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Low Carbon Vehicle Partnership

LowCVP is a public-private partnership that exists to accelerate the 
shift to low carbon vehicles and fuels whilst protecting air quality

Creating Communities

Gathering 
multiple 
stakeholders   to 
address common 
challenges/ 
objectives

Building Understanding

Researching 
market barriers, 
evidence to 
inform policy, 
other measures 
to increase 
market take up

Influencing Policy

Defining measurement 
processes, designing 
incentive schemes, 
create policy guidance, 
input into consultations

Accelerate the Market

Promotion of common 
policies, fleet operator 
guidance, outreach to 
delivery partners
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Over the last decade LowCVP has influenced policy 
and created the market for clean & green buses

Defined a ‘Low Carbon Emission Bus’ 

30% WTW GHG emission savings compared to an 
equivalent Euro III diesel  

Creation of a LCEB Accreditation Scheme  
Independent method to test performance of different 

technologies

Shaped Low Carbon Bus Fiscal Incentives

Green Bus Fund and BSOG LCEB Incentive  

Defined a ‘Low Emission Bus’ & introduced the 
LEB Accreditation Scheme

Shaped the OLEV Low Emission Bus Grant 

2007-08

2016

2009-10

2012 - 15

Climate Change

Climate Change & 
Air Quality
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Where are different vehicle sectors in their transition to 
low/ultra low emission mass market take-up 
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ULEV and Conventional  vehicle parc transition 

ULEV

Conventional.

New car sales % RH axis

Research & 
innovation

Mass market 
uptake

Changing mass 
mobility

Trials and early 
adopters

Cars (+4yrs)
– 1.5% 

(supported)

Fuels (+5yrs) –
4.5% 

(supported) Bus (+10yrs) –
40% (supported)

L Cat (-15yrs) –
0% (no market)

Trucks (-10yrs) –
0% (no support)

ULEV and Conventional vehicle parc transition 
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Hybrids  
2695

Electrified 
Ancillaries 

1110

Electric
180

Biomethane
112 Hydrogen 

Fuel Cell
18

Currently 4,301 ‘green’ buses current in service
Operating in 35 areas of the UK – London to Oxford to York and Aberdeen 

Plug-in 
hybrid 
5

40% of new bus sales in 2015 qualified as low 
carbon buses & 50% Euro VI 
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How do we qualify different bus technologies and 
fuels as a ‘Low Emission Bus’?

Low Emission Bus 
Accreditation Scheme
Measurement technique 
based on whole vehicle 
emission testing – compliance 
with LEB definition. Uses a real 
world bus test cycle – New LUB 
cycle

GHG emissions associated 
with fuel production

GHG emissions associated with bus 
operation plus air pollution emissions 

Well-to-Tank Tank-to-Wheel

WTW GHG 
Emissions=

A Low Emission Bus (LEB)  “produces more than 15% Well-to-Wheel (WTW) GHG emissions saving 
compared with an equivalent Euro V diesel bus and meets the Euro VI engine standard.”

Approved Test facility

Customer:

Customer Address:

Test Purpose: LEB Certification

Vehicle Manufacturer: Buses R uS Unladen weight (kg) 12000.0

Vehicle Type: Plug in Hybrid Flywheel Gross Weight (kg) 18000.0

Engine: Tdi 334 Euro VI Passenger Capacity 89 OK

Transmission: Auto Euro VI certificate Y/N

Fuel Type: Fuel Provider:

Well-to Tank Factor:  (g CO2e/MJ) WTT evidence

Test Phase HC (g/km) CO (g/km) NOx (g/km) PM (g/km) CO2 (g/km) CH4 (g/km)‡ N2O (g/km)‡ 

Fuel 

Consumption 

(l/100 km)

Rural / LUB 0.00 0.08 0.08 N/A 893.36 0.00 0.030 30.000

Inner London 0.00 0.02 0.02 N/A 856.59 0.00 0.010 45.000

Outer London 0.00 0.01 0.01 N/A 877.55 0.00 0.005 50.000

MLTB Average 0.00 0.01 0.02 875.22 0.00 0.012 47.500

LUB Average 0.00 0.01 0.01 N/A 867.07 0.00 0.010 41.667

Test Phase

Rural / LUB 

Inner London 

Outer London

MLTB 

LUB Total Average

Fuel/energy 

used over 

Total Fuel 

Energy

(litres/km) (MJ/km)

Rural 2.89 36.00

Inner London 2.96 38.00

Outer London 2.70 35.00

MLTB 3.01 41.00

LUB Total Average 2.89 36.00

Data Generated by: Data Approved by:

On behalf of Test facility

*****
*****

***** Data to input to LEB grant fund calculator

Certificate approved by: Certificate  Approved by:

On behalf of Bus manufacturer On behalf of LowCVP/DfT

*** WTW - Well-to Wheel

CO2 (g/km)

1044.12

875.22

867.07

Calculated TTW** GHG 

Emissions

14.20 60.34

* WTT - Wheel-to-Tank

0.00 3.58 878.80

14.20 26.50

Test Phase

WTT* Fuel GHG 

Equivalence Factor 

** TTW - Tank-to-Wheel 

Low Emission Bus Scheme Certificate 

Emissions and Energy consumption results from approved test facility - Average 3 tests

14.2

Total Tank-to-Wheel GHG CO 2  equivalent

CH4 (g/km x 25)‡ N2O (g/km x 298)‡  TTW GHG (CO2e (g/km)

 Yes - Manufacturer certified

893.36

0.00 1.49 879.04

0.00 8.94 902.30

856.59

877.55

0.00 2.98 870.05

Well-to-Wheel GHG CO 2  equivalent

0.00 2.98 859.57

Calculated WTW*** GHG 

Emissions

(g CO2e/MJ) (g CO2e/MJ) (g CO2e/MJ)

14.20 57.18 984.70

1011.9

Euro V Average Diesel Equivalent (g CO2e / km) 1200.4

977.76

14.20 65.24 1040.92

14.20 52.31 1011.88

Approved as Low Emission Bus? (15% saving or more)

† compared with Euro 5

UK Diesel Fuels R us

DEFRA 2014 factors

WTW GHG saving†  (g CO2e / km) 

Low Emission Bus Certificate Summary
GHG Well-to-Wheel (g CO2e / km)

Zero Emission operating range (km) 0.0
188.5

16%

Yes/No

Total measured energy consumed on vehicle (kWr)

Electric energy consumption and charge efficiency

Measured grid energy during charging kWr

Distance covered km

Charging efficiency

% WTW GHG saving†  (g CO2e / km)

Get Bag Data

Get Modal Data
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Euro 6 HDV engines in buses (and trucks) are delivering very low NOx levels

Source: LEB accreditation scheme test data.

Performance of Euro VI buses 

Note: Euro VI passenger car NOx limit – 80g/km
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Creating independent and accessible information on LEB 
technologies and fuels to help accelerate the market

Aimed at local authority & bus fleet operators

Covers 9 bus technologies and fuels & 
associated infrastructure 

Outlines Technical, Operational, Financial, 
Environmental Performance 

Aimed at bus operators & policy makers

Covers 20 UK case studies

Raise confidence in operation & benefits of 
different technologies/fuels
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<3.5t
T A X I

LIGHT DUTY VEHICLES & INFRASTRUCTURE

TECHNOLOGY/ FUEL 

OPTIONS

Efficient ICE

Battery Electric

Plug-in Hybrid

Hybrid LPG

Hydrogen

CNG

Bio-methane

LOCAL & REGIONAL 

GOVERNMENT POLICY

Transport

Planning

Licensing

Education 

Housing

Public health

Council tax collection

Air quality 

Energy 

Climate change

Economic development

Procurement

UK/EUROPEAN CASE 

STUDIES

Germany

Norway

France

Sweden

Netherlands

Italy

Spain

Finland

Portugal

Denmark

Estonia

PUBLIC-PRIVATE 

PARTNERSHIPS

Influencing local policy to encourage take-up 
of low emission vehicles
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P
PARKING INFRASTRUCTURE

PROVISION

PLANNING

C
ROAD ACCESS 

CHARGING

T A X I

TAXIS & PRIVATE 

HIRE VEHICLES
INTEGRATION WITH 

WIDER TRANSPORT

CAR CLUBS PROCUREMENT

€
$

£

ECONOMIC 

DEVELOPMENT 

& TOURISM
PILOTS & TRIALS

EDUCATION & 

PROMOTION

£
FINANCIAL 

MEASURES

12 Topic Areas Covering 52 Measures
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• Consistent standards and definitions for LEVs are required across the UK – should combine CO2 
emission standards and EURO standards for air quality 

• Avoid picking winners – variety of low emission technologies/fuels – set a performance 
standard 

• Embed requirements for low emission vehicles across Council policies and strategies 

• Incentives & deterrents are important for accelerating low emission vehicle take up – fiscal and 
non-fiscal 

• Influential areas: Planning, Procurement , Parking, Taxis Licensing

• Collaboration and knowledge sharing important for implementation of measures

Recommendations from the Good Practice Guide 

61%

50%
44%

35%
29%

15% 12%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%Huge variability in 
standards for low emission 
vehicle prescribed in local 

authority policy

LowCVP interested in 
creating definitions of low 
emission vehicle for trucks, 

vans and cars
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Designing a Clean Vehicle Retrofit Accreditation 
Scheme - Work-in-Progress
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NO2 Action Plan States – ‘The Department of Transport has
commissioned the Low Carbon Vehicle Partnership to develop a
new Clean Vehicle Retrofit Accreditation Scheme. This will
ensure there is a robust system in place providing independent
evidence that any future vehicle retrofit technology scheme will
deliver significant NOx emission reductions and air quality
benefits ..’

Retrofit examples: Exhaust after-treatment - SCR, engine conversion to electric and hybrid 
powertrain or spark ignition engine using LPG or biomethane. 

2

A new solution for cleaner taxis: conversion of older diesel Hackney 
Carriages to the use of LPG

Source pictures: Autogas Limited 

Background

• TX1, TX2 and TX4 taxis operate with diesel (compression-
ignition) engines and typically belong to Euro 2 to 5
classes, i.e. they emit high levels of NOx and Particulate 
Matter.

• In September 2014, Birmingham City Council received 
£500,000 from the Department of Transport to convert 
c.80 taxis to the use of LPG, a much cleaner burning fuel 
than diesel.

• There was no established and reliable supply chain for the 
conversion of taxis to LPG (which requires a spark-ignition 
engine) in Birmingham, nor local skills for the installation 
of such a system 

• Over the period of October 2014 to December 2015, a 
technical solution has been developed (with emission 
reduction achievement proven through lab testing) and a 
local garage has been trained. 

• Contract with garage converting taxis signed off in April 
2016

A taxi converted to LPG

The spark-ignition engine running on LPG 
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Overarching Design Objectives

Overarching Objectives     

• To set emission based performance criteria for retrofit technologies which can reduce NOx 
emissions for Buses, Coaches, Trucks, Mini-buses, Vans and Taxis. 

Recommending a two tier approach

1) For potential use with Clean Air Zones - targets aligned to Euro VI/6

2) For optional clean vehicle retrofit funding schemes with less onerous targets to be adopted in non-
CAZ cities. 

• To ensure no negative impacts on other air pollutants and greenhouse gas emissions – set 
appropriate emission standards.

• To prepare a set of vehicle emission test procedures to qualify retrofit equipment performance 
against proposed emission standards

• To maximise the use of existing and established processes and tests

• To ensure consideration is given to measures to ensure technology durability

13
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What’s next…LOTS over next 12 months

• CAZ framework consultation

• Low Emission Bus regional workshops

• Creating a Low Emission Taxi Guide and representative test cycle

• Integration of WLTP into consumer information 

• Defining a ULEV 

• Definition of Low Emission Truck & Incentives

• Policies require to kick start L-Category vehicle market
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Interested in collaborating and joining the Partnership?

Gloria.Esposito@lowcvp.org.uk

T: 0207 304 6831

www.lowcvp.org.uk

mailto:Gloria.Esposito@lowcvp.org.uk

