generation Alpha, Gen Z and millennials will exercise
extraordinary adaptability in the next two decades:
needing to be savvier and more flexible than generations
previous. Many of those who have reach adulthood by
2035 will experience a world markedly different to the
generation before: climate change, economic adjustments
and widespread changes in how
we live and work will be pervasive.
These individuals, as well as many
older consumers, will find themselves
needing to deftly adapt to changing
conditions. For example, home
ownership has grown increasingly
difficult for younger consumers,
with many resigned to only owning
a home very late in life. Instead, this
generation will pivot to new ways
of living and make new models of
renting and forms of shared living
work for them, without sacrificing
what they value.

Data will be significant driver of these new behaviours,
unlocking opportunities for status and reward, but will
represent an inherent tension: 3 in 5 teens aged 12-19
would like more control over the personal information
they share online10, but half of Gen Z would be happy
to give permission to a company to use their personal
data so that they can provide special
offers/discounts11. The secure
use of data will enable younger
generations to thrive in this new
world, creating new incentives for
good behaviours, enabling better
tracking and recommendations, and
allowing for increasingly powerful
personalisation.

The role of smart
meters in this future
will be integral for the
success of the
collective residences,
and will open up
entirely new avenues
for consumers who
otherwise may
struggle to save
money or pursue
different options.

Other changes will impact this
generation in the years ahead.
Online worlds will become more
important, with status symbols being
communicated through achievements
such as green credentials. Identity
will be increasingly relative, with
different personas necessary in different contexts. The
concept of physical ownership will change, moving
away from object possession and towards access and
subscription models (almost 1 in 5 Millennials used a
car sharing app in 2019, compared to less than 10%
of the total GB population9). Climate change and the
unpredictability of the future will encourage new systems
and ways of operating that can adjust with the times:
another pandemic, a tornado or an economic downturn
are simply facts of life that cannot be avoided, but this
generation must flourish by combining exponentially
improving technology with progressive attitudes.
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9 Foresight Factory, 2019
10 Foresight Factory, 2020
11 Foresight Factory, 2020

Gamification and behavioural
adjustment is rapidly becoming a
method for encouraging different
behaviours across industries –
from exercise regimes to insurance
premiums to energy consumption.
While these methods are relatively
crude today, we will see enormous
progress over the next two decades.
In the next 20 years we will see this
happening in the energy space:

“There is probably a way
in which you can gamify it… some suppliers
have done it in terms of seeing how much your
neighbours are paying for energy and you
could join them on a lower tariff. Maybe you
could do that within communities, around who
can save the most energy collectively, rather
than individually.”
Neil Chudley

As digital behaviours grow in importance and necessity,
and as data becomes the key to making this future
happen, we will increasingly see new forms of data
security become necessary:

“Governments will have to provide some
fundamental data infrastructure for
citizens, whether that be some sort of
digital identification and digital veracity
of identification. I know that it’s tough for
governments to earn the trust of their citizens
to do things like that, but in a way that’s
fundamentally what a government does…
if someone abuses your data or commits
identity theft, or these types of things, then the
government is there to stick up for you and
also safeguard that.”
Josh Cooper
Joulebug is an energy saving gamification app:
though it is still nascent the concept shows that
there can be significant traction in the future.
Points, rewards and competition is currently very
local – the rewards and scores from the app remain
on the app. Over the next few decades, we project
these expanding significantly, linking rewards
and achievements to social media, gaming and
lifestyle platforms and services. The rewards from
these platforms will not disqualify individuals
from certain services, but instead will feed into
the changing world of online status signalling via
‘virtuous’ behaviour: we predict the achievements
and demonstration of hard work found on apps such
as these will be paraded on social media. The direct
rewards, which may include opportunities to engage
with new features or services early as in the above
profile, will also contribute to both the popularity of
challenge apps and the flexibility of consumers.

Both of these concepts relate to systems seen in
Emmanuel’s and Raaf’s worlds that rely on smart meterderived data. The gamification of energy consumption is
absorbed into wider tracking of green behaviours across
all aspects of consumer lives to show off and highlight
personal virtues, with smart meter data, alongside myriad
other personal data streams, feeding directly into these
reward systems. While we don’t necessarily project
individuals engaging directly with their smart meters in
this future, the use of the smart meter to inform other
devices will be critical.
Peer-to-peer energy selling will also rely on smart meter
data – enabling individuals such as Emmanuel access to
new routes of income and control. Energy data tracked in
his apartment, for example, allows him to sell his surplus
energy, providing independence and a consistent safety
net. These new ways of living and working offer a greener,
more adaptable future, and the availability and visibility
of relevant information enables a personal freedom
unobtainable otherwise. The role of smart meters in this
future will be integral for the success of the collective
residences examined above: for example, financial
reductions due to better energy efficiency will rely on
these devices. These savings not only create powerful
incentives for consumers to maintain green habits
and behaviours, but open up entirely new avenues for
consumers who otherwise may struggle to save money or
pursue different options. The next two decades will have a
variety of different challenges, but resilience, adaptability
and drive from younger generations must push flexible
new forms of living further than ever before.

CoCharger demonstrates new services and
opportunities in the context of peer-to-peer sharing:
it is a service that allows consumers with at-home
EV chargers to share them with others. Users can
share or find a charger via an app, and owners can
manage booking times and set their price. Collective
living environments will greatly encourage the use
of such services, facilitating broader rental and less
ownership.
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Martha and Mary
Martha and Mary Jones live in a compact flat in Caerphilly with their three
children. The family rents their flat, which commands a very significant
proportion of their income. As with almost all rented accommodation across
the country, their landlord receives tax benefits from the green actions and
behaviours of their tenants and the Jones’ landlord gives them a discount on
rent payments as long as they stay within a certain range of energy and water
use. Though Mary is not that conscious of how much energy they are using,
Martha makes sure that the family stays within the acceptable range.
The Jones are experiencing the fourth week of a brutal heatwave that has
swept across the UK with temperatures reaching as high as 43C. The family
has a portable air conditioning unit – a much more common sight over the
last decade – but they avoid using it because of how much energy it consumes.
The family are part of the Energy Savers programme by The Social Charity,
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a not-for-profit scheme to help lower income families safely reduce their
energy consumption through empathetic advice, and at times financial relief.
With Martha’s consent, it uses smart meter data to help her set firm monthly
budgets for energy use, and to predict how to evenly spread their energy
use across the month. The Energy Savers programme, pulling data from the
Jones’ smart meter, identifies the lack of use of their air conditioner and
signals this to the local council, whose AI investigator quickly determines that
the family is using less energy because of costs. It also sees that they have not
applied for available “hot weather payments”, a government scheme which
was introduced in recent years to support increased energy use during warmer
months. The Energy Savers programme walks Martha through how to submit
the application for hot weather payments on her phone; by analysing her
vocal response their AI could identify that she was feeling overwhelmed by the
paperwork, so they offered 1-to-1 support with the process. The hot weather
payments are applied and Martha gets a notification that there is increased
energy available, and feels assured that the use of their air conditioner is now
well within their budget.
Martha’s phone is a recent model she received from Google in exchange for
volunteering to take part in their smart meter data research programme; by
analysing energy use data across the country alongside other macro factors,
Google have built a predictive early warning system to help national and
local grids prepare for and manage surges in energy use, and avoid any
energy shortages. The new phone has also unlocked new income generating
opportunities for her, like peer-to-peer energy sales.
Though the family is extremely careful about their personal energy
consumption, for the last couple of years Martha has been making some
extra cash in the energy gig economy. This uses peer-to-peer platforms which
enable users to top up their energy supply from other local households when
prices from their regular suppliers are high. She first signed up with Bolt, who
expanded their peer-to-peer services into the energy sector first, and provided
her with a battery storage unit which stores energy in their home to sell back
to the grid. Martha is notified of changes in time of use tariffs on her phone
so she can choose to draw energy from the grid when it’s cheapest, and sell
it back during peak times on the energy system. She only pays off a portion
of the cost of the battery when she makes a profit, which over time will allow
her to own the battery outright. She has since also signed up with GrabPower
and depending on who has the better rates, she stores and then sells energy
through both platforms, maximising her income. GrabPower also boosts her
profile to her neighbours in exchange for more frequent access to her smart
meter data, so her energy is prioritised at peak times over other sellers.
The Energy Savings programme also has Martha’s permission to use their smart
meter data to help the Jones automatically switch between utility companies
in order to find the best deals in what feels like an overly complicated
marketplace. Their current supplier has a service specifically designed for
lower income families, focusing on basic energy needs, which has also saved
them some additional cash. The Energy Savings programme automatically
invests whatever money can be saved into a robo-advised investment account,
which has been growing steadily. The savings account projects that her
and Mary will have a healthy sum of money in the account to support them
in retirement. The Jones family is in a financially precarious position, but
through these energy saving schemes they can put together a safety net.
23

The Future Smart Energy Consumer

Building Resilience
We look to a future where vulnerable consumers will
have a variety of tools within the energy industry at their
disposal to ensure resilience in the face of continued
challenges: smart meters, powerful peer-to-peer driven
mechanisms, green tech and data exchanges imagined
but not yet seen today will contribute to an energy
system which works to solve problems of the future,
rather than being a source of stress. The smart enabled
future will ensure that those traditionally left behind by
technological progress will not only be able to participate
in this new world, but prosper.
The emergent and extant problems of the future could
place significant extra burdens on vulnerable individuals:
Only 1 in 4 Gen X feel confident they will receive state
support when they reach retirement age. While we still
expect some degree of state support for individuals in
the future, this will be one of many different sources
required – charitable organisations, private companies,
local government schemes and regulatory agencies will all
work to provide services that help vulnerable individuals
and allow them to build resilience in order to move into a
state of more secure living.
Financial hardship is a key factor for a significant number
of British individuals: 2.1 million households are behind
on their energy bills according to Citizens Advice,
600,000 more than at the start of the pandemic12. Lowincome individuals worldwide are suffering most from
the climate crisis, economic downturns, and the threat
of automation and job losses. Over the past few decades,
as well as the next two, a number of different ways to
protect oneself against these threats are emerging, but it
is critical that these are accessible to the most vulnerable
in society.

“So on one side is the income that you have
to acquire these flexibility assets, and then
the other side is your ability to be flexible.
Obviously if you have low income you are less
able to buy the asset and therefore potentially
less able to be flexible.”
Rajni Nair
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Budgeting and savings apps enable individuals to
make very small changes to their lives in order to save
significant amounts of additional money: this can
be via using the smart meter, for example, to make
conscientious energy choices, via using health apps
to have cheaper insurance premiums, or apps such as
Moneybox which round up purchases and deposit the
difference into a savings account. While each instance of
saving is relatively small, the build up can be extremely
powerful for consumers, creating the ability to build
a safety net of savings to rely on. New democratised
investment apps, for example Robinhood or Nutmeg
also enable individuals to grow savings, which has
the potential to radically improve financial security.
Local government organisations will also be critical.
In Mary and Martha’s world, we reference some future
government schemes that could be integral in supporting
vulnerable, low income individuals, and these schemes
will help provide further forms of security. Another facet
of the future landscape, and especially the future energy
landscape, is inclusivity by design:

“From our perspective, at Citizens Advice we
want the future energy system to be inclusive
by design. Some of the work that we’ve done
identifies a number of accessibility barriers
for people. For example, living in the private
rented sector could affect the autonomy you
have over which assets you can install and
not being digitally confident or even being
digitally excluded could mean you're unable
to download or use the app that works with
that product to continuously update your
preferences. It’s important to have alternative
routes to engage.”
Rajni Nair
A key feature of the future energy landscape will be
how smart meters will enable time pressed consumers
to access new savings and mechanisms of support
automatically. The time consuming, technical chore of

12 Citizens Advice, December 2020. https://www.citizensadvice.org.uk/about-us/about-us1/media/press-releases/covid-drives-over-half-a-million-people-into-the-red-on-energy-bills/

monitoring energy consumption now not only will be
automatic, but the metering system has creative and
broad applications to help consumers from all across the
spectrum of Great Britain. For consumers like Martha
and Mary, these new savings, applications to government
support schemes (such as hot weather payments)
and more are brand new opportunities for vulnerable
customers in the smart enabled future that have never
existed before.

“I think people have just got so much to deal
with, on a daily basis, in terms of just getting
by… that [monitoring energy use] is just not
top of their agenda… because it’s never been
easy enough to do it.”
Trisha McAuley
Part of this new world will rely on
trust – trusting energy suppliers, for
instance, with your data. This data
can be used to make judgements
about the needs and concerns of
different vulnerable individuals and
households – for example, whether
help is needed for a family that isn’t
using their heating in winter:

WeSolar is a community solar power company
that aims to offer affordable, sustainable energy.
Community solar differs from rooftop power
generation, as customers lease panels from a
nearby solar farm rather than paying for them to be
installed at their home. These panels send energy
back into the grid, which powers customers’ homes.
Customers then receive credits on their energy bills,
making them more affordable. In parallel, a service
such as SOLbazar connects off-grid communities
to facilitate sharing – making the energy more
affordable. For those in fuel poverty, energy
represents a significant outgoing expense: simply
put if it can be made less expensive, that frees up
additional resources for other necessities.
The various future schemes, plans
and propositions described in this
report, for example the “energy gig
economy” peer-to-peer systems as
used by Martha, as well as the usage
of the battery storage system, rely
on the smart meter. Data supplied
from the meter also gives an
indication where households might
be struggling with energy bills, and
potentially creating dangerous habits
such as switching off critical heating
or cooling systems in order to save
money. Because of the enhanced
security of the network, individuals
can rest assured that only those
who they have authorised to look
at their data will have access to it,
enabling, for example, local government bodies to apply
for individuals to experience different types of benefits. In
some cases, a reduction in energy use facilitated by better
consumption data would lead to cost savings, which
landlords can reinvest in properties to help reduce energy
costs further. Taking these examples combined, the use
of smart meters to optimise energy consumption in these
ways will be a key step towards eliminating fuel poverty
for consumers like Martha and Mary across the country.

The smart enabled
future will ensure that
those traditionally
left behind by
technological
progress will not only
be able to participate
in this new world,
but prosper.

If consumers were up for
it, suppliers can obviously
monitor their consumption,
they can look at how they’re
using the energy and they can
look at whether they could be
using it better. And they could actually – I don’t
know how you would do it in terms of sharing
the data – but they could probably recognise
someone who might be at risk of fuel poverty,
just by looking at consumption data, and if
they could pass them on to an advice agency to
get help then that would be good.”
Trisha McAuley
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