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Electric Vehicles (EVs) have been around for decades.
The trusty milk-float, a once common sight amongst the
suburbs of the UK, is now a precursor to a new transport
revolution. With the advent of more advanced technology
increasing the range and efficiency of EVs and
government policy pushing a green agenda we are set to
see a dramatic increase in EV usage over the next few
years.

The take-up of this form of motoring, combined with
Autonomous Vehicles, offers huge opportunities for UK
businesses and communities with the potential for job
creation, new skills development and economic growth,
alongside the valuable environmental gains in clean air
and a sustainable future. Seizing on such opportunities
would enable the UK to send a clear message to the
world that we are leaders in innovation, creative thinking
and sustainability.

This paper aims to provide a view on how these ambitions
can be supported and defines some of the key steps that
will need to be taken across multiple UK sectors to make
EVs a mainstream reality.

In particular this paper focuses on the supporting
infrastructure of EV charging points and the
organisations, such as Local Authorities, that will be
responsible for the funding and strategy behind their
installation. The paper also addresses some of the key
considerations for Transport Authorities who must
support fleets of electric taxis, and Private Businesses
that must also look at fleet management and the
demands placed upon them by their employees and
customers.

Emu Analytics works with many clients across key
industries that will be disrupted the most by EVs. This
leaves us in a unique position to understand the
challenges faced and start to advise on them using our
analytical and location-based insight skills.

Ultimately the UK, by investing in the right way early, has
the opportunity to be a global leader in Electric Vehicles,
benefiting businesses, towns, cities and communities by
preparing for a sustainable future.

1
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Emu Analytics

Emu Analytics is a UK-based
technology company specialising in
the movement of people and
machines through the use of
location-based data such as Internet
of Things, mobile networks and
smart meters.

They offer products and services to
help organisations benefit from
location insights covering use cases
such as safety and security, transport
planning, property management,
retail strategy and logistics.
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Over the next 5 years the UK has a valuable opportunity to
become a global leader in the provision and use of electric
vehicles. There are potentially enormous positive impacts
for our communities, our economy and our health on offer.
By the early 2020s there will be over 1 million electric
vehicles on the road1a. Local Government and Businesses
must act now to support this initiative or risk being left
behind in a new transport revolution.

This white paper gives a detailed review of the UK's current state of
electric vehicle readiness. It discusses the political and technological
drivers pushing towards this green alternative to petrol and diesel
vehicles, while framing the argument for why this should be a priority
for Local Authorities, Energy Providers and Private Business.

Recommendations are made throughout the paper targeted at these
three groups.

The core of this paper is built around one of the main blockers to
electric vehicle ownership - the deployment of charging points - and
deals with the key questions facing organisations responsible for their
installation.

How should deployments be prioritised?

Where should chargers be deployed?

When do these deployments needs to happen?

Uniquely, this paper attempts to answer these questions both at a
national level, comparing Local Authorities across the country, but
also down to the street level, proposing and using new techniques
and models to identify priority charging deployment sites.

The paper approaches the identification of charging point sites
through an extensive use of human geography and existing
infrastructure assets to determine optimal sitings. This is considered
more advanced than many existing studies that look at ease of
installation over actual need.

In addition the paper uses Experian's powerful Mosaic consumer
classification data to help identify key electric vehicle usage
segments. Its rich consumer insights help to identify likely hot-spots
of immediate and longer-term electric vehicle adoption, which can
then be further analysed for charger placement.

A Sustainable Future - Preparing for Electric Vehicles | Page 2 of 48emu-analytics.com



E
X
E
C
U
T
IV
E
S
U
M
M
A
R
Y

These categories are shown to help focus installations, alerting
organisations to more urgent deployments in the short-term and
helping to inform budgets, planning and strategy for the medium to
long-term.

Limited Charging Infrastructure - little to no charging points
deployed within the Local Authority

Innovators - where members of the public have already made
the switch to electric vehicles

Diesel Switchers - areas with higher than average diesel
vehicle owners that will likely switch to retain the similar tax
and economic benefits they enjoyed with diesels, and to avoid
limits on their travel ability, to be curtailed by Clean Air Zones

Early Adopters - areas where members of the public are most
likely to make the switch to electric vehicles in the next 5
years, based upon key demographic markers

Pollution Targets - Local Authorities with higher than average
exhaust emissions, who would see the most health related
benefits from pursuing an electric vehicle strategy

Five key categories of Local Authority area are proposed to help
focus infrastructure deployments in the short to medium-term:

Case Studies

Two case studies are included in this
paper for Greater Manchester and
London. These provide detailed
views on charging point
deployments across residential
areas (pin-pointed to street level),
work places and car parks, as well
as looking at how to provision them
to support public transport and taxi
services.

There are only limited resources on
the subject of where to deploy
charging points, and many rely on
ease of installation as a guiding
theme. In this paper we have
concentrated on using
infrastructure, demographic and
people movement data sets to
inform the optimal siting of
charging points.

Page 3 of 48 | A Sustainable Future - Preparing for Electric Vehicles emu-analytics.com

In a faster, more complex world,
where millions of interactions take
place every minute of every day,
Experian’s data and analytics help
people, businesses and organisations
protect, manage and make the most
of their data, creating better business
outcomes and building stronger
customer relationships.

In modern marketing, customer
experience is key. To deliver relevant
interactions, brands need to
understand their customers. Through
data insight and expertise, Experian
helps deliver the experiences your
customers deserve.
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Key Proposals

Local Authorities (LAs) are aiming to deliver economic growth
whilst improving local air quality and are encouraging their residents
and businesses to travel more sustainably. Supporting the adoption
of electric vehicles is a significant step in meeting these targets.

LAs should quickly identify where demand for electric vehicles will
come from in the next 5 years based on the proposals within this
paper and use street-level insights to provide evidence for
Government Installation grants. They should focus on on-street
residential chargers first, followed by public car parks to support
commuting and town centre use.

Additionally, there is a valuable opportunity for LAs to provide real
leadership in this area across different sectors such as energy,
transport and property development. This could allow a far greater
opportunity to be realised through these groups working together
to provide seamless, multi-modal electric vehicle travel for their
communities, via coordinated charger deployments and strategy.

Energy Suppliers & Network Operators should use target
deployment categories to better inform their regional demand
planning. They also have the opportunity to create and promote
charging tariffs at a consumer and businesses level, targeting areas
in the country that will see the largest uptake of electric vehicles
first, balancing increases in revenues with necessary supply
infrastructure investment.

More innovative proposals are also emerging, re-defining the
relationships between the supplier and the customer, through
shared infrastructure. Energy Companies should ensure they are not
left behind by sticking to traditional tariffs and supply models.

Private Businesses have a golden opportunity to capitalise on
electric vehicle take-up across several key areas.

New revenue streams can be opened, providing charging facilities
to customers, prioritised by take-up of electric vehicles in the area
as shown by this paper. Costs could either be absorbed as an
incentive exercise, redeemed through in-store purchases or passed
directly onto the customer.

Employers can potentially attract new and valuable staff members
keen to switch to electric vehicles. Existing employees could benefit
from tax savings through electric vehicle leasing.

Fleet management savings could be significant, and businesses
should be looking to switch early, before regulations and Clean Air
Zones impact budgets and the freedom of movement in urban
areas.



The electric vehicle market has grown significantly in the
last 5 years helped by a regulatory push to green vehicles,
but still hindered by a lack of charging infrastructure and
real range equivalency to petrol and diesel cars.

In the last year there has been a noticeable positive step-change in
the tone of discussions on electric vehicle adoption. This has largely
been led by a dual push from industry leaders such as Tesla - bringing
a practical consumer-led product to life - and National Government
and Local Authorities, who are starting to push a green agenda in the
form of zero-emission targets, polluting vehicle bans and the
provision of sizeable grants for supporting infrastructure.

Political Climate

The UK Government has been directly supporting electric vehicle
manufacturers and consumers since 2011 with its Plug-In Car Grant.
This has since been extended to 2020 with a cash injection in the 2017
Autumn Budget of £100 million. It was also announced in the same
Budget that a new Charging Infrastructure Fund would be created,
backed by a £400 million pot, with an additional £40 million made
available for charging research & development activities. This
combined with new regulatory changes, such as benefit-in-kind tax
for charging at work, have sent a clear message to the industry that
the Government sees electric vehicles taking centre stage in a
transport revolution.

This support is also necessary to build consumer confidence. Until
recently diesel vehicles were offered similar concessions prompting a
surge in popularity and sales.
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By 2020 all diesel and petrol vehicles will be
banned from some parts of Oxford City Centre,
with all of London following by 2050

CURRENT SECTOR TRENDS3

However diesel engines have recently fallen out of favour. Air
pollution has become a hot topic, with environmental groups and
mainstream media leading investigations into air quality. A joint
investigation by Greenpeace and The Guardian newspaper found that
hundreds of thousands of school children are being exposed to
damaging levels of nitrous dioxide from diesel vehicles. This has led
to a growing unease and a dip in consumer confidence compounded
by high-profile scandals involving Volkswagen, a leading car
manufacturer, who admitted to cheating emissions tests and lying to
customers.



Consumers are also faced with the advent of more Clean Air Zones
and pollution levies. London and Oxford have both announced bans
on petrol and diesel vehicles by 2050 and 2035 respectively and
other Local Authorities will follow suit to protect their environments
and communities.

Twenty two Local Authorities have recently been mandated to look at
Clean Air Zones by the UK Government and develop Clean Air Plans
by December 2018. They are, therefore, under pressure to look at
opportunities to reduce air pollution as soon as possible. Electric
vehicle usage will likely become a key driver towards these goals, with
high polluters such as diesel engines being pushed out.

All of this has had a knock-on impact to new diesel car sales with the
average year-on-year percentage change a steady negative 20
percent for the last 6 months of 20171. With new sales decreasing at
this rate the diesel market will be unsustainable and the existing fleet
of diesel cars in the UK will quickly age and need to be replaced by a
more 'in-favour' and green alternative.

All of these vehicles are based on
the same core technology of a bank
of batteries providing power. As
such these vehicles are completely
reliant on home charging and the
availability of charging points
across the country. With this in
mind one of the most crucial
statistics for consumers is how far
they can travel on a single charge -
or 'range'.

The majority of pure EVs have a
range of between 100 and 200
miles (although real world figures
are less). Tesla are by far the class
leaders with a max range of 350
miles, however their cost to buy is
significantly higher. As such for an
average family car there is still a
notion of 'range-anxiety', especially
if mid and end-of journey charging
points are not readily available.

Technology

A large proportion of car manufacturers now offer pure electric
vehicles as part of their range. Nissan and Renault have had offerings
in the UK for several months with the 'Leaf' and 'Zoe' respectively.
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Tesla Model X 100D 351 miles

Official Electric Vehicle Range
(2017)2

Renault Zoe Z.E 40 250 miles

BMW i3 94Ah 195 miles

A Sustainable Future - Preparing for Electric Vehicles | Page 6 of 48emu-analytics.com
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Manufacturing

Automotive Original Equipment Manufacturers (OEMs) are pushing
to vastly increase the number of electric vehicle models available on
the market. According to a report by Bloomberg New Energy Finance
(2017) by the end of 2022 car manufacturers will offer 136 pure
electric models. In Europe alone there will be 58 models to choose
from.

All of this is pushed despite a consistent haemorrhaging of cash flow
from the market leaders, Tesla, who in Q2 2017 posted a staggering
$1.2 billion cash burn.

The argument is that the cost of this new technology can only come
down by scaling up manufacturing and flooding the market.

The positive message out of this is that those countries, such as the
UK, willing to push for the adoption of electric vehicles over the next
5 years through regulation and incentives will likely be supported by
a car industry keen to supply.

By 2022 there will be 136 pure electric vehicle
models offered globally, with 58 available in
Europe alone.

Energy

UK Energy Suppliers and Network Providers are currently looking at
different ways of supporting their customers as they begin to move
towards electric vehicle ownership. The offerings range from the
creation of new tariffs to radical thinking, re-defining the relationships
between supplier and customer.

New tariffs are coming online offering customers cheaper electricity
at night, when the majority of electric vehicles are charged. This
obviously benefits the customer financially, but also allows the
Energy Supplier to manage demand more effectively, discouraging
customers from simply charging at 6pm when they come home,
which would place a considerable strain in an already high peak
period.

At the more innovative end of the spectrum is the use of the
customer's own infrastructure. Suppliers are looking at how they can
take over the management of a customer's battery at night to store
and sell energy as the price fluctuates. Any profits could then be
shared with the customer, which could translate into a free charge for
their car or money off their tariff.

emu-analytics.com



Charging Point Availability

As of May 2018 there were more than 9,600 public chargers (and
approximately 16,500 connectors) in just over 5,700 locations across
the UK3. Although this may seem like a high number when compared
to the number of petrol stations in the UK (8,459 last year), these
charging points are occupied for a greater length of time than a
petrol pump and therefore their numbers must be greater to deal with
this.

There are 3 common types of charger that determine the charging
speed and the length of time that a car would occupy a connector for:

Rapid (43-120kW) - provides 80% charge in 30 minutes

Fast (7-22kW) - fully recharge some models in under 4 hours

Slow (up to 3kW) - takes around 8 hours for a full charge

So for the petrol pump comparison, in reality the rapid charger is the
only viable option. This is a much lower number, with only 1,500 public
chargers and around 3,500 connectors available in the UK. Based on
the 150,000 registered Electric Vehicles in the country this would
work out at 43 cars per charging connector, which is not sustainable.
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Of the 150,000 registered Electric Vehicles in the
UK there are 43 EVs for every rapid charging
connection across the country4,5

The location type of charging points is also important. If people don’t
have their own charger they need to ensure that they have access to
an adequate network of on-street chargers near their home.
Everyone, regardless of if they have their own charger or not, will also
want to know that there are sufficient chargers in, and on the way to,
key destinations to prevent range anxiety when they travelling.

According to the National Charge Point Registry the majority of
chargers with a known location type are in public car parks, service
stations or park and rides/workplace car parks. Currently only 3% of
large supermarkets have a charging point. Supermarkets are known
locations where people will be likely to leave their car for over 30
minutes and so would benefit from rapid chargers. Currently ASDA
has the best coverage with chargers available at 19% of their stores.
Tesco on the other hand only have chargers at 0.4% of its stores. LIDL
has the highest percentage of rapid chargers although at 11 this
number is still incredibly low.

A Sustainable Future - Preparing for Electric Vehicles | Page 8 of 48emu-analytics.comemu-analytics.com



Electric

vehicle

registrations

and charger

ratios per

Local

Authority

C
U
R
R
E
N
T
S
E
C
T
O
R
T
R
E
N
D
S

Page 9 of 48 | A Sustainable Future - Preparing for Electric Vehicles emu-analytics.com

Has one of the worst
electric vehicle to
charger ratios in the
country with only 1
charger available per
485 vehicles.

PETERBOROUGH

Has one of the best
electric vehicle to
charger ratios with 1.45
cars per charger.

NEWCASTLE



According to data from the Open Charge Map and the National
Charge Point Registry, 7% of Local Authorities have less than 2
chargers and 2% have no charging infrastructure at all. The City of
London and Westminster are the best equipped with over 200
charging locations in total.

6 Local Authorities have no chargers, meaning there is no charging
provision for people away from their main residence, unless supplied
by their place of work. Of those Local Authorities which do have
public chargers, many are over subscribed. For example,
Peterborough has 485 electric vehicles to every 1 charging location
which shows that the public charging infrastructure is hugely lagging
behind. There is a long way to go for the current charging
infrastructure to even be able to meet current demand in these areas.

As electric car ownership increases this lag will increase. If 20% of
cars were to become electric, without any increases in charging
infrastructure, the average number of cars to each charging point
would be 1,500. This varies spatially, with both Caerphilly and Perth
& Kinross having over 15,000 cars to each charger. Again, without a
massive increase in charging infrastructure many people will find it
near impossible to access sufficient charging facilities and so, will be
hard pushed to switch from petrol/diesel vehicles to electric.
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In the last few months the rate of increase of charging points has
matched that of new electric vehicle registrations. However based on
the figures presented earlier this rate now needs to increase to both
meet demand and substantially improve charger to vehicle ratios. It
is imperative that there is a sufficient charging infrastructure in order
to encourage people to make the switch to electric vehicles.

A Sustainable Future - Preparing for Electric Vehicles | Page 10 of 48emu-analytics.com
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Electric Vehicle Uptake

Since the UK Government started the Plug-In Car Grant there has
been a remarkable surge in electric vehicle registrations. Between
2016 and 2017 there was over a 20% increase in new registrations
alone. During 2017 53,000 Ultra Low Emission Vehicles (ULEVs) were
registered for the first time in the UK which represents the highest
number seen since records began in 20106.

While the total number of registered electric vehicles is still dwarfed
by those of petrol or diesel it is important to note that diesel sales
have seen an equally remarkable decline, practically decreasing at the
same rate as electric vehicles are increasing. This trend in the diesel
market is unsustainable and will see in the very near future a cross-
over where electric vehicles sales will overtake those of diesel.
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Public transport is also following a similar path. Milton Keynes was the
first place in the country to introduce electric buses, with 8 in service
by the end of 2014. The buses are charged wirelessly when they stop
over charging plates, which are located at each end of the route. The
induction charging takes 10 minutes and allows the buses to be in
operation all day without running out, they are then charged over
night in the depot.

Page 11 of 48 | A Sustainable Future - Preparing for Electric Vehicles emu-analytics.com

In 2017 there was a 20% increase in pure, non-
hybrid, electric vehicle registrations in the UK
compared to a 20% decrease in diesel7

New ULEV
registrations
in the UK



London currently has the largest electric bus fleet in Europe. There
are over 2,500 hybrid buses in use across the TfL network
representing about 25% of the total stock. In July 2016, 3 further
routes were announced that would switch fully to electric buses,
adding a further 56 fully electric buses to the network bringing the
total to over 170. This means there are now 9 fully electric bus routes
in London.

York will have the first fully electric park and ride fleet and will be the
first place outside of London to have fully electric double deckers.
This will mean that there will be 32 electric buses in operation in the
city.

Trend Setters

Several UK Ambulance Services have been at
the forefront of electric vehicle adoption for the
last couple of years. For example North West
Ambulance Service NHS Trust (NWAS)
introduced electric vehicles into its fleet last
year, a move expected to save £2.5 million in
fuel costs over the lifetime of their lease.
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Milton Keynes is one of 4 UK cities to receive
government funding through the Go Ultra Low
Cities initiative in order to boost infrastructure for
electric vehicles. There are already 170 standard
and 56 rapid chargers installed with the aim to

Royal Mail have also started to look at using
electric vans. By the end of 2017 they had 9
electric vans in use in London and had ordered
another 100 fully electric vans to be added to
the fleet. Royal Mail have around 49,000
vehicles in total across the country and so,
although the current proportion of electric
vehicles is small, this is a significant step for a
large, fleet-based company.

A Sustainable Future - Preparing for Electric Vehicles | Page 12 of 48emu-analytics.com

have 23% of car sales attributed to electric or hybrids by 2021. In the
suburbs there is one charger per 2 to 3 estates and the “Milton
Keynes Promise” states that they will commit to providing a charging
point to any resident who buys an electric vehicle, either at home or
on-street. Parking is also free for electric vehicles and inductive
charging is being trialled in certain locations.



Bristol is another city to have gained funding
from Go Ultra Low, they have been granted
£7million and will introduce free residential
parking for ULEVs, install over 70 fast chargers
and allow ULEVs access to car share lanes.

IKEA are at the forefront of the electric vehicle
movement. At the end of 2013 they became the
first retailer in the UK to install chargers at all of
their stores. They now have 57 chargers across
20 stores in the UK. These were free for the first
5 years, now they cost £6 but can be redeemed
against in-store purchases. They have also
recently announced that all 355 of their stores
across the globe will switch to entirely electric
car transportation and infrastructure within a
decade.

Oxford have announced that starting from
2020 petrol and diesel cars will be banned from
some city centre streets. By 2035, the zero
emissions zone will exclude any diesel or petrol
vehicle (including buses and HGVs) from all of
the City Centre.

The city has also won £500,000 of government funding to install
charging points for taxis and £800,000 from OLEV to install 100
residential electric vehicle chargers. Lots of residential areas in
Oxford contain narrow streets of terraced housing with no off-road
parking availability, these areas are thought to account for 28% of
households. A lack of off-street parking is a huge inhibitor to
electric vehicle uptake and so this is a perfect area to trial potential
solutions. They are testing 6 different charging methods, including
cable gullies, charging bollards and retrofitting street lights, to see
which works best for the residents. This is thought to be the worlds
first large scale on-street charging trial.
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One of the main inhibitors to an electric vehicle future is
the lack of charging infrastructure. The need to deploy,
maintain and power these chargers will provide significant
challenges and opportunities in equal measure across
multiple sectors in the UK.

The next 5 years will be crucial if the UK is to become a global leader
in an electric vehicle transport revolution. Significant thought and
investment must be given to overcome critical inhibitors, with
charging infrastructure being one of the largest and most urgent
blockers yet to be fully tackled. This section tackles the who, why,
where and when of charging point infrastructure deployments and
makes some recommendations for each involved sector. Detailed
case studies providing examples are given in the next section.

Who and Why?

Local Authorities

Local Authorities have a responsibility to the communities and
businesses that make up their area. These responsibilities fall across
several categories and most can be linked back to the adoption of
electric vehicles.

LA

PREPARING FOR THE FUTURE4

Health Improvements - Pollution is a major concern for the
general public and one of the main reasons that diesel cars
have fallen out of favour in the last year. According to a 2017
survey conducted by Friends of the Earth almost two-thirds
of residents in the UK are concerned about the issue of air
pollution.

Mapping predicted Nitrogen Dioxide levels (a harmful gas
linked to respiratory illness) across London shows they are
mainly concentrated around busy roads, roads which also
have housing, schools and shops built around them.

A report8 produced by the Royal College of Physicians in 2016
details how there are 40,000 deaths in the UK per year due to
outdoor air pollution. This figure, combined with the
complications to existing health conditions, exasperated by
pollutants, translates to a cost of £20 billion per annum to our
health services and businesses.

Page 15 of 48 | A Sustainable Future - Preparing for Electric Vehicles emu-analytics.com

In the UK approximately 40,000 deaths per
year are attributable to exposure to outdoor
air pollution.8



Another consideration is the types of people who are buying
electric vehicles, and those that will be considering the switch
from diesel for example. Experian's Mosaic consumer
segmentation gives a complete picture of every UK
household's carbon footprint, behaviour and attitudes
towards the environment. This identifies a 'Convinced
Consumer' segmentation as most likely to own or buy a hybrid
or electric vehicle.

These consumers tend to be under 35, graduates,
settling into the labour market. They feel a need to
change their habits but are put off by a lack of
convenience. As a result a Local Authority promoting
and supporting the use of electric vehicles in their
area is likely to benefit from attracting this type of
above-average earner.
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Local Economic Boost - There are several aspects to electric
vehicles that are attractive to the local economy. Firstly by
their very nature electric vehicles and their associated
charging infrastructure are an advanced technology. As such,
opportunities exist for job generation in developmental
sciences and the automotive industry. Just the act of charging
an electric vehicle is still a long way from being efficient and
new technologies such as road induction are a possible avenue
for investment and growth.

Local Authorities can also bring additional funding
and jobs into their area by applying for the UK
Government's On-Street Residential Chargepoint
Scheme (ORCS). This grant funds up to 75% of capital
costs to allow Local Authorities to install on-street
chargers, allowing residents without any off-street
charging facilities to benefit.

This investment can directly benefit the local
economy by using local firms and services for the
installation work. Indirectly, residents can start to
switch to electric vehicles pushing the whole area to
the benefits already outlined previously.

The onus, in this case, is on the Local Authority to
provide the evidence and project costs to support
their application. An example of this can be found in
the Greater Manchester Case Study in the next
chapter.

A Sustainable Future - Preparing for Electric Vehicles | Page 16 of 48emu-analytics.com
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Private Enterprise

Private businesses have to consider multiple factors with regards to
electric vehicle provision and the benefits that can be realised.
Supermarkets for example have to contend with fleet management
for online deliveries, lease options for employees and charging
provision for both employees and customers.

PE

Fleet Cost Reduction - The general perception is that the cost
of ownership of an electric vehicle is greater than that of a
traditional petrol or diesel car. This is largely due to the higher
initial purchase price. However in general electric vehicles
have lower mileage costs and benefit from lower tax rates.

The joint Government and Industry group 'Go Ultra Low' gives
a costs based comparison: "the pure electric Hyundai IONIQ
(IONIQ Electric Premium 5dr Auto) and plug-in hybrid (IONIQ
1.6 GDi PHEV Premium 5dr) models benefit from a £120
monthly whole life cost saving compared to the Hyundai i40
(i40 1.7 CRDi Blue Drive Premium 4dr). This adds up to a
yearly saving of £1,440. On a fleet of 10 vehicles that’s an
annual saving of £14,400, and £57,600 over a 48 month
contract."

An example switch to a comparable electric
vehicle could make a yearly saving of up to
£15,000 for a fleet of ten vehicles.9

Employee Benefits - For employees that already have lease
cars through their employer there are significant tax benefits
in switching to electric. A benefit in kind tax occurs for
company car drivers of electric vehicles, which is 9% for
2017/18, compared to 22% for a car emitting 100g/km of
carbon dioxide.

Customer Benefits - Whilst the main push for charging
deployments will be at home, there will still be a need for
customers to charge their cars at the places they shop, eat
and 'play'. Businesses offering these services over their
competition stand in a good position to benefit from
additional revenues and improved customer loyalty. This is
likely to only improve as more people switch to electric
vehicles and charging away from home becomes more
common place. Charging during a weekly shop for example, is
the ideal length of time to generate an 80% charge.
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Energy Suppliers & Distributors

Energy Suppliers & Distributors are at the heart of the enablement
infrastructure required to support electric vehicles. They will have to
make significant investments to support new demand on their
networks and create new schemes and tariffs to support their
customers.

Demand & Supply - As more people switch to electric cars
greater loads will be placed on existing energy networks. On
the face of it this means more energy and therefore more
revenue. However in addition to having to react to these
demands there is also the challenge of larger peak loads, for
example when people get home from work.

One opportunity for energy suppliers is to create consumer
tariff structures designed to reward slow charging away from
peak times. This could then be extended outwards to
encompass all energy usage, smoothing out demand patterns
and making energy supply more predictable, efficient and
cost effective.

This also extends to Local Authorities when planning new
developments and associated charging infrastructure,
deploying on-street chargers, and re-tasking current power-
fed infrastructure such as lampposts.

Transport Authorities

Transport bodies such as Transport for London (TfL) and Transport
for Greater Manchester (TfGM) have a similar responsibility as Local
Authorities with regards to electric vehicles. The goal is to lower
pollution levels while providing a sustainable service that can meet
demand for years to come.

Taxi Services - With Transport Authorities aiming to see large
numbers of taxies converted to electric over the next few
years, there will be opportunities to look at different charging
methods to support the unique journey and waiting patterns
of these vehicles. Charging facilities accessible throughout
the day will be critical.

Induction technology and rapid charging stations are likely to
be key and offer avenues for investment and development.
UK Transport Authorities could become world leaders in the
development and adoption of new technology to support a
cornerstone of city transportation.

Bus Services - As with taxi services, induction technology is
also a key driver for electric bus services. Offering on the go
charging for demanding schedules.
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Where?

In the simplest terms, electric vehicle charging points should be
focused in areas where people live, work and 'play'. Areas with key
attributes pertaining to current or short-term above average electric
vehicle uptake should be targeted first. Within that chargers should
be deployed first to residential areas, where people will do the
majority of their charging, then to places of work and finally to
popular destinations such as town car parks and supermarkets.

There are however opportunities to tie these types of deployments
together in some cases. With the right leadership from Local
Authorities, different sectors such as energy, transport and property
development could work together to ensure seamless, multi-modal
electric vehicle travel for their communities, via coordinated charger
deployments. This would need to be approached on a case-by-case
basis and would likely stem more from Local Authorities with a higher
than average number of electric vehicle adoption already.

For each Local Authority there are also categories of future need that
may help to further focus and prioritise deployments. This is
especially important if an Authority is funding the majority of the
deployments through a UK Government grant and requires evidence
to inform the budget and deployment locations. These categories
also have different drivers that could help inform how deployments
are managed over the next 5-10 years:

There is a real opportunity for different sectors to
work together, with strong leadership from the
Local Authority, to provide a seamless, multi-
modal travel experience through coordinated
charger deployments.
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Limited Charging Infrastructure - little to no charging points
deployed relative to number of electric vehicles on the road

Innovators - where members of the public have already made
the switch to electric vehicles

Diesel Switchers - areas with higher than average diesel
vehicle owners that will likely switch to retain the similar tax
and economic benefits they enjoyed with diesels, and to avoid
limits on their travel ability, to be curtailed by Clean Air Zones

Early Adopters - areas where members of the public are most
likely to make the switch to electric vehicles in the next 5
years, based upon key demographic markers
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Limited Charging Infrastructure

In the immediate term the priority lies with Local Authorities that
have high numbers of electric vehicles and low numbers of charging
points.

According to Open Charge Map and the National Charge Point
Registry 10 Local Authorities with above average numbers of electric
vehicles have ver limited charging infrastructure. These Local
Authorities are in vital need of a rapid deployment of charging
infrastructure, as currently electric vehicles can only be supported if
owners have the ability to install a private charger.

Areas in this category include Portsmouth, City of Bristol and East
Riding of Yorkshire.

Those Local Authorities in this category wishing to fully capitalise on
the benefits electric vehicles bring need to identify those
communities that will gain the most in the immediate term from new
charger installs. This would include those areas seeing an above
average take-up, despite lack of charging infrastructure, the areas
they commute to, and any areas where pollution targets are critical.

Innovators

Local Authorities with large numbers of electric vehicle ‘innovators’
(See Diffusion of Innovation page 19) are likely to see further uptake
of this new technology before the mass market takes off.

These are the places that are likely to see the largest initial growth in
electric vehicle uptake, possibly even regardless of any publicly
available charger provisions.

Local Authorities such as Cornwall and Wiltshire have a golden
opportunity to be at the cutting-edge of electric vehicle adoption,
and see early benefits as a result, ahead of the rest of the country.

Local Authorities with a high number of innovators need to
consolidate their existing infrastructure and plan to deploy chargers
at an accelerated rate in priority areas where innovators inhabit. The
Greater Manchester case study in the next chapter details some
methods for prioritisation.

P
L
A
N
N
IN
G
F
O
R
T
H
E
F
U
T
U
R
E

Pollution Targets - Local Authorities with higher than average
exhaust emissions, who would see the most benefit from
pursuing an electric vehicle strategy

Future Adopters - areas that will potentially see a slower take-
up of electric vehicles in the immediate term
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Key action
points for
each group
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These Local Authorities could also be in an excellent position to lead
joined-up initiatives across the transport, retail and property sectors
providing efficient, multi-modal services to their communities.

Private Enterprise also has an early opportunity to start to deploy
charging infrastructure for their employees and customers, initiating
trials that should be supported by a good take-up in the local area.

These areas will also be seeing larger electricity demand
requirements, with a need for energy suppliers to respond with
favourable tariff options for both consumers and organisations. All
sectors should look at novel means of powering these chargers, such
as latent power from electrified railways, streetlights and other
surplus resources.

Diesel Switchers

Local Authorities with high numbers of diesel vehicles will see a
swath of electric vehicle uptake as these are people who are
potentially more likely to switch or be encouraged to switch. Many
people initially bought diesel vehicles for the environmental and tax
benefits, however, more recently, diesel vehicles have been in the
news for being some of the worst offending vehicles in terms of
emissions.

Local Authorities will need to identify where their diesel owning
communities are clustered and provide supporting residential
infrastructure where necessary or risk their communities moving over
to petrol engines, and missing out on electric vehicle benefits for
another 5 years.

Private Enterprise should be looking to take advantage of tax savings
on their fleets, as discussed in the previous section. The vast majority
of light goods vehicles, the workhorse of many fleets, are diesel.
Switching these over the next 5 years will be a critical task to avoid
getting caught in regulation and an inability to travel through Clean
Air Zones.

Energy suppliers could look to target this group to replace oil
companies as the prime fuel source for a large swathe of consumer
transport.

Diesel owners are the group the most vulnerable to
regulation changes and Clean Air Zone rollouts. As their
finances and freedoms are pressured they will
potentially switch en masse. If charge points are lacking,
the risk is the majority will switch to petrol, setting back
electric vehicle ambitions in the area another 5 years.
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Early Adopters

It is also critical to identify so-called Early Adopters. As discussed in
the next section, they will make up the next wave of take-up of
electric vehicles, pushing them into the mainstream. These people will
likely be open to new methods of travel, including the use of electric
public transport.

Kensington and Chelsea, for example, has over 20% of the population
belonging to the Convinced Consumer segment, taken from Experian
Mosaic. Here, it is likely that there will be a high uptake of electric
vehicles in the near future.

In the case of this category it is very much an 'if you build it, they will
come' scenario. Taking the Local Authority of Kensington & Chelsea
as an example, there is an excellent opportunity to dramatically
increase the uptake of electric vehicles by providing large swathes of
on-street charging infrastructure over the next 5 years, where
Convinced Consumers dwell.

Transport Authorities can also look to use these areas to push electric
vehicle usage in their fleets, relying on consumer support from these
'environmentally aware' individuals.

Pollution Targets

These Local Authorities have above average cases of exhaust
emissions, in this case Particulate Matter (PM

2.5
). They have an urgent

need to invest in clean air policies.

This can take the form of targeted charging infrastructure to support
electric vehicle take-up but also roll-outs of electric public transport,
which would also tackle congestion.

Future Adopters

Local Authorities in this category
are likely to see a major take-up of
electric vehicles once they become
main-stream, rather than being led
by critical drivers such as pollution
targets or a large swathe of diesel
switchers.

This doesn't mean these areas
shouldn't act now, but rather more
detailed analysis may be needed to
understand the best ways of
supporting the growth in electric
vehicles over the next decade.

Emu Analytics can assist Local

Authorities in the analysis and

planning of electric vehicle take-up

and charging infrastructure rollouts.

We provide support for the

Government ORCS, including the

provision of data that can be used for

funding evidence. See the Greater

Manchester Case Study in the next

section for more details or get in touch

now. info@emu-analytics.com

Local Authority Support
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When?

Several different studies have been undertaken to predict the future
uptake of electric vehicles based on different scenarios. One of the
most comprehensive is the 'EV Uptake and Infrastructure Impact
Study' done by Parsons Brinckerhoff in 201610. They have looked at
two different scenarios for electric vehicle uptake in London – the
baseline scenario which assumes a medium uptake, and the high
electric vehicle scenario which assumes that by 2050 100% of
vehicles will be electric (either battery or fuel cell).

Both scenarios assume that uptake will accelerate before 2025. The
baseline scenario predicts that by 2025 14% of vehicles will either be
fully electric or plug-in hybrids and the high scenario predicts that
electric vehicles will account for 32% by 2025 (13% pure electric, 18%
plug-in hybrid and 1% fuel cell). In order for these scenarios to be
achieved it is important that incentives remain (e.g. grants and
exemptions), electric vehicle prices become comparable to that of
non-electric and that the rapid and residential charging infrastructure
is sufficient.

Electric
vehicle take-
up scenarios
2015-205010
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(BEV) Battery - (PHEV) Plug-in Hybrid - (FCEV) Fuel-Cell

By the early 2020s it is predicted there will be 1 million electric
vehicles on the road and forecasts from National Grid predict that
there could be 9 million by 2030, which would account for almost
25% of vehicles. By 2040, a government ban means that there will be
no more sales of new petrol or diesel vehicles, and so it is imperative
that a comprehensive charging network is in place by then to allow
everyone the option to have an electric vehicle. 1 million cars by the
early 2020s will be almost 10 times greater than the number of
electric vehicles currently on the roads. This means that the charging
infrastructure will have to increase by at least a similar amount in
order to maintain the current service, if populations which are
currently poorly represented in the electric car market are to make
the switch (i.e people with no off-road parking) then the charging
network will have to increase at a far greater rate.
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Limited Charging Infrastructure - this is an immediate action
as it represents an area that is not supporting the take-up of
electric vehicles at all

Innovators - will likely continue to push the electric vehicle
market up until 2020. Areas with high levels of Innovators may
see an earlier rise in Early Adopters and a more rapid increase
in electric vehicles as a result in the next 3-5 years

Diesel Switchers - will continue to be pushed out of diesel
ownership over the next 5 years as their tax benefits are
stripped and 'Clean Air Zones' are deployed in the majority of
urban areas. Some of these people will inhabit the Early
Adopter Category, but many could switch to petrol or hybrid in
the interim, especially if chargers are not deployed in their area

Early Adopters - this group will likely drive the market share
from 2020 to 2025 (assuming a high BEV scenario)

Pollution Targets - electric vehicle take-up in these areas will
be driven by regulation and policy, dictating a separate,
possibly shorter timescale than the diffusion model
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According to the Rogers Diffusion of Innovation (1962) model we are
currently still in an ‘Innovators’ stage based on market share. Once
the 'Early Adopters' start to switch to electric vehicles the market
share will increase rapidly. The rate of market share increase will
continue through the early and late majority before slowing as the
'Laggards' gradually bring the market share up to 100%. The
charging infrastructure needs to be in place to support this rapid
growth which is likely to occur once the market share hits 2.5%, this
would be equivalent to around 1 million electric vehicles which is
thought will occur in the early 2020s i.e within 3-5 years.

% Market Share

Population

Rogers
Diffusion
Model of
Innovation

Further study is required to apply these models to the specific focus
categories already identified and how the varying levels of these will
impact each Local Authority. From a high level perspective:



GREATER MANCHESTER CASE STUDY

The likely factors governing the deployment of charging
infrastructure are complex and detailed. As such a specific area,
Greater Manchester, has been chosen as a focal point to better
discuss charging point deployment models across residential
and commercial areas and how this may impact Local
Authorities, Energy Providers and other commercial
organisations.

The case study focuses on three main areas concerning charging
point deployments:

Residential - Addresses the likely future charging point needs
of residents in the Greater Manchester area. This has an impact
on Local Authority deployment plans and Energy Suppliers &
Distributors demand management and is the key model for
charging deployments.

Work Place - Looks at how the future uptake of electric
vehicles for commuting will impact the charging point
requirements for businesses within Greater Manchester.

Public & Commercial Parking - Discusses how Local
Authorities and commercial businesses, such as retail, will have
to provide charging points in the future and the opportunities
this might present.

These three areas cover-off the
majority of the requirements for
members of the public wanting to
make the switch to a pure electric
vehicles, whilst minimising any range
anxiety they may have.

Electric vehicles will bring in the need
to change attitudes and behaviours
ingrained from years of fossil-fuel
burning vehicle use.

Guaranteed charging points at home,
where people work and where they
shop, play and eat is a necessity to
start to form different habits from the
occasional top-up of petrol or diesel at
a petrol station. The mantra will switch
more to how a mobile phone is
charged, with the expectation being it
can be done at home and nearly
everywhere else.
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4 A

Greater Manchester is a city region in

England, encompassing the cities of

Manchester and Salford. It has a

population of 2.8 million, covers a wide

variety of urban and rural areas and

has a mixed and rich demography.

There are major transportation links

within the city region and large

proportion of private car use.

As such the area offers an excellent

focal point for this white paper for

residential and commercial charging

point deployment, with learnings and

actions points that can be applied to

the rest of the UK.

Greater Manchester



Residential Charging Points

The deployment of residential charging points is a major factor in
supporting and accelerating the uptake in electric vehicles. For this
case study we will look at 4 main groups that will need to be catered
for over the next 5 years and how we define their location from a
residential perspective.

Who has Electric Vehicles Today? Harnessing Innovators

As discussed in the previous chapter Innovators are people who have
already switched to electric vehicles despite limited charging
infrastructure. As a result they are heavily reliant on home charging
facilities, or on-street charging outside or near their home if it exists.

Within Greater Manchester Trafford, Stockport and Bury have the
highest take-up of electric vehicles.

to make the switch. It is likely that they will face an earlier adoption
curve, potentially requiring substantial charging infrastructure to be
in place before 2020, when it will need to support a larger market
share of electric vehicles of up to 20%.

From an Energy Supplier perspective it is these Innovators that can
drive the take-up of new tariffs and new revenue streams, balanced
to benefit both the consumer and the supplier. Suppliers also need to
be aware that they could see additional demands on their
infrastructure in the more immediate term with both residents and
Local Authorities pushing up charging demand.

Private Businesses within these areas also need to be mindful that if
their employees are shifting to electric vehicles, then they could be
tempted to move jobs if their lifestyle choices are not supported by
chargers at work.
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Although numbers are
small, there is a great
opportunity to utilise
these Innovators to push
an electric vehicle agenda
and see early economic,
social and health benefits.

These Local Authorities
are likely to see an
accelerated take-up of
electric vehicles as
Innovators begin to
convince Early Adopters
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Bury 0.29%

Trafford 0.24%

Stockport 0.20%

EV volumes
on the roads
per Local
Authority
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Who will have Electric Cars Next? Supporting Early Adopters

According to the Diffusion of Innovation model discussed in the
previous chapter, once market share of electric vehicles hits 2.5% then
'Early Adopters' will begin to push the market share higher and at an
accelerated rate.

It is important that these groups of people are identified ahead of
time so that appropriate provisions can be put in place across all key
parties identified in this paper so far.

Early Adopters are described as members of the community that
have better finances, education and status and are younger than
those who adopt at a later date. For the purpose of this case study
this translates to the following demographic markers that can be
mapped to areas within Greater Manchester:

Higher than average employment

Higher than average salary

A 'Green' mindset

High levels of car ownership

Uptown Elite - High status professional families with
expensive homes and strong ethical considerations. They
are most likely to pay more for environmentally friendly
products.

Premium Fortunes - Influential married couples with
teenage children living in spacious homes in key
commuter areas. They tend to own multiple cars and use
them for most journeys.

Cafes and Catchments - Affluent families with growing
children living within city environs. Environmentally aware.

Thriving Independence - Well qualified, older singles with
comfortable incomes living in commuter areas. Energy
efficient products are well received and they are likely to
take positive steps to reduce their energy use.

Modern Parents- Busy, double income families living in
modern homes. They are most likely to own two cars and
spend a lot of time driving to get to work, school and for
shopping.
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Each of these markers can be mapped and overlaid to build up a view
of where Early Adoption is likely to happen within Greater
Manchester.

Swathes of Early Adopters cover pockets of each Local Authority in
Greater Manchester, with Trafford and Stockport seeing the highest
concentrations.

As ‘Early Adopters’ begin to flood the market there will be a rapid
acceleration in the market share of electric vehicles, and Local
Authorities will need to be prepared and have infrastructure in place
to facilitate this uptake. Infrastructure should initially focus in these
key Early Adopter areas before spreading out to cover wider swathes
of the population.

The identified areas are likely to see a rapid increase in demand from
electric vehicle charging in the near future. This will also provide new
revenue streams for the supplier. In order to minimise disruption and
shocks to the system these loads need to be identified and balanced
through schemes such as smart charging and vehicle to grid
charging. Incentives can also be used to encourage users to charge
at off-peak times to reduce pressure on the system.

Private businesses need to be aware that populations residing in the
identified areas are more likely to buy an electric vehicle in the near
future. Businesses need to ensure that they have sufficient
infrastructure in place for employees, and may be able to advertise
electric vehicle based perks in these areas to drive recruitment, aid
retention or improve corporate responsibility.
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Who will have Electric Cars Next? Supporting Diesel Switchers

Another group that is likely to make an early switch to electric
vehicles is current diesel car owners. Many diesel owners bought
them for their perceived environmental friendliness but it has recently
come to light that they are in fact some of the worst emitting
vehicles. There are also additional penalties for diesel drivers such as
increased parking charges and increased taxes. Diesel owners are
therefore likely to move away from diesel in the near future and have
huge potential to switch to electric. It is important that these users
are supplied with an appropriate charging infrastructure to facilitate
the switch, or risk losing them to petrol and delaying electric.

Identifying areas with high diesel car ownership, high levels of
Convinced Consumers, above average levels of employment and
above average income highlights areas towards the edges of Greater
Manchester.

High levels
of diesel
ownership

These local authorities are likely to see a large uptake of electric
vehicles from drivers that previously owned diesel cars. These are
likely to need charging infrastructure to be in place immediately as
there is already a hard push to switch away from diesel vehicles. The
introduction of ‘green taxes’ for diesel car owners will start in April
2018 and aims to deter drivers from buying or owning diesel vehicles.
In order to encourage people to switch to electric vehicles they need
to be convinced that there is sufficient public charging infrastructure.
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Energy suppliers could see an increase in demand in the near future
in these locations. Green energy solutions may be particularly
appealing to these users.

Annual company car tax will also increase for drivers of diesel
company cars from 3 to 4 percent of the purchase price of the car.
As drivers get the opportunity to change their vehicle they should be
encouraged to switch to an electric vehicle. Businesses in areas with
high diesel ownership should also ensure that they have sufficient
charging infrastructure to facilitate the switch of both company and
private cars away from diesel.

Social Responsibility and Technology Led Regeneration

The current Early Adopter model focuses on areas with high levels of
employment and income. However, this excludes large proportions
of the population and people that should not be inhibited from
owning an electric vehicle because of economic status. As the cost
of electric vehicles comes down an electric vehicle will be viable for a
wide range of people. Many people may also have environmental and
conscious beliefs that will mean they will purchase an electric vehicle
even if they don’t necessarily fit the income profile. This is evident in
Cornwall which currently has a relatively large amount of electric
vehicles but lower income and employment rates. People with lower
incomes are more likely to live in densely populated areas and less
likely to live in houses that have large driveways, meaning they will
more heavily rely on public charging infrastructure.

Areas of Greater Manchester that have high car ownership and are in
the most deprived decile in the country (but have lower levels of
crime deprivation meaning that vandalism to charging stations is less
likely to occur) have been identified below.
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Local Authorities must ensure that charging infrastructure is
provided for more deprived areas. Income should not be a limiting
factor in determining if someone has access to an adequate charging
network. People residing in these areas are less likely to be able to
afford a private charger and so will be more reliant on public
infrastructure. Deprived inner city area could also receive secondary
benefits from people switching to electric vehicles.

These are areas where flexible pricing schemes may be best explored
as people are more likely to be willing to adapt their charging time in
return for a lower price. This will help reduce demand on the network
during peak times and will even out the load. Vehicle to grid solutions
could also be trialled in these areas, whereby both the energy and the
owner benefit – the supplier will be able to draw back energy during
peak periods and the owner will benefit from free or heavily
subsidised charging.

Public enterprises in these areas could offer use of any charging
facilities they have in the interim, as part of corporate responsibilities
to the local areas they inhabit. Schemes could also be offered to
employees to allow them to afford an initial purchase price.

Where to put On-Street Chargers

The most important consideration for Local Authorities (once they
have identified areas which are likely to have high uptake based on
green credentials, salary, employment and current electric vehicle
uptake) is the access to off-street parking. Households with off street
parking e.g. driveways and garages, can install their own charging
points and so aren’t dependent on communal ones. However, in areas
with no off-street parking people are reliant on having on-street
chargers, if these are not located conveniently people are unlikely to
make the change away from petrol and diesel vehicles. According to
the English Housing Survey (2009) around 10.3m households have
access to a garage (although this may not be used to park a car) and
6.8m have access to another form of off-street parking.

Housing density also influences the availability of off-street parking.
In areas where housing density exceeds 60 per hectare 60% of
vehicles are parked on the street (NTS 2002-8). Currently 80% of
electric vehicle charging is done at home, highlighting the necessity
of having a residential charging infrastructure for those who don’t
have the ability to have a private charger.
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Over 18% of households in the UK have no parking
or inadequate on-street parking11. This translates
to over 210,000 households in the Greater
Manchester area
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In Greater Manchester 346 Output Areas have a housing density of
over 60/ha. According to the 2011 census 28,243 cars were registered
in these areas. If 60% of these cars rely on off-street parking, and
become electric in the future, over 17,000 vehicles would rely purely
on on-street charging in an area covering just under 500ha. Currently
there are only 39 chargers within 100m of these areas, resulting in
435 cars to each charging location.

Other information can be included to see which areas are most likely
to be affected first. By combining the housing density information
with the ‘Convinced Consumer’ data areas around Central and
Southern Manchester can be identified as the areas where on-street
charging infrastructure is likely to be needed first.

Driveway length can also be identified to ascertain which locations
are most likely to have access to off-street parking. It is widely
accepted that a driveway over 5m is needed to park a car, however
sometimes anything between 3-5m is adequate, especially if cars are
parked diagonally. Those with driveways over 5m are most likely to
have access to off-street parking and are lower priority areas for
installing public charging infrastructure.
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Off-street parking
availability can be combined
with demographic data to
identify initial priority areas
for on-street deployment.
For example the top 5
priority postcode districts
(based on high levels of
'Convinced Consumers' and
low-levels of off-street
parking) in Stockport
broadly cover the areas of
Offerton, Great Moor,
Cheadle and Edgeley.

emu-analytics.comPage 33 of 48 | A Sustainable Future - Preparing for Electric Vehicles

Emu Analytics provides reports and data on

where to target on-street parking charging

deployment, using housing density and drive-

way length as key indicators.

These can be used, for example, in Local

Authority applications for on-street charging

point deployment grants (ORCS).

The data can be downloaded directly from

emu-analytics.com/products/datapacks or

contact us info@emu-analytics.com

Get the Data

1) Greater
Manchester
Housing
density

2) % of
Probability
of no off-
street

parking in
Stockport



Residential
Off-street
parking

probability -
Stockport
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In order to benefit from government grants Local Authorities have to
be able to identify areas where off-street parking is a problem and
where there is existing or potential future demand for charging
points. These identified areas represent the people who are most
reliant on a public charging infrastructure. If Local Authorities fail to
adapt and install charging stations these are the populations that are
least likely to be able to switch to an electric vehicle.

Energy consumption in these areas is likely to increase initially.
Domestic charging can normally take place at a slower rate as the
cars are generally parked over night, this means the impact on the
grid may be lower as smart charging can be used to schedule the
charging according to demand. Different pricing models can also be
explored for residents e.g. memberships that offer discounted rates if
using the same charger during a fixed window each
day/week/month.

If businesses operate in areas with low off-street parking availability
they could improve their public image and corporate responsibility by
allowing people to use their charging stations during non-working
hours (e.g over night or at the weekends). If businesses have lots of
employees coming from such areas then they will need to ensure that
they have the ability to charge their vehicle at work instead, to take
the pressure off of the residential on-street network.

Where to put On-Street Chargers - Street Light Installs

Retrofitting streetlights is one method that has been proposed for
rapidly increasing electric vehicle charging points in residential areas,
and there is already a precedent set from the installation of WiFi.
Trials are already in place in London, Oxford and several other cities.

Street lights are good candidates for on-street charging as they:
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The location of the street lamps on the pavement is important as if
they are located at the back, away from the road then cables will have
to be trailed across the pavement which poses a safety hazard. The
power supply to some streetlights is also dubious, and there may be
additional challenges posed by older posts and those within
Conservation Areas. However, these charging points would not be
designed to be rapid chargers and so would be perfectly suited to
residential areas where cars will be parked for longer durations.

Are well located in residential areas

Already have an electricity supply

Remove the need for dedicated electric vehicle bays

Are relatively cheap and quick to implement
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In Stockport, there are 33,441 streetlights, 29,577 of these are within
20m of at least one building. Streetlights that are over 20m from a
building are unlikely to be in residential areas or be suitable locations
for electric vehicle chargers (e.g. next to motorways). Stockport
currently has 143,920 registered cars of which only 274 are electric.
If every car became electric that would mean that there would be 4.9
cars to every streetlight located within 20m of a building. The ratio of
cars to streetlights varies spatially across Greater Manchester, with
the areas in central Manchester being over represented by street
lights relative to the number of cars recorded in the census and outer
areas being under represented with over 10 cars to each streetlight in
certain areas.

If there is a sufficient street light network in place then retrofitting can
provide a quick and cheap solution for rapidly deploying on street
charging. In areas where there aren’t enough street lights to provide
sufficient charging infrastructure other methods will have to be
explored.

LA

Number of
cars per
streetlight
within 20m
of a building
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Streetlights
in

Stockport
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Workplace Charging Points

The deployment of work place charging points is also a major factor
in supporting and accelerating the uptake of electric vehicles. By
having a sufficient workplace charging infrastructure, some of the
pressure can be taken off the residential network. It can also reduce
pressure on the energy grid by evening out the demand during the
day.

The areas that are most likely to benefit from electric vehicle charging
points in workplace car parks are those areas that have a high work
time population and a high percentage of people commuting by car.
The distance travelled to work can also be approximated to
understand more about the number of charging stations needed.
Areas that have people commuting further distances will need to
charge their cars more frequently and so, will need more chargers
than those that only commute short distances. People that commute
longer distances are most likely to have range anxiety and may be
deterred from switching to an electric vehicle if there is no charging
infrastructure at work.

Commonly in workplaces rapid chargers are not vital as cars are
parked for several hours meaning fast or slow chargers should suffice.
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In Greater Manchester many people commute to work from within
their home Local Authority, or at least within Greater Manchester.
These users are travelling short distances which could be done by
more sustainable means. By providing enough workplace chargers
and encouraging them to switch to electric vehicles, or more ideally
green public transport, local air pollution and congestion can be
reduced and air quality targets can be reached.
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Over 15,000 journeys are made to work by car
that are over 60km - these journeys are
impractical if no workplace chargers are available

% of car
journeys to
work over
60km



If Local Authorities encourage work places to install charging points
in areas where there is high demand then some of the pressure can
be taken off the residential on-street network. Local Authorities
could offer businesses incentives to install chargers or require all new
developments to install a certain number of chargers. Encouraging
workers that commute short distances by car to switch to public
transport electric vehicles could help to reduce air pollution and meet
national targets. Local Authorities need to be aware of areas that
have high workplace populations and a high proportion of car
commuters but a low availability of workplace parking, these people
are likely to rely on on-street parking and so, will rely on public
charging infrastructure.

From an Energy Supplier perspective, workplace charging
installations can have a huge impact on the grid and can potentially
help alleviate some of the perceived problems with electric vehicles.
Suppliers need to be aware that in these areas they could see
additional demands on their infrastructure during the day, but these
could be offset by reduced demands during the evening from the
corresponding residential market. Smart Charging and Vehicle to
Grid solutions can also be implemented as cars are likely to be
waiting for up to 8 hours and so, can either be charged dynamically
according to demand on the system or can feed back to the grid
during times of high demand.

Currently around 70% of electric vehicle registrations are made to
businesses. Companies need to ensure that they have enough
chargers to support company cars. In areas where a high proportion
of users commute to work by car then sufficient charging
infrastructure needs to be installed to enable these users to make the
switch to electric vehicles. In the future, electric vehicle charging
incentives (e.g. free charging during work hours) may help to attract
future employees and retain current employees. Certainty of access
is very important for electric vehicle owners and so, sufficient
charging spaces at work can be a real perk.
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Public Car Parks

Car parks are known locations where cars will be for a certain period
of time and as such are ideal locations for electric charging points,
however in Greater Manchester less than 10% of car parks have or are
within 100m of a charger.

Public car parks are ideal locations for charging stations and can be
used by a variety of users e.g. residents, workers or people visiting
and interacting with the area. Charging points can also be used to
encourage people to use council run car parks rather than privately
owned ones. People may be encouraged to the local area because of
the charging availability, reaping a wide range of economical benefits.

Car parks are good locations to implement variable pricing based on
speed of charge. People wait for a wide variety of times in car parks
and so, higher prices can be charged to those who need rapid
charging, whereas lower prices can be given to those who are more
flexible with their time.

Businesses where customers wait for long periods of time (e.g.
restaurants and shopping centres) could install rapid or fast chargers
to reduce range anxiety and attract future customers. Incentives can
be used to encourage people to use that business e.g. costs
redeemed against in-store purchases or reduced costs for members.
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Not all work places have space for car parking and so, public parking
infrastructure will also need to be called upon to support such users.
Salford 030 is the MSOA in Greater Manchester which has the
greatest number of car commutes (from within Greater Manchester).
This MSOA has 9 car parks but only 1 electric charging point. Of the
20 top MSOAs in terms of Intra-Greater Manchester car commutes 16
currently have no electric charging points but 80% have car parks.
These car parks would be ideal locations for the immediate
deployment of chargers.

Top 20
MSOA to
MSOA

commutes
within
Greater

Manchester



LONDON CASE STUDY

Public Transport and the associated deployment of charging
infrastructure is a major consideration for towns and cities within
the UK. Due to it having the largest urban population and
supporting transport system in the UK, London has been chosen
as an example to better evaluate the current nature of public
transport and how charging points can be best deployed. Toxic
levels of air pollution in London are a massive cause for concern
currently and so there is a big focus on zero emission
technology.

An increase in the uptake of electric vehicles will help to reduce petrol
and diesel fumes emitted from traditional vehicles. However, due to
traffic constraints in London people want to be encouraged to switch
from petrol/diesel to electric but not to switch from no car to an
electric vehicle as the road infrastructure is already stretched to
capacity. Some of the main polluters in London are old black cabs
and buses and so, if these can be switched to electric it could start to
help solve the pollution issue.

This case study focuses on the provision of charging infrastructure for
the following public transport:
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Buses – London currently has
the largest electric bus fleet in
Europe, making it an ideal
candidate to look at the
initiatives underway to push for
electric vehicle usage. In addition
it is currently going through a
massive clean emission
programme with new exhaust
systems being retrofitted to
rolling stock up to 2020.

Taxis - London only has 0.35%
electric vehicles but contains
39% of all taxis and private hires
in England. Its older black cabs
are considered to be high
polluters, and with the new
clean-air zones coming into
force in the near future, they will
quickly need to be replaced.
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London is the capital city of the UK,

and the most populous - its urban area

is home to over 10 million people.

Road-based public transport provision

in the city is a significant part of how

people get around. Between April

2014 and March 2015 over 2.4 billion

passenger journeys were made on

London buses.

There are approximately 21,000

licensed black cabs in London,

performing thousands of journeys a

day.

London



Buses

There are over 2,500 hybrid buses in use across the TfL network
representing about 25% of the total stock. There are now currently
around 170 fully electric buses in use in the capital, with 9 routes
solely using electric buses. There are also currently 8 zero emission
hydrogen buses in operation and TfL is trialing inductive charging
which will allow hybrid buses to charge their batteries wirelessly
whilst they are at bus terminals. In the draft Transport Strategy the
mayor of London stated that by 2037 all buses will be zero emission.

In 2016/2017 in London, 6 million km of bus journeys were taken on
routes with electric buses, although this only represents 1.3% of total
km of bus journeys it results in a reduction of 550,000kg of CO2
being released into the atmosphere.

Wireless induction charging has been used to charge electric buses
in many cities worldwide. In Torino, Italy it has been used since 2003.
Inductive charging is particularly relevant in areas with fixed bus
routes, and allows the buses to maintain a full days service without
having to stop to be charged. The charging pads are only turned on
when an electric bus approaches. This opportunistic charging also
means that the batteries can be topped up frequently throughout the
day and so, don’t need to be as big and cumbersome as batteries
which only get charged over night. This maximises passenger space
and reduces bus weight, making them more efficient. In Torino, the
system operates at 95% efficiency, meaning only 5% of energy is lost
during the transfer.

This model could be applied to all current bus routes in London, rolled
out as a phased infrastructure project, with the right vehicles in place
to take advantage of it.
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Taxis

There are currently 108,700 licensed vehicles in London, of which
21,300 are taxis (rather than private hire vehicles). TfL want there to
be 9,000 range extended electric taxis by 2020. This would mean
that almost 50% of London cabs would be electric. As of January
2018, TfL have stated that all new black cabs will have to be electric
and no new non-zero emission vehicles will be licensed. Uber has also
expressed an interest in switching vehicles to electric, currently
around 60% of journey miles are taken in hybrid cars. By 2020,
Uber will ban any cars that aren't hybrids or fully electric. For both
Uber and black cabs, on street chargers will be vital as this is where
taxis spend most of their waiting time. Disruption to work caused by
charging is one of the main concerns for taxi drivers and so, the
location and number of charging stations is pivotal.

There are 9 Taxi Rest areas in the City of London, none of these
currently have an electric vehicle charging point and none of them
are even within 50m of a charging point. There are just under 40 taxi
rest/refreshment areas in the borough of Westminster, only 1 of which
is within 50m of an electric vehicle charging point (Lincoln’s Inn
Fields). There is an abundance of chargers at Lincoln’s Inn Fields but
none of them are rapid chargers and so are not suitable for a taxi
needs. Taxis are allowed to wait for 1 hour at a taxi rest area or 45
minutes at a taxi refreshment area. As rapid chargers can give an
80% charge in 30 minutes these would be ideal locations for electric
vehicle charging points and would mean that taxis could charge their
vehicles during a natural break rather than having to disrupt their
business.
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central
London
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TfL have released a map showing the location of all stations on the
night tube which have a taxi rank outside. As stations are popular
pick up and drop off locations, rapid chargers near to stations could
help accelerate the uptake of electric vehicles by taxi drivers. Taxi
ranks would be good locations for trailing wireless inductive
charging, as taxis may be waiting here for a while but may be
frequently moving along the queue.

Heathrow airport is one of the most popular pick up and drop off
locations for taxis and private hire vehicles. In 2014 14m taxi journeys
were made to Heathrow airport. According to Zap Map there are
currently 11 charging stations in the immediate vicinity of the airport,
with a further 22 close by. However, only 4 of these are rapid chargers
and only one of these rapid chargers is right by the airport complex.
This would be an ideal target location for the installation of rapid
chargers for use by taxis.

Boroughs need to help ensure that there is sufficient charging
infrastructure available for taxis and private hires as they are vital to
the London Economy. Taxi rest areas are known wait locations for
taxis and so, Local Authorities should initially install infrastructure
here, before installing them along key routes and destinations. Local
Authorities may also consider installing ‘taxi only’ rapid chargers to
help reduce range anxiety and promote ‘certainty of access’ for
drivers. Facilitating the shift from fossil fuel to electric taxis and
buses will also help reduce air pollution which will improve the
environment and life expectancy in the Local Authority areas.

Suppliers need to be aware of the impact that inductive charging and
taxi based charging will have on the network. Buses have batteries
that are much bigger than ordinary cars and so will cause a greater
drawdown on the energy grid. If inductive charging isn’t introduced
and all buses are charged at night this could cause large localised
demand on the network. By 2037 all buses in London will be zero
emission, this means there will be roughly 10,000 buses that will rely
on battery charging.

Taxis and buses are vital for the London Economy. If a business has a
large number of people who use taxis for commuting and work
purposes, then installing a rapid charger could help reduce the
disruption that charging can cause to a taxi driver's business. TfL and
Heathrow should also install infrastructure at key locations.
Businesses should also be encouraged to use taxi firms that use
electric vehicles for any corporate use.
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There will be 30 taxis in London for every
publicly available rapid charger by 2020 if the
current target of 300 is not increased



CONCLUSION

As this paper has shown there is a big opportunity for Local
Authorities, businesses and communities to benefit from the
adoption of electric vehicles. The challenges to this, although
significant, can be faced through innovation and the use of
informative location intelligence.

We all have an opportunity to see a sustainable, clean future, powered
by electric vehicles. The adoption of these vehicles could usher in new
innovations into the way we consume energy, the way we pay for our
energy, and ultimately start to change our relationship with the
environment for the better.

The critical aspect is that all these organisation and businesses talked
about in the paper must act now and work together, to form joined-
up strategies, partnerships and ultimately a deployment of capable
charging infrastructure that will support the UK for the next 50 years.
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