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LowCVP - accelerating a sustainable shift to
lower carbon vehicles and fuels

U Building understanding and consensus
regarding the optimal pathways to low carbon
road transport.

O Influencing Government and other decision
makers on future policy directions and
optimal policy mechanisms.

U Supporting collaborative initiatives that
develop the market for low carbon vehicles
and fuels.

L Helping business, especially SME, benefit
from new market opportunities

The LowCVP is an independent cross-industry
and stakeholder partnership
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Who are our members?
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Why do we need low carbon
vehicles?
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There is growing momentum towards
Jlow carbon road transport

O UK Government GHG emissions targets
34% reduction by 2020, 80% 2050

 EU car and van CO2 emission targets 2020

Dehven’ng —
OW carbop future

[ Rising fuel price
O Fuel security

O Job creation, stimulating economic growth and
developing new supply chains — automotive,
battery, infrastructure

O Compliance with EU air quality targets
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Legislation is driving a reduction in tailpipe
CO2 emissions

Other 2010 UK GHG

5%

250 — Agriculture
Increasing internal combustion engine efficiency 8%
Increasing uptake of ultra-low emission vehicles Residential
200 - 14%
;g: 95g/km EU
& 150 Fleet Ave
% target 2020 Business
% . 14%
v -
§ 130g/km L International
2 100- Fleet Ave aviation/shipping
o target 2015 6%
7 g
Jd
50 50-60g/km likely maximum achievable with an ICE

Sub 50g/km — Only achievable by ULEVs
and the opportunity for UK Plc.
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Electric vehicles are a key technology
fo decarbonising passenger cars

EU Fleet Average 130 95 TBD

CO, Targets (g/km)
111

H, Infrastructure

B Mass Market EV.Technology _ § | | ||

Charging Infrastructure Energy Storage Breakthrough
Plug-In Hybrid
Energy Storage Breakthrough
Full Hybrid

Micro/Mild Hybrid
IC Engine and Transmission innovations (gasoline/diesel/gas/renewables)

Vehicle Weight and Drag Reduction

2000 2010 2020 2030 2040

Source: Automotive Council

LOW Automotive Council Technology Roadmap for Passenger Cars
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How is the UK progressing with
developing an EV market?

Strong Government policy framework in place
Major OEMs offering electric cars, vans, small trucks
EV charging infrastructure being rolled out nationally

U OO0

£725m investment for Nissan Leaf production & battery
plant, Sunderland

Zero Carbon Futures receives £6.2m fund to develop
NE of England as a leader EV deployment & production

U

BMW Mini serves Olympic Games

Hertz Car Club offers Nissan Leaf to customers

Electric buses operating in three regions

I R W

EV integration in public and private fleets

BUT still a niche market - EV less than 1%
of UK vehicle sales in 2012
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The road to ‘e’volution faces various
challenges

 High vehicle purchase cost

 Negative perceptions by private and fleet users

 Range ‘anxiety’

O Lack of national charging infrastructure

O Vehicle residual value

O Product range

(d Technical standards and interoperability of charging
infrastructure

 Battery disposal - recycling/re-use

[ Competition from other low fuels and technologies

over the next two decades

“Batteries not included.”
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Electric vehicles and the grid have fo
evolve together

L Understanding the impact of growing -
electricity vehicle market on the grid = 5

O Need for infrastructure & vehicles to relate in =t =
new ways N &2 N\ o7 q :
- E - mobility e 3 R, (!

- Intelligent mobility 7S

L Decarbonising the grid is essential for
lowering the carbon intensity of EV &
strengthening environmental case
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Multiple stakeholders are involved in
overcoming barriers and developing the
EV market

Government
Funded
Bodies

Government Investors

TSB

Auto-
Council

LowCVP
Academia

National
Regional
Local

Government
Corporate
Financial

I Concept
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Automotive
Industry

OEM
Tierl,2,3

Trade
Bodies

Technology
Providers

Battery
EV
charging
points

Tele-
comms/IT

Demonstration

Utilities

Power
Suppliers

Electricity
Network
Operators

Customer

Private
Fleet

Local
authority

Public
transport

Commercialisation




Low carbon vehicle
research & development &
innovation
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Spearheading Low Carbon Vehicle R&D

Low Carbon Vehicle Innovation Platform

S L\Dt
R 3;~&a<’«“'_\j\\_§?g\\<,\%‘ﬁ Technology Strategy Board
A \ (05 11 competitions
‘ > £150m in funding & > 500 partners
| | |
Ultra Low Integrated Battery Niche
Competition Carbon Delivery Reuse and Vehicle
No 1 Vehicle Programme Recycling Programme
Demonstrator Feasibility
Study
£24m £25m >£100m £377k
co-funded Co-funded Co-funded ZSrgglt( co-funded

Technology Readiness Levels Covered

LOW Techno-economic  Concept Detailed Validation/
low carbon vehicle partnership FeaS|b|I|ty DeS|gn DeS|gn Demonstration



Driving innovation in low carbon
vehicles through collaboration and
partnership

W automotive
W council internal m Office for Low
' i Ernissicn Vehicles
Combustion
‘ UK Engines

EPSRC

Pioneering research

Electric and skills
. Energy
BI Machines and e~
Y Strategic Energy Mgt Uk I & 5l
B e Technologies for TRADE & I b
& Shilly UK Auto NVESTMENT B \atss

Industry
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Lightweight Intelligent
Vehicle and Mobility
DHWﬁE‘_r:E % Po n Technology Strategy Board
MOTOR INDUSTRY Structures TGP

Defined by the Automotive Council Technology Roadmap
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Breakthrough in battery density is
required to reduce EV purchase costs and

increase range

f

10,000

Liquid fuels

Gaseous fuels

1,000

e

g '

um-ion [

Substantial R&D needed for batteries
to reach levels similar to conventional

energy sources

Energy density by weight (watt hours / kg)

rl metal

H |

l l

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Energy density by volume (watt hours / litre).  Riesults

9,000 10,000

for medium sized pure-EV with 30kWh Pack

1300 kg pack

-50% in cost

-30inmass _7p9, in cost

200 kg pack - 45 in mass
160 kg pack

25000
Forecasts indicate battery cost will gm '
lower by 50% by 2030, R&D in battery ¥ el
chemistry & management is required =
G o
Low u
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TSB - Ultra Low Carbon Demonstrator
Project

To understand customer perceptions and concerns using
340 demonstrations vehicles

& ’/ Nissan, Smith Elecrc Vishickes,
Alllag Eleciric Vehicias p- AVID,
Scoftish Power 'S5 Liberty Elactric Cars, Peupaot
Axeon Battenas | LR ~at? Gateshaad Counci
Strathclyde Unwersity, 7‘*")-0{ 5 Future Transport Systems
Giaspow City Council Newcastia Univarstty (TORG)
e '
- : A 2 $ BMW MIn-E
Jaguar Land Hover (Tala). Smart, TS | | Scottish ana Southam Energy
Milsudishi, MiCrocad , * /| Oxtora Brookes University
Eon Energy | - /
Aup |
Cowentry and Srmingham City Counclls
Aston and Coventry Universiies
Foro __---"- L e Toyma
Scottish and Southemn Energy |~ 1=
Syanchoe Unvarsay . smart UK | | EDF Enargy
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Study Conclusion

L The typical usage of the trial vehicles
aligns to the national data

[ Users learn and adapt to the vehicles
and charging routines quickly

‘you really do need fto think
about where you're going
and plan things in advance
so that you know you’ve got
enough charge in the car to
be able to use it’

 Charging becomes less frequent as
drivers learn about the car’s range

L The low noise is not seen by most to
pose a danger to others

L There are very few who felt less safe
using an EV

Demonstrations are important to break down
negative perceptions and provide early adopters
with re-assurance of EV reliability and practicality.
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LowCVP helps innovative SME enter
the low carbon technology vehicle

[ Running Technology Challenge competition
for last 3 years

O ‘Meet the Investor’ event - in partnership
Price Waterhouse Cooper and SMMT

O Facilitates an Innovation Working Group
of 100 members

d  Successful in raising the profile of SMEs
involved in the low carbon vehicle
supply chain

Low
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Low carbon
technologies

UK Low Carbon for HGVs
Automotive Directory ,

OWL! EDG
‘[‘,'& VEN
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( INNOVATION

{SUSTAlNABlLlTY)> Wi i N N E R
M THE LOWCVP TECHNOLOGY

CHALLENGE 2010

Ko Carbon vehicke pertnersi

Challenge Bibendum NGINEERING
Templehof Berlin _.\ ‘ =] o=
18-22 May 2011 _l_lj)x_}\.t_,

Come and see uson Stand B55 Hanger 5
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http://www.lowcvp.org.uk/news/1615/lowcvp-to-showcase-british-engineering-excellence-at-international-bibendum-exhibition/

Policies and initiatives fo
progress the low carbon
vehicle markeft
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Low Carbon Vehicle Policy P | O or Lo

Emission Vehicles

Plugged in Grants _ Plug-in Vehicle

. £300m+ Infrastructure Strategy
* Plug-in Car - £5K

* Plug-in Van - £8K

« Confirmed to 2015

| Pabslscbred

Making the Connection

The Plug-In Vehicle Infrastructure Strategy

Plugged in Places O
« Up to £30m -
» 8 consortia
 Different models

& infrastructure
» 2500 installed

« Public accessible recharging
« Workplace recharging
« Recharging at home, overnight

= Duglin
S22 reland

IR CO) DA AN S
Ye, g ) )
AN N Q -
7 ’Vk} VENS
& ¢ Boumemou Ui
3C © Yorquay "
i
Channel
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Low Carbon Vehicle Policy Activities
Cross-departmental collaboration

m I Office for Low
R&D 1 ’ Emission Vehicles B I S Department for Business
 Low carbon vehicle innovation platform rcoeatian & Sl
- Low carbon van procurement programme Supply Chain

« Supporting the development &
strengthening of UK-based supply
chains for ultra-low emission vehicles

* Low carbon truck trial

Fiscal Measures
* Vehicle exercise duty exempt
« Enhanced Capital Allowances
« Zero company car tax (BIK)

« Green Bus Fund Department for
Transport

« Maximising business opportunities
for the UK automotive sector

Regional/Local — London Congestion Charge,
Low Emission Zones, free parking, planning
policy, air quality and carbon management plans

Low
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http://www.hm-treasury.gov.uk/home.htm

® ch
(’ ﬁof rer UK’s leading PiPs initiative

[ Plugged-in Places network for NE England, launched
2010, engaged with over 65 public-private partners

600 charging points — standard and quick

First ‘open source’ network of public charging networks.
Charge Your Car live status map

O Introduced UK 15t ‘back office’ system

(1 One of several partners involved in producing IET 'Code of
Practice for electric vehicle charging equipment installation’ Er

d Examining impact of domestic EV charging on the grid " BT Wit G

LOW http://chargeyourcar.org.uk
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http://chargeyourcar.org.uk/
http://chargeyourcar.org.uk/
http://chargeyourcar.org.uk/
http://www.thegreencarwebsite.co.uk/blog/wp-content/uploads/2013/01/Charge-Your-Car-public-charging-point1.jpg

Private Infrastructure Investment

d Chargemaster ‘POLAR’: National plug-in
vehicle charging network —
supermarkets, homes, public car parks,
railways, airports, motorway services.

« Partnership with Telefonica to enable
communication between charge point
& customer via mobile.

« Partnership with British Gas offering
home EV charging units

 Charge Your Car entered joint venture
with Elektromotive - created first ‘pay-
as-you-go’ network; locate charge point
and pay using mobile phone

Low
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http://www.thegreencarwebsite.co.uk/blog/wp-content/uploads/2013/01/Chargemaster-Polar-car.jpg

Progress through partnership - LowCVP
helps kick start UK low carbon bus
market

(0 Developed the Low Carbon Emission Bus Certification scheme for UK Government
O Influenced Government fiscal incentives - Green Bus Fund
Monitoring the low carbon bus market — 855 low carbon buses

 How was this achieved?
« Ildentifying the challenges and solutions
« Sharing experience and knowledge between stakeholders
* Facilitating partnership between Government, bus manufacturers and operators

Low
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http://www.lowcvp.org.uk/lceb/
http://www.lowcvp.org.uk/lceb/

LowCVP helps influence consumers
through strengthening the car fuel
economy label

0 Led the introduction of the car fuel economy label in ~ [Luel Economy
partnership with automotive industry (2005) —
[ Undertook research to examine consumer :
understanding of alternative label designs for ICE, EV
and PHEV : T
- Consumers confused by EV metrics (kwh/km) R i | e |
- Consumers require range data oo 3.6 wmn® | o 108 s

- Interested in pp/mile for compare running cost
- Require information on charging locations

O Worked with DfT, OLEV, VCA & OEMSs to develop EV
& PHEV fuel economy labels inline with changes to
Passenger Car Regulations

To compare fuel costs and CO, @
Transport  vstnupireamoonmmdregovak VAN
Product labeling informs consumers about
environmental performance and helps

LOW them make better choices
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Fleets have a key role in developing
the EV market

New car registrations by buyer type

Plug-in Fleets Initiative
100% T— @ EE

cost benefits in business fleets

20 business received tailored 80% T— 44% ——44% 42% 100 47% ]
guidance by thg Energy Savmg.Trust 60% 1—
consultants on integrating plug in i
vehicles into their fleet. 0% .
20% -
d Energy Savings Trust, EDF Energy 0% : :
and Route Monkey funded by DfT 2006 2007 2008 2009 2010
and Tﬂ— M Business & Fleet I Private
O Demonstrated how plug-in vehicles PLUGGED-IN
can work practically and achieve | FLEETS +

O Plug-in Fleets Initiative — Charging
Forward report published 22 January
2013. More work to come.

LOW http://www.energysavingtrust.org.uk/
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Are electric vehicle truly
Zero emission?
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LowCVP moves to a life-cycle CO2
vehicle footprint

- Fossil fuel production
- Electricity generation

- Hydrogen production

Production

Assessment of
environmental impact of
producing the vehicle from
raw materials to complete
product

Low

low carbon vehicle partnership

“Fuel”

Distribute
Distribution network
efficiency
- Power lines
- Pipelines
- Tankers

Generate

g-cr-,; ZAS
“In-Use”

- Tallpipe CO, from driving

- Impact from maintenance
and servicing

[ Tailpipe CO2 metric has
limitations e.g. EV zero emission

O Life cycle assessment
provides a more robust measure
of the carbon impact of vehicle

38.7 tCOLe

Disposal

Assessment of
environmental impact of
“end of life” scenario,
including re-use of
components, recycle of
materials and landfill

Total CO2
emissions



Lifecycle €O, accounting is required to more
robustly compare different technologies

Comparison of lifecycle CO2 vehicle emissions

Mid-Size Gasoline

Mid-Size Gasoline
Full Hybrid

Mid-Size Gasoline
PHEV

Mid-Size Gasoline
EREV

Mid-Size EV

Mid-Size FCV

0

Production

Low

-
-

5000 10,000 15,000 20,000 25,000
Lifecycle CO2 Emissions [kgCOze]

m Fossil Biofuel M Electricity

Preparing a life-cycle CO2 metric —Ricardo 2011

low carbon vehicle partnership

m Disposal

Electric powertrains have
lower life-cycle CO2
emission, however
embedded CO2 emissions
from production are more
significant

Vehicle production phase of
electric vehicles dominated
by battery manufacturing

Decarbonising the electricity
grid is essential for lowering
the carbon intensity of the
‘use phase’ of EVs

A life cycle philosophy is
required to ensure future
vehicles truly are low carbon



To Conclude

a

a

Government policy - strong lever to ‘kick-start’ the
EV market

Many different stakeholders exist in an emerging
market, partership and collaboration is essential

Opportunities to develop novel business models
across the value chain to support infrastructure &
reduce total cost of ownership

R&D investment - key role in innovation &
overcoming technology barriers

Sharing experience and knowledge - demonstrate
what works

Consumer education - essential to change
perceptions & encourage demand

Long-term vision - accounting for lifecycle CO2
impacts, developing a decarbonised & smart grid,
integration of technologies

Low
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Thank You

The Low Carbon Vehicle Partnership

Gloria.esposito@lowcvp.org.uk
www.lowcvp.org.uk

+44 (0)20 7304 6880
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