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Foreword

Throughout history, Britain’s economy has evolved, transformed
and led the way in technological innovation.
From the industrial revolutions of steam and electricity, to
the introduction of information technologies in the 1960s, our
nation has embraced technological change and made the most
of the opportunities it has provided.
Looking to the future, economists and experts now talk of
a Fourth Industrial Revolution, which in the words of Klaus
Schwab, Executive Chairman of the World Economic Forum, is
a ‘technological revolution that will fundamentally alter the way
we live, work, and relate to one another.’
The new world that Schwab and others have talked about is
one filled with potential.
Smart meters are an important part of this revolution in the
platform they provide, and the digitisation they bring to our
energy system.
These two elements will be essential for future innovation and
economic growth.
Research by ComRes for Smart Energy GB has found that these
benefits are well recognised by big British business leaders,
with 86 per cent saying that smart meters are important for
Britain’s economy.
Abundant and reliable energy supplies are essential for modern
life, and to meet the energy needs of the future, we need a
digital and flexible energy system.
Smart grids will balance increasingly complex energy patterns,
guaranteeing essential power to homes and businesses.
British businesses also recognise the importance of a digital
energy system.
Our research with ComRes also found that 83 per cent of big
British business leaders think that our energy system needs a
digital upgrade.
Almost everyone, 97 per cent, also told us they felt it was
important to ensure a resilient energy system in Britain.
Smart meters are the vital building blocks of this new
energy system, and are being offered to every home and
microbusinesses by energy suppliers as part of the national
upgrade.

The data and the connectivity they create will open up new
opportunities.
They are the platform for new products, services and an
‘internet of energy’. Business leaders told us that smart
technology will be important for Britain’s future economic
growth, with a huge 95 per cent agreeing with this statement.
New smart home technology, electric vehicles and new services
will become a reality underpinned through the smart meter
platform.
These possibilities mean new opportunities for innovators
and new market entrants, who will be driving forward this
transformation.
I am pleased to present this collection of essays which bring to
life how smart energy will pave the way for a smarter Britain.
From jobs and skills, to new low-carbon technologies, smart
energy is opening up vast opportunities for a smarter economy.

Sacha Deshmukh
Chief Executive

Lord Turner
Chair, Energy Transitions Commission
Electrification is at the centre of the
next industrial revolution
Our progress towards a truly low-carbon economy
has been remarkable and I believe that we are
at the brink of a new industrial revolution – with
electrification at its heart.
When I became the first Chair of the UK Climate
Change Committee in 2008 I had no idea that, less
than a decade later, we would have progressed so far.
The dramatic fall in the cost of crucial renewable
technologies has been a big factor, and certainly
not something we had anticipated.
Renewable wind technology has come down by
50-60%, solar PV by 80% and the cost of lithium
batteries continues to fall. Auctions on energy
supply are resulting in incredibly low costs that
we’ve never seen before.
Today, we are at a cross-road, where policy-makers,
NGOs and industry can work together and harness
these low-cost trends to build a truly low-carbon
economy.
The first step is building a renewable based
electricity system. And this is well underway. At the
Energy Transitions Commission, we are convinced
that by 2035 we will be able to provide renewable
electricity at a cost as low as $70 per megawatt
hour (MWH). This incorporates the full cost of
back-up and intermittency, and crucially, with
systems that are up to 90% renewable.
As we decarbonise power, it will then make sense
for more economic functions and industries to be
electrified.
A good example is the rollout of electric vehicles.
The industry has already seen significant growth,
but within 5-10 years I believe electric cars will be
subsidy-free and competitive with combustion
engines. This will help decarbonise our economy
and produce co-benefits of better air quality and
lower air pollution.
Similarly, heat management could be electrified,
and at the very least 15-30% of all fossil fuels in
transport and buildings could be replaced by
electricity within the next 20 years.
But as we electrify more functions, greater progress
needs to be made in demand management.
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With more people plugging in their cars to an
electricity supply, we need to become more
sensible in the way we use electricity, considering
time of day and the supply available. A lot of the
costs of an electricity supply system are driven not
by the amount of electricity we use but by the peak
capacity required. If we can reduce peak demand
by shifting demand by several minutes or hours the
cost of renewable electricity can be even less than
our $70 per MWH estimate.
Smart meters can unleash the potential of demand
management. What gets measured gets managed.
In the residential space, this makes the smart meter
the most crucial piece of technology to support
progress towards a renewable electricity system.
With that in mind, we need to get the technology
into every home as soon as possible. And in my
view, government should make smart meters
mandatory for every household. The potential
benefits to our energy and economic framework,
not to mention to consumers themselves are just
too big.
Failing that, the rollout should be modelled on the
same underlying principles as were applied with
the introduction of the auto-enrolment for pension
schemes, so that people are automatically given a
smart meter unless they say they don’t want one.
After all there are no costs and no disadvantages
and once people have smart meters, accompanied
by appropriate tariffs, they will be able to save
money as well reduce carbon emissions.
And once we have smart meters and appropriate
tariffs I am sure we will see big changes in
customer behaviour: we know from things like the
5p plastic bag charge, that behaviour can be highly
responsive to even quite small changes in potential
price.
This is yet another technology which can help us
drive down the cost of decarbonising our electricity
supply and of electrifying our economy.
We just need to have the courage to get on with it,
and allow everyone to play their part in building a
low carbon future.

Emma Jones
Founder, Enterprise Nation
and Startup Britain
The energy sector needs to
connect with innovators
The smart meter rollout and the data it will
generate provide a new digital platform for
innovation in energy. This is good for consumers,
who will be offered new services that will allow
them to better understand and manage their
energy use, but it is also good for British business.
It is estimated that the entire connected home
market will be worth £4.5 billion to the UK
economy by 2020. Entrepreneurs can harness this
new smart technology and energy infrastructure to
create innovative and successful companies.
I have worked with British startups for over a
decade, as well as founding one myself, and there
are three things entrepreneurs need to thrive,
which the energy sector should consider as it tries
to attract innovators. To build a successful business,
you need to be global, flexible and connected.
It is the final point – connectivity – that innovators
looking to enter the energy industry should now
focus on, to take advantage of the opportunity the
smart meter rollout presents.
Connect with customers
Consumers are increasingly demanding
personalised products and services. To date, energy
providers have offered a choice of rather generic
products, but smart meters will allow a larger range
of products and tariffs to fit people’s different
lifestyles.
When developing these new offers, entrepreneurs
might look to Steve Hilton’s book ‘More Human’,
which states when you’re dealing with customers
or constituents: the closer you are to them, the
better you serve them. Understand the different
audiences and how they want services to be
delivered, whether they want to manage their
energy through a smartphone app or set up an
automated system that looks after itself.

Connect with government
Energy is a highly regulated sector but this does
not mean it cannot be disrupted by fresh thinking
to better serve consumers. Startups need to
understand regulations set by Government, while
communicating to policy-makers what legislation
will help or hinder their growth.
The energy sector could look to the fintech model
and how a heavily controlled sector such as
financial services has attracted disruptors, whether
they be young talent or veterans who after working
in the sector for years simply thought things could
be done better.
Connect with big business
There are significant rewards for startups and big
businesses working more closely together. Big
business is given fresh thinking and innovation,
while startups are provided with a route to market
and the scale of systems to allow them to grow.
So-called ‘accelerators’ are a great vehicle
to connect big business with entrepreneurs.
Indeed, energy suppliers such as EDF are already
doing this through their ‘blue lab’ collaboration
– an innovation network that brings together
entrepreneurs to generate new ideas of how
EDF can better serve energy to households and
businesses.
A digital energy network, underpinned by smart
meter data, presents an opportunity for muchneeded innovation in the energy sector. Giants
of the sector should work with and attract
entrepreneurs to fully realise the benefits for
consumers and the British economy.
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Sir David King
UK Special Representative
for Climate Change
Spurring innovation to deliver a
low-carbon economy
We’re living through the biggest market failure the
world has ever seen.
Climate change is real and is happening now.

We now need to focus the efforts of global
research on energy storage and transmission as
well as driving the cost of generation down further
and faster.

Already, we’ve recorded a temperature rise of
over 1 degree Celsius since the beginning of the
industrial revolution.

If renewable energy is more competitive to install
than fossil fuel generation, the market will respond
to what becomes a commercial opportunity.

Global warming measurements have closely
followed predictions that were made back in
the 1990’s.

But we still don’t have enough research capacity
in the world to make sure that we reach 100%
renewable energy in an acceptable timeframe.

The overall trend is for the world’s temperature to
carry on rising until the middle of this century.

That’s why I and a group of leading experts
developed a plan called the Global Apollo
Programme – an international call on governments
of the world to double spending on research,
development and demonstration (R,D&D).

The trajectory isn’t good, and the dangers of
climate change are well known – increasing sea
levels and economic destruction.
But investment in low-carbon innovation and
production can be humanity’s answer to the
biggest risk of our age.
An accelerated transition to cheaper, more effective
forms of renewable generation, storage and
transmission of energy is vital.
In this, the UK government has been leading the
way internationally.
This needn’t be regarded as a cost to our economy,
but a huge economic opportunity.
The low-carbon sector will contribute upwards of
£45 billion a year in turnover. What is more this new
industry is growing in a way that is creating jobs
and supporting wider innovation.
Already more than 50% of new primary electricity
installation worldwide is renewable.
That’s not driven by legislation, but the commercial
opportunity of cheaper forms of generation.

Sir David Attenborough became a prominent
supporter. When he visited the White House
last year, he asked President Obama to join the
programme.
Then at the Paris climate summit last year, 22
nations signed up to the plan which became known
as Mission Innovation.
The signatories promise to raise 30 billion dollars
a year by 2020 – a massive investment in public
research which will benefit the entire planet.
That’s now been matched by private sector
support from Bill Gates and 28 other global
business leaders.
If I was starting my career as a research scientist,
this would be ‘Christmas Day times 100’!
The energy market is the biggest single market
place in the world and will be worth up to 6 trillion
dollars a year by 2020. An immense resource.

British companies are playing a leading role in
some areas – such as wind power.

There’s a long way to go and we are still in the very
early stages of the transition to a smarter, lowcarbon economy in the UK and around the world.

But for renewable energy to play an even bigger
role in the UK, we need better ways of matching
demand to intermittent supply, because the sun
doesn’t always shine and the wind often drops.

But a combination of coordinated government
investment and massive commercial opportunity,
can make us all feel more optimistic about the
challenge ahead.

That’s why smart meters and smart grids are a
critical part of this transition. They allow us to
manage demand to shifting and complex patterns
of supply.

6

Nicki Hussain
Head, National Skills
Academy for Power
Recruiting for the smart economy
The rollout of smart meters is driving a digital
transformation of our energy market that will
support new jobs and economic opportunities.
But a big step-change is needed in recruitment, if
we’re to seize the full benefits.
Until now, energy consumption has been stuck in
the dark ages – with customers noting down their
meter readings in a dusty cupboard under the
stairs.
In 2016, people expect hassle-free billing and the
accurate information that smart meters provide.
As millions of households are now discovering,
electricity and gas readings can be sent digitally
and instantly to their suppliers with costs clearly
displayed onscreen to customers in pounds and
pence.
But this upgrade goes far beyond an end to
estimated bills and the chance to save some money.

In the energy sector, almost 40 per cent of
vacancies are hard to fill due to a lack of skilled
applicants – higher than any other area of the
economy.
On the face of it, a job in smart metering may
not seem as exciting as some other career paths.
However, NSAP can work with employers to find
ways of encouraging and exciting the talent pool
that this rollout will create.
Companies responsible for fitting and installing the
meters are already thinking hard about how these
jobs may provide a pathway into highly skilled roles
in the future making these careers attractive and
sustainable.
A smart meter installer could have the opportunity
to work in renewable energy technology,
electrification of transport, connected homes or
even the ‘Internet of Things’.

Data from the meters will help to enable a smart
grid – the flexible energy system we need to
support greater use of renewables, electric vehicles,
battery storage systems and much more.

It makes sense for everyone involved in the
programme to think creatively about how a
multi-generational market with varying degrees
of skills can become the smart engineers of the
future. There are various routes to becoming an
installer from an apprentice through to up-skilling
progression routes, determined on the prior skills
and experience of each applicant.

But amidst the excitement of technology
evangelists, we need to make sure that this energy
upgrade is also an upgrade of skills, jobs and
opportunities across Britain.

Demand for skilled workers is increasing at the very
time that employees are leaving the industry. Half
the entire energy and utilities sector workforce is
due to retire by 2025.

Thousands of engineers have been recruited and
trained as smart meter installers already.

It’s estimated that over 200,000 new recruits will
be needed in the energy and utilities sector over the
next decade.

The smart meter network is a vital component of
the ‘smart economy’ of the future.

To meet the goal of offering every home a smart
meter by 2020 we now need to rapidly accelerate
the recruitment of smart meter installers. People
with the ability to enter the customer’s home, give
an excellent installation and consumer experience
and then convey the vital knowledge of how to
make SMART be smart.
On current forecasts, we must find another five
to six thousand installers as the core phase of the
smart meter programme moves into gear. Firms are
increasingly hungry to secure the best installers,
which means huge opportunity for those wishing to
work in the sector.

Across the whole of the engineering sector,
upwards of two million people are needed by 2020.
The benefits of smart energy will only be realised
if governments, policy makers, regulators, industry,
key stakeholders and the critical supply chain
all work together to address the challenge, and
collectively promote the value of careers in this vital
sector to society.
We need a massive recruitment and training drive
– inspiring a new generation with the promise of
skilled and rewarding jobs in the smart economy.

7

Julian David
Chief Executive, Tech UK
Powering a smarter economy
through technology
The UK’s digital sector is one of its economic
powerhouses. Official statistics indicate that the
digital sector has grown 32 per cent faster than the
rest of the economy1 and that it accounts for over
10 per cent of GDP spread across the UK. Despite
this momentum, as 2016 draws to a close, we are
still in the foothills of the digital revolution. This
revolution isn’t just about the technology industry,
it will drive digitisation across industries and
throughout the whole economy.
The energy sector, often seen as one of the digital
laggards, is on the cusp of such a digital revolution.
Currently, energy resides in a world of manual
meter reading and estimated bills. People on prepayment meters are often forced to go to their
local corner shop to top-up with a ‘smart card’.
That isn’t smart, it’s antiquated. The smart meter
rollout is about to change that and more.
Over the next month, the formal smart meter
rollout will commence. This is a huge undertaking
with over 53 million meters due to be installed
by the end of 2020. There may be challenges
along the way but every care has been taken to
ensure that it progresses as smoothly as possible
through collaboration between the energy sector,
government and also the digital sector.
For consumers, smart meters will provide accurate
billing and easier top-ups. They will also help
people manage their energy usage – 80 per cent
of consumers who already have smart meters have
taken at least one step in reducing their energy
costs2.
But the impact will be far greater. These smart
meters are the foundation upon which we can
build a truly smart energy grid with flexibility
and intelligence, which will deliver a sustainable,
affordable and secure power supply.

From 2010-2014,Annual Business Survey/Business Stucture Database,
Smart Energy GB, Smart energy outlook, February 2016
3
EY, Smart Grid: a race worth winning, 2012
1

2
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In a technical sense, the smart grid uses
information and communications technology
to monitor and actively control generation and
demand in near real time. The grid will facilitate
blending of renewable and storage technologies
in a decentralised system to give consumers
more control. Rather than passively consuming
energy, we can become ‘prosumers’ incentivised
by technology to generate and store energy. With
the right strategic leadership and policy-regulatory
framework, the UK can be a world leader in this
space, resulting in savings of £19bn by 2050,
exports of £5bn by 2030 and the creation of over
8,000 jobs3.
The smart grid will also help power innovation
within the digital sector. For example, the smart
meter rollout will drive the connected home market
in the UK and facilitate the mass deployment
of electric vehicles, which are conservatively
estimated to benefit the UK economy by £60bn
by 2050.
Security in this digital world must be at the
forefront of any development. In smart meters
this is less of a challenge because the government
has taken security seriously throughout the
development of GB smart metering infrastructure,
working closely with industry to deliver a
programme which protects both consumers and
critical national infrastructure. Within the wider
digital revolution our approach needs to be riskbased but ensure that we follow the principle of
security by design.
The digital revolution is enabling the energy sector
to improve consumer experience and create
efficiencies. With the digitisation of just one utility,
the deployment will drive further innovations and
improvements permeating across adjacent and
digital sectors. And it all starts with the smart
meter rollout.

Amanda Mackenzie OBE
Chief Executive,
Business in the Community
Smart principled growth
All business leaders are only too aware of the need
to make the most of rapid technological and digital
change to drive their companies forward. They are
increasingly aware also of a shared responsibility
for wider social and environmental challenges.
Companies need to unlock ‘smart’ models of
growth that maximise the productivity of natural
resources, nurture healthy ecosystems, and move
rapidly towards a zero-carbon, resilient economy.
Tackling these shared challenges can also provide
great opportunities to create good jobs and
address social inequality.
So, what does this mean in practice?
To continue to drive progress in our digitally
connected world we know that energy needs to
keep flowing and we cannot continue to rely on
fossil fuels. Economist Sir Nicholas Stern warned,
that if we don’t act quickly and invest in green
technology and a low-carbon, high-tech future,
then the global economy could self-destruct. For
energy companies this means developing new ways
of working that harness solar and wind power.
In India, Pollinate Energy is providing people in
urban slum communities with clean alternatives to
kerosene and wood fires. It is issuing microfinance
loans to pay for solar lights, smoke-reducing
stoves and water purification units, whilst training
local entrepreneurs to form a sustainable delivery
network. Closer to home EDF is decarbonising their
electricity generation and using digital technologies
to empower customers to generate, store and use
their own energy efficiently. These are just two
examples where energy supply businesses across
the world are working on their own solutions.
Now though, the responsibility to drive towards
a zero-carbon economy must also be addressed
at point of use within businesses. Whitbread,
for example, is already seeing the benefits of its
pioneering zero-carbon projects. Their Costa EcoPod combines a range of design features including
a renewably sourced timber frame, super insulation,
natural ventilation and photovoltaic panels –
altogether a ‘zero energy’ coffee shop!

Alongside addressing energy efficiency, all sectors
should be embracing the ‘circular economy’ –
where every input is ultimately recovered, and no
resources wasted or depleted. Businesses, such
as Veolia, have created a business model entirely
around the circular economy. They drive this
approach through the whole business, challenging
their staff to develop innovative products which
reuse materials while opening up new revenue
streams. And this isn’t just a priority for energyintensive businesses. PwC - a professional services
firm – also considers a circular economy approach
to be central to long-term business success. They
have reduced energy use by 45 per cent in their
buildings and now send zero waste to landfill.
At Business in the Community (BITC) we are
working with our businesses to share and identify
smart principled ways to grow their business,
not just to help them meet their environmental
obligations, but to ensure wider economic and
social prosperity.
The key areas where all businesses need to act:
• Get to grips with energy management and
harness existing and emerging technologies
• Think about how to invest in physical and social
infrastructure, rather than locking us into a highcarbon future
• Take practical action to move towards a circular
economy that maximises resource and energy
productivity
• Nurture the health of ecosystems, through better
stewardship of land and natural capital.
We think businesses can be the enablers driving
progress towards a zero-carbon economy. Smart
energy use, innovation and better stewardship are
all central to ensuring businesses can achieve smart
growth that will bring this ambition to life. We are
excited about the potential for BITC, our members
and the wider business community to take this
leadership role and look forward to collaborating
widely as we create a better future for everyone.
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Karl Anders
National EV Manager,
Nissan Motor GB
The changing UK energy landscape
and the automotive sector
This year, the WWF’s ‘Earth Overshoot Day’ fell
on August 8th. This means that in roughly eight
months, we as a global population used more
natural resources than the planet can naturally
produce in a 12-month period.
Meanwhile, The World Bank recently released a
report stating that air pollution has now become
the “deadliest form of pollution”, costing the global
economy around $225 billion in lost labour.
This pressure on natural resources, combined
with the need to tackle rising carbon emissions,
is transforming the world in which we live. The
automotive industry must lead the way on this front.
The good news is that the WWF believes an
‘unstoppable global energy transition’ is underway
– we at Nissan couldn’t agree more and have
already announced a number of exciting initiatives.
The UK automotive industry – leading the way
By 2050, there will be twice as many cars on the
road globally as there are today, to the count
of a staggering 2.4 billion. The Society of Motor
Manufacturers & Traders (SMMT) predicts that,
with the automotive manufacturing sector in
a period of strong growth, UK production will
account for over two million of these vehicles
every year by 2020.
This rapid predicted rise in the number of cars on
the roads means that all stakeholders - both public
and private sector - need to do more to help tackle
any potential environmental issues arising from
this increased vehicle production.
At Nissan, the sale of over 230,000 Nissan LEAFs
globally has already prevented the emission of 50
million kilograms of CO2 – proof of the essential
role of electric vehicles as part of a holistic
solution. Over 50,000 of these LEAFs have been
manufactured here in the UK at our Sunderland
plant, where over 7 per cent of the energy required
to produce our vehicles is provided by a new
4.75MW solar farm, alongside 10 existing wind
turbines – all part of our sustainable manufacturing
initiative.
However, the automotive industry can only go
so far in pushing the electric vehicle agenda –
Government collaboration is crucial to ensure the
infrastructure is in place to support the surging
demand for more eco-friendly vehicles.
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Smart energy infrastructure
Efforts to transition towards alternative,
low-carbon energy sources will fall short if
similar efforts aren’t put into the supporting
infrastructure. This investment in ‘smart grid’
infrastructure is key to addressing the design
challenges around energy generation and
distribution across the grid. This is particularly true
in the case of electric vehicle developments, as
current lack of infrastructure (such as accessible
charging points), remains a key barrier to
widespread adoption of electric vehicles s a viable
alternative to internal combustion engine vehicles.
While the UK Government has recently launched
a new campaign highlighting the benefits for the
switch to smart meters and similar initiatives, we at
Nissan are proud to be leading the way as a private
company pioneering advancements in the smart
energy sector.
We’ve recently announced an exciting partnership
with Enel (a European energy provider), to trial the
deployment of vehicle-to-grid technology across
Europe. The aim of this partnership? To transform
electric vehicles into mobile clean energy units –
putting energy back into the smart grid, as well as
taking from it.
The potential of vehicle-to-grid is enormous. We
have 16,000 electric Nissan LEAFs on the roads in
the U.K currently. If all of those were connected,
they would have the capacity to put 180MW of
energy back into the grid — which is the equivalent
of two power plants.
We also have plans to move into the residential
home energy storage market (in partnership with
power management firm, Eaton) with the launch
of our ‘xStorage’ unit in Europe later this year.
Effectively, this creates a domestic energy storage
system made using retired Nissan LEAF batteries,
allowing homeowners to store energy from onsite
generation sources to use later, or sell back to the
grid during times of peak demand.

The bottom line
The adoption and development of a low-carbon
electric transport system has the potential to
generate significant wider economic benefits
for companies and Governments alike. Further
developments in the electric vehicle space in
particular hold great promise, as this can directly
reduce fuel costs for consumers, while also helping
to shift reliance from imported fuel sources (such
as oil) to an energy source produced domestically.
There’s also the potential for significant indirect
benefits, such as job creation in the manufacturing
and supply chain sectors. Since 2013, for example,
our production of the LEAF has generated over
2,000 jobs at Nissan and in its UK supply chain.
Electric vehicles and similar smart energy initiatives
can also help tackle health issues associated with
air quality through reduced emission levels, again
indirectly benefiting the economy through less
labour days lost due to these issues, and less strain
on the NHS.
There’s no question that the rise of smart energy,
and a growing demand for alternatives to carbon
fuels, is changing the face of the UK automotive
sector and the manufacturing industry behind it.
The UK has already proven itself in terms of worldleading capabilities in production and research and
development in these fields - with collaboration
between the Government and other industry
stakeholders, the future for sustainable energy
development looks bright.
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To find out more about smart meters please visit
smartenergyGB.org

