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Foreword

Integrated security, intelligent lighting, smart heating controls 
and voice recognition – just some of the features we are told 
could be commonplace in our homes by the end of the decade.

Many have imagined the possibilities of the smart homes of the 
future but how this technology will find its way into our homes 
is still unknown.

Energy has a central role to play. Not only is it essential to 
power our smart technologies, but it will also be a platform in 
itself for connected products and services that could reduce 
our demand and transform consumer engagement. 

Smart Energy GB, the national voice of the smart meter 
rollout, Behaviour Change, which tackles major social and 
environmental issues by developing ideas to help people do 
the right thing, and Forum for the Future, which works with 
businesses and government to tackle sustainability issues, 
came together to explore this potential.

This paper builds on a recent workshop discussion we held, 
bringing together expertise from the energy sector with those 
at the forefront of developing innovative smart products and 
services. 

We hope this paper provides inspiration for the innovators and 
developers who could transform the homes we live in for the 
better. 

David Hall 
Behaviour Change

Giles Bristow 
Forum for the Future

Sacha Deshmukh 
Smart Energy GB 
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1. The story so far

Over the last decade, digital 
technology has transformed the way 
we communicate, shop, get around 
and work. We’re on the cusp of a 
similar transformation in the way 
we use energy and run our homes. 
Smart technologies already enable us 
to control our heating remotely and 
keep our homes safe and secure, but 
this is only scratching the surface of 
the potential.

Britain is undergoing a huge 
transformation in how we buy and 
use energy. By 2020, 26 million 
homes in Great Britain will be 
fitted with smart meters, a digital 
infrastructure which will pave the way 
for innovative products and services 
that use data about energy use. 

It is estimated that the smart homes 
market will be worth $58 billion by 
2020 and central to this will be the 
huge opportunity to enable people 
to take greater control of their 
home energy use and realise energy 
efficiency savings. How the market 
will develop over the coming years is 
unclear but exciting, and there are a 
number of unanswered questions and 
unexplored possibilities.

Smart Energy GB, Forum for the 
Future, Ashden and Behaviour 
Change came together to host a 
workshop on what the future of the 
smart homes market could look like, 
and what this will mean for how we 
all buy and use energy. 

This paper builds upon insights from 
discussions at the event, as well as 
further research to explore some of 
these possibilities. 

Thank you to everyone who came 
along and contributed to the event.
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About Smart Energy GB 
Smart Energy GB is the voice of the 
smart meter rollout. It’s their task 
to help everyone in Great Britain 
understand smart meters, the 
national rollout and how to use their 
new meters to get gas and electricity 
under control. 
 
About Behaviour Change 
Behaviour Change tackle major social 
and environmental challenges by 
developing ideas that help people 
do the right thing. The not-for-
profit social enterprise works with 
businesses, charities, government and 
foundations to expand understanding 
of what really changes behaviour. 

About Forum for the Future  
Forum for the Future works globally 
with business, government and 
other organisations to solve complex 
sustainability challenges. Focused 
on system change, the independent 
not-for-profit organisation creates 
powerful coalitions to resolve 
complex problems.
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A transformation in the way we all 
buy and use gas and electricity is 
underway.

Everyone in Great Britain is being 
offered a smart meter by their energy 
supplier at no additional cost. 

The new meters will enable 
accurate energy bills by sending 
meter readings wirelessly through 
a dedicated network, and mean 
that households can monitor their 
spending on energy in near real time 
and in pounds and pence.

The prepayment experience will also 
be transformed. Cheaper tariffs, new 
ways to top up and easier, faster 
switching will be introduced through 
smart meters. It will be possible to 
seamlessly switch between payment 
methods with no need to get a new 
meter installed. 

Market transformations require 
two things - engaged consumers 
and technology which provides 
the opportunity for innovation. The 
national smart meter upgrade offers 
both of these in the context of the 
connected home market.

Consumers have been in the dark 
Imagine calling up your mobile phone 
provider to tell them how many texts 
you have sent this month, or getting 
an estimated shopping bill at the 
supermarket. 

Although we would never accept a 
service like this in any other aspect of 
our lives, the equivalent service in the 
energy market is standard – in part 
due to analogue technology. 

Every year the Energy Ombudsman 
receives many thousands of 
complaints, with a great number of 
these relating to billing. Between 
April and December 2015, 83 per 
cent of complaints were related to 
billing.1

Energy consumers are also 
traditionally ‘sticky’, tending not to 
switch or shop around in the energy 
market, sometimes not even being 
aware that they can do so. 

Efforts to encourage switching, 
and an influx of new suppliers into 
the energy market have made an 
impact – with the number of people 
switching in the first half of 2016 
up by 30 per cent.2 However, in its 
investigation into the energy market 
earlier this year, the Competition 
and Markets Authority found that 
over one third of people 
said they had 
never even 
considered 
switching 
supplier.3

2. The freeing of data and the national 
smart meter rollout 

1 Ombudsman Services, Energy Sector Report, April – December 2015, available at  
https://www.ombudsman-services.org/downloads/AR2015_Energy_FINAL.pdf  
2 Ofgem, (5th September 2016,) Energy customer switches rise by 30 per cent, as millions of customers change supplier in the 
first half of the year, available at https://www.ofgem.gov.uk/publications-and-updates/energy-customer-switches-rise-30-mil-
lions-customers-change-supplier-first-half-year  
3 Competition and Markets Authority (2016) Energy Market Investigation, Summary of Provisional Decision on Remedies, 
available at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/506949/Energy_PDR_Summa-
ry_March_2016.pdf 
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Those on prepayment meters face an 
even more inconvenient service 
For those managing their energy 
through a prepayment meter, the 
situation is even more difficult. 

Many households switch to 
prepayment meters as a way of 
controlling their costs – despite 
knowing that the tariffs are more 
expensive.

Households must top up at the local 
shop and physically accessing the 
meter to load the credit can be hard. 

Many households are known to 
manage their energy costs through 
‘self disconnection’, whereby credit 
on the meter runs out and the 
meter is not topped-up again. With 
analogue meters, and no real time 
data, it is difficult to target support 
for those who frequently do this.  

Smart meters are transforming the 
consumer relationship with energy
There is a light at the end of the 
tunnel. Smart meters are already 
transforming the experience of 
buying energy. Experiences of those 
who have smart meters today is also 
showing that people are changing 
their behaviour and saving energy.  

Smart energy outlook, publsihed 
by Smart Energy GB, is a biannual 
barometer of over 10,000 people into 
attitudes towards energy and smart 
meters is consistently finding high 
levels of engagement and satisfaction 
with smart meters.

Almost eight in ten people with smart 
meters would recommend them. 

This increases amongst those on 
low incomes with almost nine in ten  
saying they would recommend them. 

Smart meter customers have a better 
understanding of their energy bills 
and are far more likely to say they 
feel they have the information they 
need to choose the right energy 
supplier or tariff. 

Eight in ten people with smart 
meters have started adopting energy 
saving behaviours and of those who 
have had a smart meter for over 
seven months, one third of people 
said they had looked at purchasing 
more energy efficient appliances. 

Already, at this early stage of the 
smart meter revolution, a picture 
is emerging of the transformative 
effect smart meters are having on 
consumers. 

The smart home infrastructure 
Smart meters are also putting 
in place an important piece of 
infrastructure which smart home 
technologies can build upon. 

Combined with other measures set 
to come into force in the coming 
years, such as 24 hour switching, the 
conditions are right for smart energy 
homes to become 
a reality in the 
near future. 
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Figure 1: The smart metering system
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How will smart energy systems 
improve the efficiency of our homes 
and appliances? 
Household appliances account for 40 
per cent of the average household’s 
energy consumption, with heating 
and hot water accounting for the 
rest.4 The efficiency of our appliances 
is therefore a big area of potential 
energy saving.

From the better labelling of the 
energy efficiency of appliances, to 
campaigns encouraging us to wash 
our clothes at a lower temperatures, 
there have been a number of 
campaigns and initiatives around the 
efficient use of household appliances. 

Smart meters are opening up a new 
way to drive efficiency, with smart 
devices which could automatically 
use energy when it’s cheapest, when 
there is excess in the grid, or when 
there is renewable energy available.  

David Hall from Behaviour Change 
described this as a potential game 
changer in energy efficiency with 
several benefits including control and 
convenience, the lowering or shifting 
of household demand, and the 
creation of a more connected energy 
system. 
 
In practice, this could mean 
households being encouraged to use 
high energy appliances at different 
times via dynamic time-of-use tariffs. 
Early indications suggest that these 
are of interest to consumers. Research 
from Smart Energy GB and University 
College London found that one third 
of people would be interested in 
taking up one of these tariffs.5

New tariffs have already been 
introduced in Britain. In Cornwall, a 
trial is ongoing where local residents 
are offered cheaper energy when the 
sun is shining and local solar panels 
are generating more energy. 

Internationally these tariffs are also 
popular. In Texas, where there is an 
abundance of wind power at night, 
the network operator introduced a 
new free energy at night tariff. This 
has been taken up by over 250,000 
households who are saving around 
$40-$50 a month on their energy 
bills as result of changing their 
behaviour.

3. What could the impact of 
smart energy data be? 

What if… smart energy data 
could help those struggling to 

pay their bills?

Understanding who needs more support 
with today’s analogue technology can be 

a challenge. For example, it’s hard to know 
when prepayment consumers are  

self-disconnecting. 

In a smart world, it will be possible to 
know and to intervene if appropriate. For 

example, making sure that households 
are getting the support they are 

entitled to, which can help them to 
heat their homes. 

4 Global Action Plan, Watts in the home: The role efficient appliances can play in reducing our energy needs use 
5 UCL and Smart Energy GB (2015) Is it time? Consumers and time of use tariffs available on https://www.smartenergyGB.org/
en/~/media/SmartEnergy/essential-documents/press-resources/Documents/UCL-research-into-time-of-use-tariffs.ashx
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Will automation be at the heart of 
the connected home? 
More dynamic pricing could have 
a positive impact on demand but 
would also mean consumers having 
to make more active decisions about 
when to use energy – which may be 
a barrier to engagement. Automation 
could therefore be an answer, and a 
number of participants agreed that 
this could play an important role in 
the connected home. 

If our homes can make decisions on 
our behalf, based on our preferences 
– be that price or our personal 
routines – this could make it easier 
for households to make savings and 
to also manage our energy demand 
as a nation.   
 
For example, to manage the energy 
demands placed on the grid by 
electric vehicles, we may want these 
to charge smartly and draw power 
to recharge batteries when demand 
is lower.  

Andy Perry from Tempus Energy, an 
energy company that worked with 
their consumers to support them 
to use energy flexibly, told us that 
automation would be essential to 
create change.  

Small changes replicated across 
many households could have a 
big impact on the overall levels of 
demand in the system. This view 
was shared by David Hill from Open 
Energi, who highlighted that linking 
all of our appliances together and 
making small changes, could lead to 
big changes to the levels of overall 
demand in the system.

Several participants also raised 
an important question about how 
service providers can convince 
consumers to let them use their 
energy use data to make decisions on 
their behalf. 

 

Val Mitchell from Loughborough 
University explained that many of 
the decisions householders make are 
around making the home ‘feel right’ 
and that people will seek to create 
this in their home. 

If automation is able to solve this, and 
providers are able to build consumer 
confidence and trust in automation, 
this could be a powerful innovation. 

What will this mean for how we 
power our homes? 
Chris Wright from Moixa, a leading 
provider of energy storage solutions, 
thinks that the future of energy 
production could be smaller scale, 
and that consumers could have more 
choice about where their energy 
comes from in the future.  

What if… you could know 
how much changing your 

behaviour would save? 

Today, energy saving advice is based on 
estimates and assumptions. 

Services could be developed which take 
your energy usage data and give you tailored 

advice on how to save energy and money. 

A service like this could also accurately 
tell households how much they could 
save by investing in energy efficiency 

measures like solid wall insulation 
or installing draught proofing. 
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Internationally, communities and 
local authorities are exploring how 
this could work. In Groningen, a 
mid sized town in the Netherlands, 
a trial is currently underway where 
households can choose where the 
energy to power their home comes 
from at a given time of day. This 
could be from the solar panels they 
have on their roof, or from the house 
across the street.

Smart meters offer potential for 
microgrids like this to become a 
reality across Great Britain. New 
sources of renewable, local power, 
combined with automation in our 
appliances could be a feature of the 
smart homes and communities of the 
future. 

Can smart energy data support 
innovation in our cities? 
In Britain, local authorities and 
communities have been playing 
an increasingly important role in 
generating their own energy and 
running schemes to help people take 
control of their energy. Bristol is one 
of the cities which is ahead in this 
area. Simon Roberts from the Centre 
for Sustainable Energy articulated 
some of the huge potential for better 
energy data from households at city 
level. 

“Much of what currently happens 
in cities is small scale. We need 
to capture the potential of the 
data released by smart energy 
for the benefit of the people and 
organisations in a city.” 

Earlier this year, Bristol’s Smart 
Energy City Collaboration produced 
a roadmap for Bristol to become a 
smart energy city. This looked at a 
range of areas, such as how Bristol 
could curb energy demand and also 
support the most vulnerable.  

Similar levels of ambition are 
shared in cities across Britain. The 
digitisation of our energy system is 
providing a new opportunity for this 
to become a reality.  

Bringing it all together?   
Although the main application of 
smart energy data would appear to 
sit with energy products and services,  
there could be wider application 
and potential to integrate with other 
connected home products. 

Addi Heeson, from Centrica 
Connected Home, told us that one of 
the current challenges was that most 
products currently only do one thing 
and that this risks innovation taking 
place in siloes. 

What if... you never had to compare 
energy deals again? 

Automated switching services could take 
your energy use data, and search the 

market on your behalf to find the best tariff. 
Consumers could be auto switched onto the 
best deal for them constantly, never having 

to trawl through switching sites again. 
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There are a number of applications 
for smart energy data which relate 
to energy specifically. But if smart 
energy data can be broken out of the 
‘energy silo’ this could open up even 
more possibilities. 

Andy Hobsbawn from ‘Evrything’, a 
smart products platform, predicts 
that in the future everything will be 
connected. He suggested that today, 
it was more like an ‘Intranet of things’ 
rather than an ‘Internet of Things’. 

“The Internet of Things means 
in future everything that can be 
connected will be. Currently it’s more 
like the ‘intranet of things’ but what 
happens when we release that data 
flow? Imagine googling your lost 
shoes...”

Innovative ideas can come from 
anywhere and from anyone. Services 
may also start to combine energy 
data with other data to create 
even more personal and bespoke 
products. 

A number of new services have 
already transformed our everyday 
lives, making them more convenient 
and saving us money. Take the 
accomodation market for example, 
where services like Airbnb have 
used innovative business models 
to transform services, and where 
would many of us be without access 
to online, Google Maps, or similar 
platforms on our smartphones?  

What if… rather than discharging 
someone from hospital to a cold home,  

your local healthcare provider could 
ensure it was warm and comfortable?

Cold related health conditions could be better 
avoided by knowing more about the conditions 

in patients’ homes. Combined with other data on 
temperature, smart meters could be important 

tools in ensuring people are heating their homes. 

Remote top-up will also be possible by having 
smart meters – which could make it easier for 

carers and agencies to ensure those they 
care for have enough money to keep 

warm. 

What if... we could all use electric 
vehicles that charge smartly?

If we all started to run electric vehicles 
tomorrow, this would put a huge, 

unmanageable strain on our energy system. 

To avoid huge investment in grid capacity, a 
flexible energy system would mean these 
could charge smartly, only drawing energy 
from the grid when there is spare capacity. 
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New services which have been 
successful have brought together 
convenience, a user friendly 
experience and are also trusted by 
their users. 

These common trends are likely to 
extend into any new services in smart 
homes. 

The future holds a number of exciting 
possibilities and a whole host of 
innovative solutions will be made 
possible with smart meters. 

A mix of products and services 
Smart meters are providing the 
platform for this smart future to 
become a reality by engaging 
consumers with their energy and 
providing the infrastructure for the 
new system. There are many options 
and opportunities which arise from 
this, so the likelihood is that the 
future will be a mix of products and 
services rather than one or the other. 

New players could emerge 
It’s not yet clear who the big market 
players in this area will be. Energy 
suppliers are already dipping into the 
technology space by providing smart 
home technology such as smart 
heating controls – but it is still very 
much an open playing field. 

This is a great opportunity for 
established industries to look for new 
areas of growth – but also for startups 
to gain ground in this new area. 

4. A smart future? 

What if... your fridge 
and freezer could help 
you to save energy and 

money?

To keep food cool or frozen, fridges 
and freezers don’t need to be on all 

the time. 

Smart fridges and freezers could 
communicate with the grid to 
turn off during certain periods 

of high demand - saving 
energy and money.  
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How we buy energy could change 
We may see a world where we buy 
energy from our neighbours, our local 
councils or generate it ourselves. 
This is starting to happen across the 
country and the development of the 
smart grid will make this easier. 

We could be switching multiple 
times a year or even a month, using a 
service which constantly chases the 
best deal. Or, our washing machine 
could be choosing when to turn 
on based on whether the wind is 
blowing or the sun shining.  

Homes could be healthier and 
happier 
Some of the biggest areas of 
opportunity are in health and 
supporting those who may struggle 
financially – innovative thinking here 
could have a positive impact on 
quality of life and health. 

The potential is huge but ultimately 
consumers will vote with their feet 
We don’t know for sure what 
the future will look like, although 
experience from other markets 
tells us that it will likely develop in 
unexpected ways. Services that offer 
convenience, allow people to save 
money, and are trusted by their users, 
are most likely to succeed. 

Our homes are getting smarter, with 
technologies such as smart meters 
already playing a key part in making 
the smart energy future a reality. 
There is great potential in the market 
for smart home solutions but the 
many unknowns and unanswered 
questions about the future will only 
be revealed in time.



To find out more about smart meters please visit 
smartenergyGB.org


	2. The freeing of data and the national smart meter rollout 
	3. What could the impact of smart energy data be? 

