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This is the second in a series of booklets the 4IR APPG 
will publish in the coming year to raise awareness of how 
emerging and enabling technologies are transforming 
various sectors of the economy, from financial services 
to energy and manufacturing. They will draw on a range 
of perspectives from across industry and Parliament, 
including issues raised at our regular cross-party  
events, to promote engagement with the Fourth 
Industrial Revolution.  

In this edition we look at the impact of the 4IR on energy, 
asking how we can meet our growing energy needs over 
the next decade, and do so in a sustainable way that 
transitions the UK to a carbon neutral economy. 

The views of the contributors listed above are their own, and are not necessarily shared by 
the 4IR APPG or the MPs and Peers who are its members. 3



Foreword 
The Fourth Industrial Revolution (4IR) is rapidly 
transforming the energy sector. 

As humanity grapples with sustainability 
and environmental protection, there is vast 
potential for dynamic innovation and self-
transformation within the energy sector. With 
this change, both businesses and individuals 
will have the opportunity to increase their energy 
independence, ending the reliance on the 
traditional role of the state to facilitate demand.     

In recent years our need and sudden reliance on 
technology has caused the rapid transformation 
of this sector. This new demand, in an age of 
increased social consciousness, has caused us 
to reconnect with the environment and harness 
the power of nature. Touching on this point, Klaus 
Schwab suggested that the Fourth Industrial 
Revolution is in fact “blurring the lines between the 
physical, digital and biological spheres” and with 
this comes the possibility of diversifying energy 
sources whilst maximising both the reliability and 
security of energy in the future.

As digitalisation takes hold, there will be 
substantive opportunities to change the way in 
which we supply, transport and store energy. If 
we are to truly harness the full potential of living 
within an interconnected world, then changes will 
be needed at both national and local levels. 

Data accompanied by AI, will provide real time 
actionable information for consumers. However, 
for this to work, we must first address the societal 
concerns over privacy and the protection of 
personal data. As explained on page 8, the 
Institution of Engineering and Technology (IET) is 
actively working with both the public and private 
sectors to overcome this challenge.  

If we are to meet our climate goals and reach net 
zero by 2050, then critical investment in the energy 
sector is needed now. Government has a role to 
play in acting as an enabler, encouraging both 
businesses and the individual to become more 
innovative and ambitious in the years ahead. 

More generally, we must look to upgrade 

environmental regulations globally, in order 
to bring down the costs of research and 
development.  The energy of tomorrow requires 
policymakers to work with the private sector and a 
collaborative approach will be needed to improve 
standards and increase productivity. 

Against a backdrop of competition, policymakers 
will have the responsibility of ensuring that the 
whole of society benefits from the low-carbon 
energy transition.  By empowering the individual, 
policymakers must end the disparities from region 
to region and ensure that energy investments are 
made equally throughout the United Kingdom.    

The energy sector is on the move and by 
understanding the challenges and embracing the 
opportunities of the energy revolution, Britain will 
play a leading role in the transformation of this 
sector. 

Alan Mak MP
Founder and Chairman of the All-Party 
Parliamentary Group on the Fourth  
Industrial Revolution Introduction 

The complexity and scale of the Fourth Industrial 
Revolution has brought benefits but also poses 
challenges for the future. It is happening all 
around us, from the creation of automated 
vehicles to the transformation of infrastructure, 
and like the industrial revolutions of bygone 
times, it is evident that energy will once again 
be the driving force behind the successes and 
failures of this monumental change. 

As the Fourth Industrial Revolution transforms 
the way that we go about our daily lives, it too 
creates a need for more secure, clean, and highly 
localised energy. Whilst our reliance on energy 
has and will become that much greater in the 
years ahead, we now understand the impact 
that industrial changes have on our climate. 
The ability to advance the power sector in a 
zero-carbon setting, whilst building a lower-cost 
future for all therefore remains one of the most 
important challenges of our time. 

In the increasingly complex society in which we 
live, the ability to unlock the true potential of 
localised energy is key to our success. As we 
witness the digitalisation of our energy sector, 
we must embrace the decentralisation of energy, 
empowering our society with a plan which 
delivers at national, regional and local levels. The 
production and distribution of energy is quickly 
becoming a consumer product. Communities and 
even individuals can now develop energy locally 
and as a society we must overcome the challenge 
as to how we supply, transport, store and use this 
energy if we are to truly harness the full potential 
of living within an interconnected world. 

4 5



As part of the Smart Energy Innovation 
Competition, Samsung Electronics has been 
awarded Government funding to develop 
innovative products and services to help 
consumers reduce their energy consumption. 
Initiatives such as this are fuelling much-needed 
changes in our approach to accepting that digital 
technologies are indeed the drivers of the energy 
revolution. 

In an age of environmental awareness and with an 
increased social consciousness, we are witnessing 
the self-transformation of the energy sector into 
one of the most dynamic, innovative and exciting 
sectors in the UK. As smart-meters save the 

consumer money whilst empowering individuals 
with the ability to play their part in reducing 
carbon usage, national providers are constantly 
reinventing the wheel to tackle challenges 
such as the intermittency of renewables and 
distributed energy resources. From governments 
to corporations and now down to the individual 
consumer, recent trends highlight how everyone 
has a part to play in transforming the energy sector 
to tackle the looming threat of climate change. It 
is therefore the responsibility of us all to ensure 
that the Fourth Industrial Revolution is indeed the 
Green Industrial Revolution. 

During the 1950s, Britain led the development of nuclear power. Today this 
leadership continues to contribute some £12bn of GDP. In the coal-burning days 
of the past, nuclear energy was seen as a disruptive force, but by working closely 
with regulators and government to ensure both safety and standards, nuclear 
energy today is embraced as the future. It is in this spirit of cooperation that 
policymakers, industry leaders and consumers should embrace the opportunities 
that the Fourth Industrial Revolution is bringing to the energy sector.  

The energy of tomorrow requires us all to embrace forward thinking, innovation 
and creative partnerships. As with all sectors facing digital transformation, 
policymakers and the private sector cannot face the challenges alone. 

As we attempt to address how we can meet our growing energy needs over 
the next decade, policymakers in governments, parliaments and devolved 
administrations will have a fundamental part to play in enabling the energy sector 
to grow sufficiently against demand. By working with business leaders, scientists 
and technologists, policymakers must find a way of utilising all the resources 
that the private sector is putting into the energy challenge and then bind this 
investment into a national effort, which will ensure that Britain remains at the 
forefront of the Fourth Industrial Revolution.
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Power to the people: 
unlocking the potential 
of local energy

The commitment to net zero greenhouse gases by 2050 presents an immense 
challenge to how we supply, transport, store and use energy for the increasingly 
complex and interconnected society we now live in.

The digitisation of energy opens substantive opportunities to transform our 
energy system to deliver these challenging goals, but only if we take the steps to 
create a strong and enduring plan at national, regional and local levels.

Digitisation is upending traditional ways of thinking about energy, which are 
centralised and controlled by large, highly capitalised providers. Instead the 
production and management of energy is becoming a consumer product, 
something individuals or communities can develop locally. 

Solar panels; electric vehicles able to act as domestic power stations; local 
batteries; community scale wind; hydroelectric or bioenergy production; and 
local energy trading on digital platforms are all evolving fast. We will still need 
utility scale energy systems – but local can become a significant part of the 
answer. With local systems comes local ownership, genuine consumer choice, 
engagement, and further potential routes to the behaviour changes we all need 
to embrace to achieve net zero. For those consumers who want to delegate their 
engagement, digital assistants will be able to take care of it (“Alexa, find the best 
zero carbon way to keep my house warm when I’m at home”).

Dr Simon Harrison  IET Vice-President and Energy Policy Panel Chair

All this is made possible by data and the accompanying analytics and 
AI to turn data into information, insight and real time action.
The challenge will be to overcome societal concerns over privacy and the misuse of personal data by 
both the state and by corporations – and this is an issue that the IET is actively trying to address. 

Quick action is desperately needed on multiple fronts to achieve this:    

•  We need to work hard and urgently to deliver smart flexible energy systems - making the 
resulting data as open as possible. 

•  We need regulation to evolve rapidly to be agile, flexible and accessible to all sizes of 
stakeholder.

•  We need regulation that is focused as much on tomorrow’s consumers as today’s and 
structured to deliver outcomes that exploit fully the potential of digitised, decentralised 
energy systems. 

•  And finally, we need serious determination in Government to deliver net zero. 
 

 
Doing all this is not an incremental change on today’s policies. It will require strong leadership and 
commitment, and need to engage Government centrally, regionally, at city scale, and more locally.
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In addition to the educational and environmental 
impact, there is also the potential for energy 
cashback payments of up to £1,000 per year.  
In order to claim the cashback, participating 
schools must be willing to switch to an energy 
supplier partner. 

The Energy in Schools programme also explores 
the potential electricity bill reductions from 
adopting a Time of Use tariff with high peak 
time rate (4-7pm). Schools predominantly use 
electricity at off peak times and are in effect 
subsidising other non-domestic users by paying 
a higher average daytime rate. The programme 
aims to help schools reduce their fuel bills 
overall, but particularly encourages cutting 

electricity use at Peak Time, for which they earn 
‘Off Peaky Points’. 

The programme also comprises a competitive 
element to further generate interest and 
participation, with competitions between schools 
for Off Peaky Points, gas use, and electricity use 
per pupil visually displayed on a large screen in a 
prominent location in each school.

The initiative has enabled Samsung and its 
partners to engage schools across the country, 
giving more pupils the chance to play an active 
role in adapting how their school uses energy 
whilst learning coding skills to control IoT devices. 

The UK is one of the top three major tech hubs in 
the world, and the initiative allows us to engage 
with more young British talent, getting the next 
generation not only excited about the potential 
that technology brings, but actively involved in 
bringing about change.

Policy Considerations
1)  Require schools as non-domestic energy users to have smart meters fitted (or a clamp monitoring equivalent where this is not 

feasible) by 2021. This should include access to smart meter data and ability to share with platforms/third parties for energy 
monitoring and demand reduction.

2) Remove onerous exit fees from school energy contracts and implement clear billing.

3)  Regulate for Time of Use tariffs designed for schools (as non-peak users) which also include renewable options (Pupils want to 
trust the school energy supplier).

4) Simplify VAT process for schools – schools waste time claiming back 20% VAT.

5) Financially support retrofit and renewable improvements for schools.

Samsung Electronics has been awarded 
Government funding as part of a Smart Energy 
Innovation Competition led by the Department for 
Business, Energy & Industrial Strategy to develop 
and trial innovative products and services 
that use smart meter data, to help domestic 
customers reduce their energy consumption.

Samsung developed the Energy in Schools 
programme in partnership with the Centre for 
Sustainable Energy, My Utility Genius Commercial 
and Lancaster University. The programme forms 
a key part of Samsung’s ongoing commitment 
to help educate, inspire and equip the UK’s next 
generation with vital skills for the future.

They will have access to a unique energy 
management system, using the Samsung 
SmartThings kit and smart meter sensors 
installed throughout the school, to access real-
time energy usage, pricing and temperature data. 
The initiative is designed to help schools reduce 
their energy usage, lower their energy bills, and 
educate their pupils about energy efficiency.

Pupils will participate in the initiative through 
coding lessons which will show them how coding 
can make the school more energy efficient in a fun, 
visual and engaging way. Pupils will also learn to 
programme using “micro:bit” - tiny programmable 
computers featuring temperature sensors and 
colour-changing light bulbs which are connected 
to the school’s Samsung SmartThings platform. 

This initiative will empower pupils to play an 
active role in adapting how their school uses 
energy whilst learning cutting-edge coding 
skills to control IoT devices such as light bulbs. 
By engaging with young people in a practical 
session, we’re not only demonstrating the ways 
technology can help measure and reduce energy 
consumption, but we can also help inspire the 
next generation of top coding talent to then 
go on to solve real-world problems like energy 
consumption and ultimately, climate change.

Initially three pilots were conducted at St Mary 
Redcliffe Primary school in Bristol, Ellel St John 
the Evangelist Church of England Primary School 
in Lancaster and Lancaster Girls’ Grammar 
School. 

The pilots showed that children enjoyed the 
access to improved technology and opportunities 
to explore computing. The environmental 
element of the project also linked brilliantly with 
their wider education about the importance of 
sustainability. 

Children are becoming increasingly passionate 
about how we care for and protect our 
environment, and this scheme supports and help 
to channel this passion. 

Given the success of the pilot schemes, the 
programme is being rolled out to an additional 20 
schools around the UK. This means Samsung will 
be engaging more young people on how they can 
reduce their school’s energy consumption and 
save money as a step towards achieving the UK 
Government’s goal of net zero carbon emissions 
by 2050. 

How the Internet of Things 
can be used to help reduce 
energy consumption 

Students using the micro:bit computers to learn about energy efficiency and IoT

Teachers and students at the schools taking 
part in the initiative will learn how the Internet 
of Things (IoT) can be used to help reduce 
energy consumption and the carbon footprint 
of their school. 

There is an opportunity to switch energy suppliers 
who can offer lower unit rates on gas and 
electricity, thus saving money on energy supply. 
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At first sight, the energy and digital sectors 
may not seem like the most natural bedfellows. 
Digital technologies have consistently been 
creating sweeping revolutions across society – 
the number of households with internet access 
has shot up from 9% in 1998 to 90% today, with 
over three quarters of the population now using 
smartphones. Meanwhile, energy was for years 
seen as a slower evolving industry relying on 
long-lived physical infrastructure. The last decade 
has changed that fundamentally. Energy is now 
amongst the most dynamic, innovative and 
exciting sectors in the UK. 

These changes are bringing about more 
complexity in the energy ecosystem. Smart 
meters are helping people to better understand 
their energy usage, while microgeneration and 
smart appliances are becoming increasingly 
popular. On a wider scale, the system is having 
to cope with the intermittency of renewables and 
distributed energy resources, while planning for 
the electric vehicle revolution and leveraging new 

technologies from battery storage to demand 
side response.

While the energy sector has been reliant on digital 
technologies for many decades, these changes are 
increasing the pace of digitalisation significantly. 
Smart grid technologies are needed on an 
expansive scale. Data analytics are being deployed 
to manage energy demand. Microgrids enable 
industrial and commercial campuses to operate 
autonomously, connecting and disconnecting from 
the main grid as required to ensure continuity of 
supply.  Virtual power plants enable multiple and 
widely distributed small generation facilities to 
be integrated so that they appear to the grid as a 
single large generation plant. 

Digital is also lending industry new opportunities 
to reduce its energy use. Digitalisation and 
data analytics are helping industrial processes 
to run more energy efficiently, while smart 
systems reduce the reliance on human behaviour 
to switch off lights or reduce HVAC use in 
unoccupied buildings.

There is no going backwards. If we are to meet 
the energy needs of the next generation, digital 
technologies need to be recognised, nurtured 
and embraced. Because one thing is clear: digital 
is fundamental to the energy revolution.

Digital technologies: the key to 
the energy revolution

Above: SP Energy Networks’ Future Intelligent Transmission Network Substation, delivered in partnership with ABB

What is ABB doing in this space? 
The first digital substation in the  
United Kingdom

ABB is a partner in SP Energy Networks’ FITNESS 
(Future Intelligent Transmission Network 
Substation) project, which is delivering the first 
digital substation in the UK and has received 
funding under Ofgem’s Network Innovation 
Competition [NIC].  The substation at Wishaw 
in Scotland combines automated control and 
protection equipment from multiple vendors 
and is due for delivery in 2020.  Not only will the 
digital technology support the integration of large 
quantities of wind power into the grid, but it will 
also reduce substation project costs, risk and 
environmental impact by using fibre optic cables 
to replace traditional copper connections. 

Substations are key elements in power grid 
infrastructure that facilitate the efficient and 
reliable transmission and distribution of 
electricity. They control and protect power flows, 
connect power stations to the grid and link 
transmission and distribution networks as well as 
end consumers.

New digital energy systems 
demonstrator at Imperial College

 In January 2019, The Energy Futures Lab at 
Imperial College and ABB launched a facility that 
allows researchers to investigate the impact of 
new technologies on the power grid.

The state-of-the-art digital demonstrator 
represents a £1 million investment by ABB.  The 
facility will be used by researchers and students 
at Imperial to develop their understanding of 
possible configurations for future low-carbon 
energy systems.

The facility will enable teams at the College to 
take their ideas for how to build the power gird of 
the future and see how they would work in a real 
scenario.  They can test how different elements of 
the energy system interact with each other and 
how they are affected by external factors such as 
the impact of changes in weather on renewable 
energy production, unexpected equipment 
outages or shifting demand patterns.

What should Government be doing?  

• Encourage utilities to innovate: Distribution Network Operators (DNOs) operate in a regulatory environment 
that makes it difficult for them to adapt to future changes. When DNOs were initially established there was no 
provision made in their licence conditions to innovate. Consequently, the current overall balance of penalty 
and reward for improving regulated businesses such as DNOs does not encourage innovation – this needs to 
change.

• Encourage businesses to adopt innovative energy-saving technologies: A common blocker is where 
improvement schemes offer a long payback of up to 10 years. Government needs to acknowledge this fact and 
offer interim financial incentives. A well-publicised Government loan scheme would discourage short-termism 
and make capital investment more of an attractive prospect.

• Gather better data: Successful improvement projects need more granular energy usage data and more detailed 
benchmarking to confirm the potential improvements. A Government supported data tool that allowed users 
to enter their more granular energy data, in return for benchmarking their performance against other relevant 
installations, could provide a significant volume of useful data for targeting further improvements.

New, renewable sources, ingenious energy 
saving technologies, fast-changing consumer 
needs and the looming threat of climate change 
have helped to break new ground in energy.
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Shore-to-ship technology cuts port emissions

ABB Shore-to-ship technology supplies vessels in dock with electricity from shore, so they can 
turn off their diesel engines that power onboard systems like heating, lighting and refrigeration, 
and reduce greenhouse gas and noise emissions in port. 

Port authorities and ship owners face significant environmental protection challenges resulting 
from a European Union directive to control emissions in ports. 

This directive forces vessels that are in port for more than two hours to reduce their greenhouse 
gas (GHG) emissions – a requirement best met by switching off their diesel engines and using 
shore-side power while docked.

During a 10-hour stay in port, the diesel engines of a single cruise ship burn 20 metric tons of 
fuel and produce 60 metric tons of carbon dioxide. This is equivalent to the total yearly emissions 
of 25 average-sized European cars. Docked ships that are plugged into shore power eliminate 
carbon dioxide, sulphur dioxide, nitrogen oxide and particulate emissions. The technology also 
helps reduce low-frequency noise and vibrations and allows crews to maintain diesel engines 
while the ship is berthed.

ABB is a pioneer in this technology and can provide the complete electrical infrastructure, both on 
shore and onboard, including a portfolio of key system components such as frequency converters, 
high- and medium-voltage switchgear, transformers, control and protection systems and so on.

Andy Myatt Divisional Head of Sales & Marketing for ABB’s Power Grids Division in the U.K.

Energy is essential to our lives and our economy, 
whether it is heating our homes, lighting our 
streets, or powering our factories and offices.
The UK energy sector continues to undergo a rapid transition 
towards a more digitised, decentralised and ultimately 
zero carbon energy system. As an industry we are ready 
to lead further progress which will deliver benefits for the 
environment, the economy and customers.

The sector’s exciting transition is coupled with a data and 
technological revolution. The next few years will see the 
launch of a host of new products and services for the benefit 
of all household and business consumers. 

An increasing range of smart appliances, supported by the 
ongoing rollout of smart meters, will allow energy retailers 
to offer an increasing range of innovative products and 
services that give consumers greater control of their energy 
use, often simply working in the background. We can already 
see how smart data will be a bridge, to a more responsive 
customer orientated energy industry. This new era is already 
dawning, with technologies such as smart charging solutions 
and tariffs for electric vehicle owners. The data from your 
house will also mean that energy suppliers can ask helpful 
questions to help their customers optimise their energy use. 
If your winter consumption is too high – are you heating 
unoccupied rooms? If your roof is south facing – would solar 
PV cells be an opportunity?

Data and information from smart meters will also allow the 
social care sector to better provide services to customers, 
helping to deliver support where it is needed, as is being 
trialled to help patients with Alzheimer’s.

In the non-domestic sector, we are already witnessing a future 
energy system that enables companies’ energy bills to be 
kept as low as possible automatically by an energy service 
provider. On-site generation, battery storage and aggregation, 
along with real-time, appliance-level data have allowed non-
domestic customers to improve resilience, reduce energy 
usage and monetise demand flexibility. Many companies 
will see that engaging with the energy market is actually a 
business opportunity – by being more energy efficient they 
can save money, and in some cases by generating energy 
– they can make money. They can optimise their processes 
to use energy at the most opportune time, or support the 
wider market by being able to reduce or increase their energy 
demand to the benefit of the wider system.

As our recent Future of Energy report highlighted, to meet net-
zero we will need to go further and faster on decarbonisation, 
and put in place clear policy and regulatory frameworks 
facilitating further decarbonisation and delivering huge 
benefits for the UK economy, and a continuing role for the UK 
as a global leader in technology and innovation.

To decarbonise and deliver 
benefits for customers, the 
economy and the environment, 
taking advantage of new 
technologies, we believe the 
following policies are needed:

• Government needs to provide the right signals to 
investors to encourage investment in all low-
carbon energy technologies.

•  Building regulations should be tightened to 
ensure all new properties are zero carbon, have 
a smart meter, are ready for future decarbonised 
heating options and have access to electric 
vehicle (EV) charging infrastructure.

•  Implement smart charging as the default option 
for Electric Vehicle users to reduce the costs 
of investing in new networks which will aid the 
decarbonisation of transport.

•  Introduce a credible and achievable policy 
framework for post-2020 to complete the smart 
meter roll-out as they are a critical infrastructure 
upgrade and essential for a digitised future of 
energy.

•  Government should take forward the 
recommendations from the Energy Data 
Taskforce and ensure market participants have 
access to relevant data, whilst ensuring sufficient 
controls are in place to protect customers.

      
 
 
 
 

     
    

Lawrence Slade 
Chief Executive, 
Energy UK
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There is a view that stakeholders will always fight 
for their own advantage. They will never agree and 
as a result, governments must decide policy for 
themselves, without being ‘captured’ by lobbyists. 

The role of government is to decide on a course of 
action and push it through. Unfortunately, a future 
government may take the opposite view, and that 
makes it difficult for long term investment in things 
like energy.

Is there a way that a more collaborative approach 
might lead to better policy and reduce policy risk 
for investors? The development of the Industrial 
Strategy as well as the Clean Growth Strategy shows 
how this collaborative policymaking can work for 
the benefit of business as well as government. 

Open dialogue with interested stakeholders is more 
likely to uncover better ideas, generate consensus 
and help align industry to deliver policy objectives. 
A recent example is the government-industry 
Carbon Capture Use and Storage (CCUS) task force. 
A consistent approach to policy development, with 
a clearly understood aim and direction, such as net 
zero, will also help to enable investment. 

As technology changes, energy policy needs 
to change too. That calls for the right enabling 

frameworks and an agile approach. There has never 
been a more critical time for investment in the 
energy sector if we are to meet climate goals and 
reach net zero by 2050. 

The energy transition to meet net zero will require 
significant change. We’re already seeing that with 
the first weeks of no coal power into the grid since 
the industrial revolution. But it’s going to take more 
to meet the ambitious goal set out and we’re going 
to need to deliver low carbon solutions on a ‘giga 
scale’. 

This has been done before.  From 1918 to 1968 the 
GB power system doubled each decade.  Today’s 
grid will need to double again to support low-
carbon technologies, but we may have 30 years to 
do it.

There isn’t a silver bullet and we need to keep all 
options open. In the short term there will still be a 
role for gas fired power, especially as more heat and 
transport move to electricity. But, to keep reducing 
emissions we’ll need more renewables, nuclear and 
storage. We will also need to develop hydrogen for 
industry, heavy transport, heat and power, as well 
as carbon capture and storage to make some of 
the hydrogen and to decarbonise some chemical 
processes such as cement manufacturing. 

Can collaboration between 
industry and government 
deliver net zero ambitions?

One thing is for sure.  If we are to take climate action seriously, and we must, 
then we need to start ramping up the scale of delivery of each of these 
technologies.  We have no more time to waste.

Policy Considerations
•  Ensure a long term and consistent approach to policy development in the energy sector to enable long term 

investment. 

•  Respond to the urgent need for large scale decarbonisation by supporting low carbon technologies that can be 
deployed on a ‘giga scale’ this decade to enable us to move to net zero. 

•  Stimulate a market for production of low carbon hydrogen and CCUS by creating a ‘low carbon hydrogen obligation’ 
on energy companies to add a rising proportion of hydrogen to the gas network.
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Hydrogen Fuel Cells
Britain’s total demand for electricity is expected to at least double 
as we decarbonise heat and transport by switching to electricity.  

In some very local situations, the need for electricity will grow 
much more.  A large city centre car park might see demand for 
electric vehicle (EV) charging grow to several megawatts as most 
cars become electric and car owners without off-street parking 
seek places to recharge.  A car park could need a 1,000% increase 
in its electricity supply which today only powers lights, lifts and 
ticket machines.

This year, Siemens was Technology Partner to the Goodwood 
Festival of Speed. Along with our partner GeoPura, we installed 
a green hydrogen fuel cell at the festival, which provided power 
to the electric supercars in the First Glance Paddock to showcase 
what an ‘off grid’ clean power supply could look like. 

Hydrogen (H2) is a non-toxic, clear gas that is the most abundant 
element in the universe – when used as a fuel, its only by-product 
is water. It does not create fumes or carbon dioxide which pollute 
the atmosphere. ‘Green’ hydrogen, such as the hydrogen in our 
fuel cell, is made from water in an electrolyser, powered by 100% 
renewable energy (from a wind farm or solar panels for example).  
Fuel cells, like ours at Goodwood, combine hydrogen with oxygen 
from the air.  This chemical reaction releases electrical energy 
which provides the power to charge the cars.

Our fuel cell produced 150kW of electricity to provide fast charging 
for the EV cars in the First Glance Paddock. This amount of 
electricity would usually be allocated to 75 households. Existing 
distribution networks aren’t designed to support the mass 
electrification of personal transport and 40% of UK households do 
not have access to private parking. The Siemens GeoPura solution 
can support a network of fast public charging points in our cities 
that are emissions-free and without limits.

Government and industry are looking seriously at using hydrogen 
as a substitute for natural gas by feeding it into existing 
pipelines, as fuel for fuel-cell vehicles or power plants, or as 
feedstock for the hydrogen processing industry. This not only 
opens the possibility to connect energy generation with the 
industry and mobility sectors but gives us the ability to deliver 
scalable and carbon-free energy.

Making the 4th Industrial Revolution  
a Green Industrial Revolution
Fourth Industrial Revolution (4IR) technological innovations present society with exciting new 
opportunities.  But policy-makers need to supply the political leadership to ensure those technologies 
are used to improve our management of the environment, drive new industrial job creation, and deliver 
cleaner, circular and fairer economic growth. It is also our job to work with business to ensure Fourth 
Industrial Revolution advancements undo the damage unleashed on the planet by the first.

Environmental concerns have risen rapidly up the political agenda. In May 2019 the UK Parliament 
declared a state of climate emergency, targeting to achieve Net Zero greenhouse gas emissions by 
2050. We are now at the business end of climate change and whilst altering our social habits is pivotal 
to tackle the crisis, technological investment, development and delivery must be central to readdressing 
our use of the environment’s dwindling resources and transforming our economy.

This means having difficult discussions with business about their social responsibility. The business as 
usual mentality must come to an end. The climate emergency cannot be stopped by policy-makers and 
the public alone, business needs to respond appropriately to the biggest challenge facing our times. 

4IR technologies offer so much potential to help alleviate the climate 
crisis and I have faith the sector will work with us to deliver our vision.  
The technological opportunities for addressing climate change challenges are numerous; AI informs 
smarter energy consumption to improve household emissions; transport innovations can clean up our 
commute to work; and the new generation of renewable energy and storage technology improves its 
affordability. These developments result in better management of our consumption and help us make 
informed decisions. Whilst I leave it to businesses to present these fascinating cases elsewhere in this 
leaflet, my Parliamentary colleagues and I must supply political leadership to ensure infrastructure, 
investment and training needs are met. 

This truly can be a Green Industrial Revolution if we harness technology, by placing climate issues at 
the centre of innovation and ensuring green economic growth is used to address societal inequalities. 
A Green Industrial Revolution can ignite the transition away from fossil fuels, the creation of secure 
and well-paid jobs in green technology, manufacturing and energy, and support green apprenticeships 
for the next generation and the reskilling of workers in the fossil fuel sector and those impacted by 
automation.

The Fourth Industrial Revolution, with the right political leadership, can be a real opportunity to fix the 
climate emergency and transform our society for the better.  

Anna McMorrin MP, Member of Parliament for Cardiff North

Anna was elected as the Member of Parliament for Cardiff North in June 
2017. Prior to serving as an MP she worked as a Special Adviser to the 
Welsh Government. Anna sits on the Environment Audit and Welsh 
Affairs Committees. Anna’s campaign and specialist areas include 
climate change, plastics, energy and sustainable development.

www.annamcmorrin.co.uk            @AnnaMcMorrin

Above: Siemens hydrogen fuel cell at the Goodwood Festival of Speed

Matthew Knight, Head of 
Business Development – 
Siemens Gas and Power 
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The world needs to move to a low carbon energy system 
to meet the goal of net zero emissions. In BP, we support 
this fast-paced transition. Apart from being the right thing 
to do, it is simply in our best interest – delaying it today 
could lead to an abrupt course-correction tomorrow, 
highly disruptive for business and the world economy.  
 

We are reducing emissions in our own operations, 
improving our products to help customers lower their 
emissions and creating low carbon businesses. We 
are able to do so because of the innovative mindset of 
our people, our unique global research network, and 
the potential being unleashed by digital, big data and 
advanced technologies. 

BP has a long history of working digitally, in particular 
with data and the ways in which we connect and 
collaborate. Almost everywhere you look in BP, digital 
technology is transforming the way we work. 

We are using digital technologies to take people out of 
harm’s way. For example, we used a remotely operated 
device to inspect our Mad Dog platform in the Gulf of 
Mexico, and deployed an unmanned surface vessel to 
gather data from the seabed at the Machar field in the 
North Sea. 

We are monitoring our assets in real time, improving safety 
and efficiency, while driving down costs. This is true of 
our oil and gas facilities in the North Sea, Gulf of Mexico, 
Angola, Trinidad and Oman – but also for our wind farms 
across the US and our biofuels business in Brazil. 

Using ‘APEX’, our highly sophisticated simulation and 
surveillance system, we have created a digital copy of all 
our operated assets, allowing us to virtually test how to 
optimize production before implementation. 

Our ‘Airfield Automation’ tool is enhancing our airport 
fuelling operations globally by analysing operational 
data in real time to prevent one of aviation’s biggest 
risks – misfuelling. 

Our ‘BPme’ app is making it easier, faster and more 
convenient for our customers to pay for their fuel from 
their phones - and access personalised offers in the 
‘BPme Rewards’ scheme. 

We are developing digital platforms to connect 
consumers with local, low carbon electricity to power 
their homes and transport. And, our venturing investment 
in electricity data intelligence company Voltaware could 
help other businesses track their energy demand down to 
individual appliances. 

BP’s global energy trading business is part of a consortium 
– called VAKT – that is building a business to manage 
post-deal trade flow using blockchain technology. 

Greater computing power, sensors and algorithms are 
helping us analyse huge quantities of seismic data in 
hours instead of months – reducing speculation around 
where to drill wells and how to best maximize production. 

We even created a well technology start-up – Lytt – 
that develops and delivers fibre-optic sensing and 
sophisticated data processing algorithms. These 
algorithms analyse the well data to identify patterns 
that paint a picture of the well conditions, including 
sand interference. 

As we train machine algorithms to “understand, process 
and speak”, the potential for machines to enhance 
complex human decision-making and to make routine 
operational decisions looks almost unlimited. It is 
impossible to know where the journey will end. Perhaps 
one indication is our investment in Beyond Limits, the 
company that created cognitive systems for the Mars Rover 
and other space missions - going beyond conventional 
artificial intelligence to autonomous reasoning and 
decision-making. You could see this as bringing their 
technology down to earth. But in BP, we prefer to see it as 
a message to our industry - the sky’s the limit.

Policy Considerations
To accelerate digital innovation and ensure industry strengthens its digital competitiveness, the government has a key 
role to play by: 

•  Creating a long term, stable policy and regulatory framework and risk capital for demonstration and scale up of products 
and services. 

•  Setting national priorities based on capabilities and strengths, through consultation with industry and academia. 
Supporting the excellence of higher education and research. 

• Continuing to share data and information to build knowledge across the North Sea basin. 

Using a crawler for inspections on the 
BP Thunder Horse platform, taking 

people out of danger

BPme app allows users to pay  
for fuel and earn rewards

Air BPs innovative Airfield  
Automation technology

Harnessing the power of digital to 
advance the energy transition 

Our strategy is designed to meet the 
challenge of providing the energy that fuels 
growth and improves lives but in new ways, 
with fewer emissions. 

Peter Mather  BP Group Regional President, Europe & Head of Country, UK 
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The 4th Industrial Revolution is transforming the way 
we live and work. It’s also creating a lasting need for 
more secure, clean energy. The power sector will be 
the foundation on which a zero-carbon, lower cost 
future is built and Drax is uniquely placed at the heart 
of this change.

It’s a journey we’ve been on for years. Our plant 
at Selby in North Yorkshire was once Britain’s 
biggest coal fired power station. Today it runs 
largely on sustainable biomass. It’s Europe’s largest 
decarbonisation project. 

We’re also at the heart of the UK’s renewable energy 
future, with our highly flexible, low-carbon pumped 
storage, hydro and gas-fired facilities supporting 
the huge expansion of intermittent wind and solar 
generation which the UK’s Committee on Climate 
Change tell us will be needed in the years to come. 

We already supply up to 6.5GW of power. That’s 
enough electricity for 8.3 million households whilst 
generating £1.6bn for the economy and supporting 
the jobs of 17,500 people. 

But to achieve our target of net zero emissions by 
2050, the whole country will have to go further. 
Technology and innovation will be at the heart of this 
as we seek to clean up the economy.

Carbon capture and storage (CCS) technology will 
play a crucial role. The government has made clear 
that it wants to see CCS cluster operating by the mid-
2020s. The BEIS Select committee wants to go further, 
calling for 3 of these clusters to be up and running in 
the coming years.

At Drax we’re up for that challenge. In a world first, 
we’re trialling Bio Energy Carbon Capture and Storage 
(BECCS) at our biomass plant in North Yorkshire. 
We’re already capturing 1 tonne of carbon a day. The 
recent award of £5 million to extend Drax’s work on 
BECCS with Leeds University start-up C-Capture and 
a further £500,000 for a fuel cell FEED study using 
CCS is also helping position Drax and the UK as world 
leaders in negative emissions technology. 

We’ve also formed a ground-breaking partnership 
with Equinor and National Grid Ventures to look at 
how we can turn the government’s CCS ambitions 
into reality while at the same time creating a new 
hydrogen economy.  

But we want to do more. We believe this cluster could 
be the key to help clean up emissions in the UK’s 
most energy intensive region. Our plan – for a zero 
carbon Humber – would build on existing knowhow, 
would be scalable and could be delivered quickly. 
Crucially it would also play a major role in helping the 
UK achieve its net zero target. 

Creating a zero-carbon economy could be 
transformative for the Humber and the wider 
Yorkshire region, which also faces challenges from 
the energy transition. That’s a risk we identified in 
Energising Britain, a report we commissioned from 
Imperial College and published at the end of last year. 
It found that without the right support, the energy 
transition risked creating inequalities in society with 
the possibility of some regions being left behind. 

A zero-carbon economy on the Humber, powered 
by CCUS, would ensure that doesn’t happen. It has 
the potential to provide a lifeline for our energy 
intensive industries, deliver a major boost to the 
local economy, create and secure jobs into the future 
and improve air quality. And as the UK seeks to grow 
its trading links around the world, there would be 
potential to export this world leading technology 
abroad. 

The energy transition is at the heart 
of the 4th Industrial Revolution. 
Alongside the decentralisation of the power system 
which will see our customers and communities take 
control of their own energy futures, we stand ready to 
play our part to ensure the UK is equipped with the 
clean generation and carbon removal technologies 
we will need in the future. But policymakers and 
Government must play their part too if we are to 
seize the opportunities of this once in a lifetime 
transformation in our economy. 

The zero carbon technology revolution

Drax zero carbon humber map

EDF Case study 
Project COMMunity
Residents of a block of flats in Brixton are pioneering a community 
energy trading project that will enable them to trade solar 
energy with each other. Project ‘CommUNITY’ (Community Urban 
Neighbourhoods Internal Trading of energY) aims to increase 
residents’ consumption of local low-carbon energy while reducing 
their overall costs.

Led by EDF Energy’s R&D with support from Repowering London, 
the project enables Brixton residents at Elmore House to access 
electricity generated from a solar PV system on the block’s roof and 
trade with one another (peer-to-peer) using blockchain technology. 
The project aims to show how small communities in dense urban 
areas could benefit from a low carbon and local energy system in a 
new and transformative way.

The platform, managed via an app, allows residents in urban areas 
to source their energy from local renewables and either use their 
own allocation of energy or trade it with their neighbours.

Under current regulations, customers cannot buy from, or sell 
to, other consumers but delivery of the project has been made 
possible as part of Ofgem’s ‘Innovation Link’, which allows the 
consortium to work outside the current regulatory framework.

The trial is expected to end in Summer 2020. 
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The UK has made great strides in decarbonising its power 
generation. Since 1990, UK carbon dioxide emissions have 
decreased by 39%. This decrease has resulted mainly 
from changes in the mix of fuels being used for electricity 
generation, with a shift away from coal and growth in the use 
of renewable energy sources. 

2023 marks the start of the fourth carbon budget, 
which begins a period of much deeper decarbonisation 
requirements, including in sectors beyond power generation, 
as well as a much higher deployment of renewables.

Delivering this next level of decarbonisation reduction 
requires a change of approach. It will require action at the 
level of the individual household or business. 

That will involve both empowering consumers as well as  
a pivot away from centralised policy making to policy making 
that supports decentralised solutions. Which is why at Centrica 
we have committed to help our customers reduce their 
emissions by 25%, by direct (3%) and indirect action by 2030.

Recent activism as well as rising demand for low carbon 
products and services all demonstrate climate change is 
becoming increasingly entrenched in the customer mainstream.

And significant advances in technology, in particular in-
home technology, micro-generation, storage, and IT enabled 
customer platforms, all provide an increasingly cost-effective 
route through which individuals can play a role in the 
transition to a far more decentralised energy system.

The value of being flexible

As the UK energy system decarbonises it faces the challenge 
of integrating an ever-growing proportion of intermittent 
renewable generation onto the system. Renewables today 
provide about 30% of our power. By 2030 that will need to 
be more than 60%.1

The result will be a power system that looks very different  
to the one we have today. We are already seeing the  
change from centralised to decentralised energy through  
the deployment of renewables and on-site generation.  
While large centralised power stations continue to play  
a role, smaller scale sources of generation, located closer 
to sources of demand are becoming increasingly important, 
as a range of household and business customers are 
empowered to play a bigger role in the energy system. 

The challenge will be managing more participants on the 
system in more locations, and with a higher proportion of 
intermittent generation. The Committee on Climate Change 
(CCC) reports that as much as 71 GW of flexible capacity – 
excluding interconnectors - will be required by 2030.2 This 
is a huge increase on the approximate 6GW of flexibility in 
existence today.

These challenges can be managed in a cost-effective way by 
making the system more flexible. It has been estimated that 
deploying flexibility technologies could result in needing up 
to 10 GW less of peaking plant to meet demand in 2030. 3 

Analysis by Imperial College London with the Carbon Trust for 
Government suggested the UK could save £17-40bn across 
the electricity system from now to 2050 by deploying flexibility 
technologies. The net benefits (after costs) are predicted to be 
in the range of £1.4 to £2.4bn per year by 2030.4

Policy recommendations to enable a flexible 
energy system

As this new decentralised system emerges, flexibility 
services and smart technology need to be delivered through 
markets that deliver the maximum value for customers and 
the system as a whole. For this to happen we need to enable 
and incentivise customers to engage in this new flexible 
energy system. 

Enabling a flexible energy system in the UK will require  
a number of changes. It is worth highlighting three areas:

• Behaviour - Incentivise customers to provide flexibility 
services via remuneration through the development of 
local, liquid flexibility markets. 

• Regulation - Ensure there is a balance between the 
withdrawal of existing market incentives (i.e. the current 
treatment of network charging arrangements) and the 
introduction of replacement incentives – to avoid a hiatus 
in investment. Amend the policy and regulatory framework 
to support the transition from DNOs to DSOs 

• Data - Access to data is crucial to the development 
of a smart, flexible system and is key to customers’ 
engagement in the network.  It will enable investors in 
the smart system to identify where best to locate flexible 
assets/solutions, inform and drive innovation and better 
demonstrate the value of flexibility. 

Case Study: Cornwall Local Energy Market 

Testing the role of flexibility to unlock future renewable growth

Key numbers: 

• £19m programme

• 150 homes and businesses

• Our pioneering Local Energy Market project in Cornwall is 
the first project in the world to test a market-based solution 
to local grid constraint management, trialling the trading of 
flexible demand, generation and storage as part of a unique 
‘virtual’ marketplace.

• Energy technology including solar and battery storage has 
been installed in around 150 homes and businesses, giving 
them the power to generate, store, and sell excess energy 
and flexibility to the local network operator Western Power 
Distribution and the National Grid.

• Cornwall is the perfect testing ground as the grid is heavily 
constrained due to the amount of renewable energy installed.

• Funded by Centrica and the European Regional Development 
Fund, the trial is being delivered in partnership with National 
Grid, Western Power Distribution, Exeter University, Imperial 
College London and N-SIDE.

Empowering households and businesses to 
meet our climate change targets 

Chart:  Power Flows in a more decentralised energy system

1 Committee on Climate Change, 2018 Progress Report to Parliament, June 2018, Figure 2.7 
2 Committee on Climate Change, 2018 Progress Report to Parliament, June 2018, Table 2.3 
3 Ibid. 
4  Imperial College London. Carbon Trust An analysis of electricity system flexibility for Great Britain, November 2016 
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Halden’s VRdose Planner allows users 
to simulate a sequence of activities in a 
3D virtual environment and optimise the 
process route that results in minimum 
operator exposure to radiation, based on 
real time dose uptake data. Created by the 
Institute for Energy Technology (IFE).

Britain led the development of nuclear power from the 
1950s. Today nuclear supports 87,000 jobs, contributes 
£12bn of GDP and provides approximately half our low 
carbon electricity.  With climate change dominating 
energy policy for the foreseeable future, the scientific 
consensus is that nuclear’s contribution will grow in 
importance in achieving vital goals such as limiting 
global temperature rise to 1.5C and the UK’s recent 
commitment to reach Net Zero by 2050.

A challenge, and an opportunity

However nuclear comes with challenges. Reactors are 
large, long-term investments, so private-sector investors 
seek substantial incentives and strong reassurances to 
mitigate risk. Recent cancellations and suspensions of 
UK new build projects illustrate that many investors are 
not yet sufficiently reassured. 

  One reason is the sector’s relatively slow pace of 
change over recent decades. Where other sectors have 
embraced innovation and the rapid adoption of new 
technology, nuclear is seen as sluggish; preferring to 
stick with tried and tested technologies rather than 
embrace the new. 

Yet this creates opportunity – the 
scope for beneficial disruption through 
Industry 4.0 and deployment of new 
technical innovations is now huge. 

The opportunity is magnified further by synergy with 
the UK’s Industrial Strategy, including the Clean Growth 
Grand Challenge, Britain’s commitment to grow R&D 
spend to 2.4% of GDP and the Nuclear Sector Deal’s 
significant cost reduction commitments. 

Embracing technical innovation requires a 
broader perspective

In 2017-18, the National Nuclear Laboratory (NNL) 
facilitated workshops that brought together leaders from 
major nuclear companies with those from industries 
including space, automotive, rail, ship building and 
health to ask how the nuclear sector could deliver both 
cost reduction and increased productivity. Structured 
around the “8 Great Technologies”, discussions centred 
on how innovation can truly drive positive change and 
benefits.

Through the experience of other sectors, we recognised 
that deploying technical innovations is only part 
of the answer to truly transform. That also requires 
transformation in: the culture and leadership to encourage 
innovation; the widening of collaboration and supply 
chains beyond conventional suppliers; the approach to 
programme and risk management; and the approaches 
to financing nuclear projects. Our work also showed the 
importance of a regulatory environment which encourages 
and fosters innovation in support of compliance with 
nuclear safety, security and environmental standards 
- consistent with the recent “Regulation for the Fourth 
Industrial Revolution” White Paper.

Figure 2. Aligned to the 5 Foundations of the Industrial Strategy: Innovation-led 
transformation of nuclear requires a holistic approach

Delivering value to society

Global technology leadership
Home to a vibrant community of engineers,  
technologists and scientists, world-class research, 
development and innovation infrastructure, and aligned 
with a clear Industrial Strategy, the UK is well placed to 
develop pioneering nuclear technology. Government also 
has a clear role to play in unlocking this potential. While 
recent policies have – rightly - enabled a flourishing 
renewable sector, to meet the Net Zero target these 
must be expanded to stimulate innovation and attract 
investment across the whole clean energy sector – 
including nuclear.

This shift includes:

• Embracing policies that move towards an investment 
framework that incentivises all competitive, low carbon 
options, rather than specific technology

• Investing in the growth of a stable low carbon energy 
mix which can accommodate the increased share of 
renewable energy generation

• Committing to a coherent, consistent and stable policy 
framework

• Investing in the development of people from a truly 
diverse range of backgrounds and encouraging cross-
sector collaboration and mutual learning.
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Keen AI is a UK based technology start-up that specialises 
in Machine Learning and Machine Vision. We work with 
organisations and businesses to automate or augment 
processes using our KAI-Vision platform.

As a company, we are passionate about applying 
machine learning techniques to real-world problems. 
We work closely with our clients as we find the most 
effective approach to implementing Artificial Intelligence 
commercially starts with evaluating each process to 
identify small adjustments that make it more amenable to 
machine learning. We engineer processes - rather than just 
providing solutions - to improve outcomes.

We are currently working with National Grid to augment the 
visual inspection process they use to assess the condition of 
the electricity transmission network. There are approximately 
8,000 km of overhead lines in England and Wales, and 
considerable time is spent by engineers reviewing helicopter 
footage to identify defects along these lines. We have used 
machine vision and our KAI-Vision platform to build machine 
learning models that identify assets along the transmission 
lines for inspection, assisting the engineers in reviewing the 
footage. Over time our dataset - our training data - grows 
allowing us to train models that can identify defects (on 
top of identifying the assets we assess their condition), 
thus making the maintenance of critical infrastructure more 
efficient. Our goal is for this approach to be adopted outside 

the Energy sector, in other infrastructure dependent sectors 
as better, faster, cheaper condition monitoring benefits 
everyone - our clients, their customers and the country.

Having recently attended the European Commercial UAV 
Expo, it is clear to us that as companies are able to gather 
larger amounts of data, they are looking for faster ways of 
processing that data, which could have huge implications 
in the area of condition assessment. Reviewing footage has 
been a bottleneck for National Grid which this approach 
removes.

Artificial Intelligence is a major aspect of 
the Fourth Industrial Revolution, and the 
UK has an opportunity to establish itself 
as a leader in this new area. 
Research has shown that AI has the potential to double 
economic growth by 2035, by providing new avenues to 
increase productivity. The UK should strive to be a driving 
force in the adoption of Artificial Intelligence by industries, 
and as such should look to support and foster UK based 
companies that are making this a possibility. This is 
particularly prudent as data sensitivity, data sovereignty and 
cyber security become increasingly relevant.

We need technology to rise to the challenge
Liberal Democrats have for many years led the way on 
green issues and during the Coalition, Liberal Democrats 
laid the foundations for the green energy success we 
are beginning to see in the UK. In September 2017 we 
introduced the concept of net-zero greenhouse gasses 
into our public policy, and we will be updating that 
policy, alongside a comprehensive plan to achieve it,  
at out conference in September.

Meanwhile in June, Parliament largely united to agree 
on an amendment of the Climate Change Act, setting  
a net zero target by 2050. This is a binding commitment 
to end the UK’s contribution to climate change.  
But of course, this is the equivalent of unfolding a map, 
pointing at it and saying, “That’s where we want to go.” 
It does not in any way get us any further down the road 
unless we understand how we are going to get there. 
And to get there we will need many technological leaps. 
Not least because we will have to go beyond simply 
reducing greenhouse gas production, we will have to 
remove greenhouse gases from the atmosphere. 

The road to zero requires planning and investment, 
and it requires technology that does not currently 
exist. When faced with this challenge, most people 
look immediately towards electric vehicles, but, whilst 
this is an important step, I will focus on three other 
technological challenges: High volume and sustainable 
energy storage, commercial and residential building 
efficiency, and decarbonising domestic heating.

We need to accelerate the development of renewable 
and low-carbon electricity, in Government Liberal 
Democrats set the framework for the rapid expansion  
of low carbon electricity and going  forward a much  
more ambitious target is needed. However, for that to 
provide a stable supply capable of handling fluctuating 
demand we either need a reliable baseload generator,  
or we need sustainable high-volume energy. Without 
that we will not have a flexible, low-carbon grid – the 
kind needed to support the other new technologies 
needed to decarbonise. We need to devote at least 
as much thought and money into developing energy 
storage as we have in the past devoted to nuclear power.

The UK has some of the worst buildings in Europe, 
most of us live and work in energy-leaking inefficient 
buildings. We already have much of the legislation 
we need to introduce a major programme to enhance 
energy efficiency; we need to enforce those regulations. 
For new buildings, there is a potential for revolution. 
I worked on the Lord’s Science and Technology 
Select Committee report into off-site building and 
was impressed with what I saw – expanding this type 
of building will dramatic improve the quality of our 
buildings. There are many reasons for supporting this, 
particularly that better process control and oversight 
builds more efficient buildings. The Government and 
the public sector must lead with the buildings they 
commission, embracing this new, radical process to 
build the highest quality buildings.

Even with efficient buildings and a low carbon 
electricity grid, decarbonising heating is a very 
important and potentially expensive step that must 
be taken – there are 26 million homes in the UK and 
the majority of fossil fuel heating. Here we need to 
look beyond electricity and work on several options 
including heat pumps, hydrogen and possibly 
biomethane. 

Delivery will be tough. The last time the UK had a big 
domestic switchover it was between coal gas and 
natural gas, made much easier by a single national 
monopoly delivering it. We know how poorly the smart 
meter installation process is going, so delivering 
change of this magnitude will be interesting.

These are just three examples. None of us 
underestimates that overall there are many more 
challenges, but the objective is vital. Working together, 
public research and development alongside innovative 
private sector businesses, we can deploy and 
demonstrate the technology in the UK. In that way we 
will not only deliver a greenhouse gas free future, but 
we will also create technology and expertise that will 
be of value globally. 

Our work with National Grid and its impact 
on the future of visual inspection processes

Lord Fox 

Chris Fox is Liberal Democrat Lords Spokesperson for Environment and Climate 
Change & Business, Energy and Industrial Strategy. He is a member of the 
Lords Economic Affairs Committee and for four years served on the Science and 
Technology Committee. He gained a chemistry degree from Imperial College, 
graduating in 1980. Before becoming a peer in 2014 he had a long career in the 
petroleum, nuclear, food and engineering sectors and serving on the executive 
committees of three FTSE 100 companies.
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Getting a reliable supply of clean and affordable energy 
is now a basic expectation for the UK and its citizens. But 
many people think that the transition to a low-carbon 
energy system, and the increased ‘smartness’ and 
‘localness’ that may be needed to support this, offer the 
opportunity of benefits that go beyond simple bill savings. 

Health and wellbeing

Smart meters data are primarily used for billing, but 
intriguing new applications are being suggested. 
Researchers at Liverpool John Moores University have 
been testing the potential of smart meter data and 
machine learning techniques in helping to monitor 
the activity of vulnerable patients such as people with 
dementia.5 For example, if they don’t use their kettle by 
an expected time in the morning, this could trigger a 
message to alert a carer and let them know they should 
check in.

Smart meter data also offers the potential for remote 
measurement of how well insulated homes are. 
Combined with knowledge of outdoor temperature, it may 
be possible recognise homes (or collections of homes) 
which are at risk of being unhealthily cold in winter. 6 
This could help target energy efficiency improvements 
or other initiatives that could help improve the health 
and wellbeing residents. Of course, the proper levels of 
consent and/or aggregation will be required to minimise 
privacy and security concerns.

Thriving communities

Energy systems are not just expected to get smarter, 
but also more local. Community energy schemes have 
already widely demonstrated their potential to bring 
communities together around a shared goal, and 
digitization presents exciting new opportunities. 

Repowering London, a community energy group working 
with EDF Energy, are trialling a peer-to-peer energy 
trading scheme in a block of flats in south London. 7 
Using solar panels installed as part of a previous project, 
residents will not only be able to benefit from cheaper 
electricity but also trade or gift it to others in the building. 
Repowering’s mission also involves giving training and 
work opportunities to local people8 – and smart local 
energy systems are expected to provide access to this 
kind of high quality work across the regions and nations 
of the UK. 

Not all sunshine

While the potential benefits are significant, there are 
significant risks that not everyone will get to experience 
them. For example, while there are many examples 
of innovative smart energy projects in social housing 
contexts, it will largely be wealthier households who have 
access to new renewable and storage technologies and 
therefore get to profit from (for example) peer-to-peer 
trading. 

There are already substantial disparities from region to 
region regarding smart local energy initiatives, and many 
people could miss out simply because there is not the 
critical mass of knowledge, interest and resources where 
they live to get such schemes off the ground. Worryingly, 
such areas may increasingly foot the bill for running 
national electricity and gas grids, since they have no 
choice but to use them and can’t rely as much on onsite 
or local generation/storage.

For policymakers, there will be a tightrope to walk between 
encouraging the innovation we need to foster the social 
benefits of a low-carbon energy transition, while ensuring 
that certain groups of the population (especially those in 
vulnerable situations) don’t get left behind. 

5 See the EPSRC-funded project Data Analytics for Health-Care Profiling using Smart Meters, and for a review see Fell et al, 2017, Energising Health: A review of the health and care applications of smart meter data. 
6 See Chambers 2017, Developing a rapid, scalable method of thermal characterisation for UK dwellings using smart meter data. 
7 See EDF 2019, EDF Energy empowers social housing residents to trade solar energy. 
8 See https://www.repowering.org.uk/about-us/.

What could be the social value of smarter, 
more local energy systems?

Michael J. Fell, Senior Research Fellow,  
UCL Energy Institute

Michael is currently working on these issues under two UKRI-funded projects: the Centre for Research  
into Energy Demand Solutions, and the Energy Revolution Research Consortium (EnergyREV).
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Meeting the UK carbon budget 
requirements for the Fourth Industrial 
Revolution 
Dr Anthony Velazquez Abad, Research Associate in Energy Systems, UCL Energy Institute

Meeting the UK carbon budgets requires 
a change in consumers’ behaviour, energy 
efficiency improvements and the decarbonisation 
of the energy sector. The energy transition 
towards a low carbon energy system aligned with 
sustainable development goals will present socio-
techno-economic challenges. A whole-energy 
system view of different cost-efficient scenarios 
reveals that there is not a unique solution and the 
future energy mix will consist of a combination 
of energy pathways, combining fossil fuels, 
bioenergy, nuclear and other renewables.  The 
main trends that emerge are the electrification 
of heating, transport and industry, and the 
deployment of carbon capture and sequestration, 
renewables and energy storage technologies. 

Challenges Ahead

Air quality and GHG emission reduction targets 
are two of the main drivers for the electrification 
of the economy.  The main challenge is that we 
will need to increase the current power capacity 
several times to cover the energy demand. 
This is particularly difficult considering that the 
deployment of nuclear power faces resistance, that 
coal-fired power plants are being decommissioned 
and that we need to phase out natural gas by 
2050. Some of the stress in the energy system will 
be ameliorated deploying energy interconnectors, 
renewables, energy storage and the introduction of 
digital technologies. 

Figure 1. Hydrogen pathways for a diverse hydrogen-based energy system. Source: Staffell et al. (2019).

Decarbonisation of heating is particularly complex, as only a few technologies can reach 
meaningful scales. Changing the gas network to low carbon hydrogen is one of these; 
however, this will require the adaptation or replacement of domestic appliances and gas 
pipelines. In the interim, injecting hydrogen or biomethane into the grid can support the UK 
Carbon Budgets targets.

The decarbonisation of some industries can be achieved electrifying some of the production 
processes; however, current costs could jeopardise the competitiveness of UK businesses. 
GHG emissions in steel making can be reduced by 90% and there are opportunities to 
produce low carbon fossil fuels and fertilizers.

In the transport sector, the main two zero emission technologies are batteries and hydrogen 
fuel cells. Battery electric vehicles yield lower range and longer recharging times than petrol 
and diesel cars. Furthermore, there are issues concerning the use of critical materials from 
the geo-political and sustainability standpoints, and the lack of recycling solutions. Hydrogen 
and fuel cells offer similar operational characteristics to incumbent technologies; however, 
economies of scale are necessary for these to become cost-competitive, in addition to the 
development of local supply chains and skills.

Policy Considerations
The deliver the energy transition, policies should promote research and innovation in technological 
breakthroughs. It is also necessary to conduct trials, demonstration and educational programs to improve 
customers awareness, perception and attitudes of these new technologies. Policies promoting green procurement 
programs among public administrations, subsidies and incentives, play also an important role, as this leads to 
economies of scale and cost reductions, impacting positively on future market development. However, these must 
consider the energy system as a whole, remain technology neutral, letting the market to pick winners. 

The lack of harmonised standards increases research and development costs and it decreases international 
trade. Environmental policy uncertainty and differences in environmental regulations globally, leads to loss of 
competitivity among UK businesses, slowing down the uptake of cleaner energy technologies or off-shoring 
manufacturing. The impact of policies should also consider the emissions from consumption, to account for off-
shored emissions from UK consumers.

Achieving a net-zero emissions economy by 2050 will be expensive and policies must ensure that the costs of the 
energy transition are shared fairly among all.

Staffell, I., Scamman, D., Velazquez Abad, A., Balcombe, P., Dodds, P.E., Ekins, P., Shah, N., Ward, K.R., 2019. The role of hydrogen and fuel cells in the global energy system. Energy & Environmental Science.
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About the APPG
As technologies like artificial intelligence, the internet 
of things, robotics and process automation, additive 
manufacturing, augmented and virtual reality, social media, 
and other emerging innovations continue to converge, our 
economy and society will become highly networked and 
increasingly dependent on data.

The All-Party Parliamentary Group on the Fourth Industrial 
Revolution was launched to encourage pro-active 
engagement with the policy implications of new and 
emerging technologies, and to raise awareness of the 
corresponding challenges and opportunities for Britain’s 
economy and society.

Founded in 2017 by Alan Mak MP, it is now one of the 
fastest growing and most active All-Party Groups in 
Parliament. The group exists to bring together Government, 
parliamentarians, academia, the private sector, and other 
stakeholders to consider how technological advancement  
is changing our economy and society, and how political  
and business leaders can and should respond. 

The group also seeks to build a large non-parliamentary 
community of business leaders, academics, and other 
individuals interested in technology policy, to connect 
politicians and advisors in Westminster with industry and 
academic expertise around the country.

The APPG will continue to reinforce the message that Britain 
has a once-in-a-generation opportunity to harness emerging 
technologies to boost economic growth and raise living 
standards, and that this should be a priority for policymakers. 

Sponsors

APPGs are informal cross-party groups that have no official status within 
Parliament. They are run by and for Members of the House of Commons and 

House of Lords and receive no funding from the taxpayer.

We can only exist thanks to the sponsorship partners that support our work.

Officers
Alan Mak MP (Founder & Chairman)

Peter Kyle MP (Vice Chairman)

Wes Streeting MP (Vice Chairman)

Kevin Hollinrake MP

Stephen Kinnock MP

James Cartlidge MP

Michael Tomlinson MP

Andrew Griffith MP

Anthony Browne MP

Pat McFadden MP

Lord Holmes

Lord Willetts

You can find out more about the APPG 
on our website www.4irappg.com  
or on twitter: @4IR_APPG

Sponsored by
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