ilceds | | TEVVR ) cenex

Markets, Barriers, Opportunities &
Business Models for the ACCRA system

‘ Author Francis Robson (Technical Specialist, Cenex)
’. ApprovedSteve Carroll (Head of Transport, Cenex)
26 June 2018




Project ACCR/Market Study 0
Executive Summary cenex

Introduction Autonomous & Connected vehicles foleaneRAir (ACCRA) was an Innovate UK funded project. The ACCRA system
ff26a KEONAR AYUuSNyrt O2YodzadAzy Sy3aiayS 6L/ 90 @OSKAOEf Sa i
Y2YAG2NRY3A GKS @GSKAOE SaQ f20FGA2y leyistior2(ZESrNdnidgisteatédy,fensérifig zi S >
through areas of poor air quality (AQ).

The system was demonstrated in Leeds and the project findings used to assess the applicability and capability of the syxtenh t
the proposed 2020 Leeds Clean Air Zone (CAZ). This project wadDgdriigwho provide traffic management systems to cities, and
supported by theTransport Systems Catapult (TSC), CdtraxhsenseglevvaMotors and Leeds City Coung@ihe system has been
designed, built and tested during a 12 month project (completing in July 2018) and is intended to work inside the Cteaas Air Z
mandated by the UK government.

This report was led by Cenex with the support of an industry advisory group and examines the Markets, Barriers, Oppantiinities
Business Models for the ACCRA System.

ITS Industry AnalysiShe ITS industry is predicted to grow by between 100% and 250% in the next 10 years, meaning systems like
ACCRA will become more prevalent across the world. Most UK cities already have a system builtspeoffieation Urban Traffi
Management Control (UTMC) standards and many more European cities are following suit, making them accessible to otiner supj
and their products and not limiting the use of ACCRA to those cities already seridgahigpb ¢ KS ydzYo SNJ 2F &/ 2
that would be able to interact with these systems is also rising, with KPMG predicting that 80% of cars will be conrii3eddmnd

this connectivity will be achieved through either the 5G (mobile network) or DEHJ ihethod, or a combination of both.
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Target Market: Air QualityAir quality is an increasingly important problem in the world, particularly in Europe and the UK where
several UK cities are exceeding the statutory, BiGhual average limit of 4@/m3. Five UK cities have been mandated to introduce a
Clean Air Zone (CAZ) mainly targeting diesel vehicles, the largest source dhid@onsequently puts a stronger focus on restricting
vehicles such as HGVs and buses, and a very small focus on restricting hybrid vehicles which mostly run on petroltidgg@@AZ ci
predicted to comply with the NQimit by 2025 if enforcing the most strict, class D type of CAZ. However, air quality limits are
expected to continue reducing beyond 2025, as indicated by the CAZ Framework and the impending Road to Zero consultation, s
measures that support zeremission running in cities, such as ACCRA, will inevitably hold more of a long term benefit.to a city

Target Market: Hybrid Vehicle®f the multiple types of hybrid available, only range extended electric;iplagbrid and full hybrids
have enough ZE range to operate ACCRA. There is currently only a small percentage of hybrids on the road in the Ulq&Bxrope,
m>3 YSEYAY3I '/ /w!Qad AYYSRAIFIGS STFSOU 62dzf R 0SS ljdzA S arlyihf f
the UK, due to drivers such as the Ring/ehicle grant & changes to vehicle excise duty. CAZs will also likely help this, gowell

as EU legislation on average fleet, (5 @St a8 3 aSOSNIf O2-KHAANERAAILE SRAS&EJzOR ka2l
will mean a much larger vehicle parc in the future for ACCRA to work with. In the meantime, retroflttlng Iarger veh|d1|gbrwith
RNAGBSGNI Aya Ay 2NRSNJ G2 dzasS !/ /w! O2dz R 6S | @Al of &dst@ LJG A 2
replace vehicles with.
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Executive Summary conas
Competitive AnalysiACCRA has several indirect competitors for improving air quality in cities, whose main strengths are that they
fA1Ste 2 KIFEI@S + fFNABSNI AYLIOG Ay | &AK2NISNIJ &aLJ OSwitBZrolG A YS

emission running, which means that those buying hybrids now are not necessarily punished later by lowering emission standards
cities. Early adopter locations for ACCRA are locations favourable to the three key factors; ITS, air quality and hgkaiagp(@othe

CAZ cities in the UK as well as large cities in Europe such as Amsterdam, Rotterdam, Barcelona & Pari&@ntimg gechnabgy and

air quality modelling aspects of ACCRA also have potential future opportunities in automatic charging, building HVAC mianageme
reducing noise pollution, alerting drivers of congestion, or information on available parking spaces anepdiatge

Business Models & Market StrategyCCRA will be required to run larger trials in order to obtain accuratepsahd maintenance

costs and develop a working business model. Principally, ACCRA is less well equipped to make large improvementsydranqualit
AGaQ O2YLISUAG2NRE Ay (KS aK2NI GSNXI a2 Ad Ydzad NBfitals)angtoA U
offer a retrofitting option in the HGV and bus markets where there are few/no low emission alternatives. Work must be done to
overcome some key barriers, such as ensuring that vehicles can obtain the necessary connectivity and that the drivelrareasyt

or preferably automatic. Liaising with local authorities is also key to ensure that there is a clear benefit for thehasertte ACCRA
system. In the long term, with growing numbers of hybrids, it will be able to contribute significantly to improving ay iguaties and
GKdza LI & oF Ol o6& AYLINRGAYy3a OAGAT SyaQ KSIfOiK® ! f & hIompliani K f
hybrids before their enabf-life, as is the current case with diesel vehicles bought in good faith for their lowezrai€sions.
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ACCRA

ADL
AFV
ANPR
AQ
AQMA
BEV
CAZ

cQ

DEFRA

DfT
DME
EU
FMI

Autonomous and Connected vehicles for HEV

CleaneRuir HGV
Alexander Dennis Limited HVAC
Alternatively Fuelled Vehicle ICE
Automatic Number Plate Recognition IHME
Air Quality ITS
Air Quality Management Area LA
Battery Electric Vehicle LEZ
Clean Air Zone LGV
Carbon Dioxide NEDC
Department for Environment, Farming anNG,
Rural Affairs NQ,
Department for Transport OEM
Decision Making Engine PAB
European Union PHV

Future Market Insights PM

Hybrid Electric Vehicle
Heavy Goods Vehicle

REEV
SMMT

Heating, Ventilation and Air Conditioning TSC

Internal Combustion Engine

TU

Institute for Health Metrics and Evaluation UDG

Intelligent Transportation System
Local Authority

Low Emission Zone

Light Goods Vehicle

New European Driving Cycle
Nitrogen Dioxide

Oxides of Nitrogen

Original Equipment Manufacturer
Project Advisory Board

Private hire Vehicle

Particulate Matter

UK
ULEZ
UN
UTmMC
A\
VED
VMS
WHO
WLTP
ZE
ZEZ

Range Extended Electric Vehicle

Society of Manufacturers and Motor Traders
Transport Systems Catapult

Telemetry Unit

UTMC Development Group

United Kingdom

Ultra Low Emission Zone

United Nations

Urban Traffic Management and Control
Vehicle to Infrastructure

Vehicle Excise Duty

Vehicle Management System

World Health Organisation

World harmonised Light vehicle Test Proced
Zero Emission

Zero Emission Zone
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Introduction

Introducing the project and the partners, what the ACCRA system is and how it will work,
and the products that will be produced by the key partners as a result of the project
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CKS tNR2SOO YR A0aQ t | NExS
providing traffic management systems to cities. The project began onJa@y1¥ and is

‘ scheduled to run for 12 month®ynniqgare supported by:

A Transport Systems Catapult (TSG)Y Q&4 (1 SOKy 2t 238 3 AYyy20F GA2
A Cenex Not-for-profit research & consultancy organisation specialising in low carbon transport

A Earthsense Leading air quality measuring, modelling, monitoring and data specialists

Autonomous & Connected vehicles f@leaneRAir (ACCRA) was an Innovate UK funded project,
led byDynnigwho are specialists in mobility and energy technology solutions, specifically

A TevvaMotors - Manufacturer of rangeextended, zer@mission freight vehicles

&Lecds TEVVA A Leeds City Counc—_iDne_of five UK cities to be mandated with a Clean Air Zone, and providing
S the test bed for this project
o , ol -
As part of this market study, a Project Advisory Board (PAB) was | Department m\/%
. . . . . . | for Environment

up with the aim of getting input on the ACCRA solution from a Wic | Food & Rural Affaits SOUTHAMPTON
variety of organisations outside of the project consortium, to bette %ﬁs CITY COUNCIL
understand the marketplace, and the barriers or opportunities tha D Yorkshire

. . . . epartment Ambulance Service
the solution might face. The organisations that sat on the board a | ¢ Transport NS Truse

shown here (right), and the feedback gathered in these meetings - . —
was used to produce this market study. -e Lo el () BOSCH )'E‘,'g,';:ﬁa"'s -

Irewerbed Tor life
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The ACCRA System conax
The ACCRA system will allow hybrid internal combustion 4 e|||ge
SY3aAyS oL/ 90 @GSKAOfSa (2 0S0O02YS JI NI n+I : géueQa dzNDB Iy G N
YIyE3ISYSyid O2yaNRf aeadsSYT v2yaif sy HARKROMGHQN ot Qs o t 2 OF i

and operational state, and able to control the zenmission
(ZE) running strategy, ensuring ZE through areas of poor air

quality (AQ).

The system was demonstrated in Leeds and the project
findings used to assess the applicability and capability of the
system to support the proposed 2020 Leeds Clean Air Zone
(CAZ). Following the project, the partners will be able to explq
the developed technology as urban areas worldwide look to
introduce zero emission zones.

System

AQ

monitoring &
traffic

anagemen

Drivetrain &
location info,
accurate
emissions
data

Air quality
- issues

Hybrid
vehicles

ACCRA presents itself as a viable solution when three key
conditions are met; the existence of an intelligent transport
system in a city, an air quality problem, and a number of hybrid
vehicles. Each of these factors will be considered separately in
this study to understand their prevalence, before considering
where these markets intersect and therefore provide the best
early adopter markets for the ACCRA system to succeed in.

General
reduction in
emissions
(assumed
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The ACCRA System cenex

ACCRA works by monitoring traffic and collecting air quality data from a variety of S T, m Entering
sensors around the city. The system will then identify any areas that are breaching, or are __.-=""" -~
likely to breach, the air quality limits prescnbed by the operator (usually the local P Fﬂ\
I dZzGK2NAGE@UZ yR ONBFGS F aReyl YAO OZYuNLEt 2ViakE A u
GF O APSYy ABEI¢ d ‘

Any compatible hybrid vehicles enterlng this zone will then be requested by the urban:
GNIF FFAO YIyIl3aASYSylG aeadsSy (2 agrioK uKS)\NJ Sy 3aa
inside the zone, in order to reduce pollution in the area until air quality returns to an >
acceptable level, at which point the zone is removed and traffic is allowed to operate e
normally again.

The ACCRA system will sit inside the

Traffic / Zone Proprietary ot -
Emissions definiion _ Ufaracs existing urbar_l traffic management
Data Decision Vehicle : system of a city, as an added feature
; Making Engine ; Mag;gg:‘ne“' > Vehicles that can be offered to compatible
Air Quality vehicles at first, and in time possibly

Data DY“E;"“C becoming a requirement of vehicles
Cg”" pLeons wanting to enter a city with air
enerator .
quality targets.
10
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As a result of the ACCRA project, four new products have been developed by various members of the consortium, which are as
follows:

Decision Making Engine (DME)A module integrated with the Intelligent Transgo[tatign System (ITS) ofva city, 9apab|e qf
receiving a variety of data inputs, and using these to create dynamiFgey OSR 1 2y Sa |yR | ROA %8 | O
to improve air quality. This product will be developed by Dynniq.

Vehicleto-City Interface¢ A module integrated with the ITS of a city that will translate data inputs from external sources, such
as vehicles, into data compatible with the DME.

Vehicle Interface; Vehicle integrated module allowing the processing & transfer of data and control signals from a verlicle toa
OAleQa AYTFTNIaGNUHOGdzNEd® ¢KAAa LINRPRAzOG gAff 0S RS@St2LISR o8
Sensor Interface A module integrated with an air quality sensor to enable the ITS to receive livgimeadir quality data from

both mobile & static sensors.

These products will be offered as a package to prospective customers when purchasing the ACCRA system, but may also be
offered individually by the respective partners.

11
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Intelligent Transportation
Systems Industry Analysis

Analysing the current size of the industry that ACCRA is intended for, how it is likely to
grow in future, the key factors behind this potential growth, and the effects this may have

on vehicle technology
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What are Intelligent Transportation Systems? cenex

Intelligent Transportation Systems ITB)AY (2 Syl ot S (GKS davYlFINISNE FyR Y2NB ST7F
to make more ceordinated and safer choices when travelling, for the purposes of:

Aimproving the mobility of people and goods
Aincreasing safety, reducing traffic congestion and managing incidents effectively
Ameeting transport policy goals and objectivesuch as demand management or public transport priority measures

They do this by combining data from multiple different sources such as Automatic Number Plate Recognition (ANPR) cameras,
speed cameras, CCTV, weather information, air quality sensors etc, interpreting the data and using it to improve thedffiev of

via car navigation systems, traffic signal control systems, variable message signs, variable speed limits and any other
O2YYdzy AOF A2y 2NJ O2yGNRE YSOiK2R Fd GKS L¢{Q&a RAALRALlTf ®

Activity and improvement on ITS technology is prevalent all over the world and is generally driveradohated by three
international bodies; ERTICO (Europe), ITS America & IT3a8Hie.

TS S AMERICA
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Global ITS Markets cenex

The global value of ITS markets is currently at Global ITS Market Growth prOJectlons
approximately $25 billion, and a majority of 80

market research studies agree that this figure 70
IS likely to grow in the near future, 60
approximately doubling by 2023 and,
according to Future Market Insights (FMI), S0
[ )

potentially trebling over the next 10 years.

$ (billions)
S

Key markets around the globe that are

pushing this growth are those in Europe, 20

North America and South/East Asia, and 10

predominantly in areas of high, dense 0

population. 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
This growth bodes well for products such as ~ —e~TechSci research —e—Markets & Markets

ACCRA which will depend on these _

communication systems becoming more —e—ReportLinker —e—Transparency market research
commonplace and therefore being able to —o—FMI

integrate into them.
Average current market value = $22.72 bil; average projected value in 2021 =

$31.28 bil; Average growth in next 3 years = 37.6% »
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ITS in the UK cenex

ITS has been standardised in the UK under the Urban Traffic Management Control (UTMC) initiative,

GKAOK G A0aQ O2NB Aa | fAONINE 2F GSOKYAOIf &ALISOATAOF(GAZ
when building their own UTMC system. It was created in the early 1990s by the UK Department for

Transport DfT) and its aim was:

A To make use of mainstream technology as far as practical: notably internet protocols

A To set standards where usetubut only where useful: we focus on interfaces, and leave functional

innovation to the creativity of suppliers U T M c

A To be maintained by consensus: we want to foster practical systems suited to both suppliers a
users, not to create a technical dictatorship

A To be open and readily available: UTMC specifications are free to access and free of charge
Since then it has developed into the de facto national standard for tradfated ITS, with the great majority of UK localtearities

having a UTMC core to their traffic management systems. This ensures that systems can effectively speak to each other simply,
quickly and cheaply, and avoids the dangers of a local authority using a bespoke system and becomkng toeksdpplier.

All of the work is undertaken cooperatively with both the public highways community and the systems industry under the UTMC
5SSt 2LIYSydi DNRdzL) 6! 5D0X gKAOK Aa lfglea YIylI3aSR o0& dzLJ 472

UTMC aim to provide practical help, avoiding excessive complexity in favour of simple, agreed approaches. Backed bymolicyma
in the UK and Europe, UTMC is free for anyone to use, and there are implementations all across the globe. 15
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UTMCs in the UK & Europe cenex

UK market

The ACCRA system has been designed and developed by Dynniq, who develop and operate UTMC systems in the UK and Eurt
Dynnig ran one of the first four UTMC demonstrator projects in York from-2002 [1], and since then have expanded the number
of cities they operate in to 15, including Sheffield, Rotherham, Doncaster, and Kirklees [2]. These 15 cities woulchprioeale t
conditions to be able to install the ACCRA system almost immediately.

1/ /w! A& RSaA3IySR (2 ¢2N] 6AGK 583yYyAlQa 2¢y aeéaidasSvya akKAOK
work with any system that is build on a UTMC platform, opening up opportunities all over the UK. Other major supplier€ of UTM
systems in the UK include Siemens and Mott MacDonald, which expands the potential market of ACCRA to over 100 cities [3].

Europe

The UTMC group work with their European counterpart POLIS to expand the use of open access specifications, encouraging co
standards between cities and avoiding supplier {otkPOLIS is a large network of local authorities, suppliers and reseeildfeta
working together to develop innovative technology and policies for local transport [4].

hyS 2F th[L{Q&a LINRB2SOGasz tNB2SOUO th{ {92 SyO2dzN} 3Sa (oKS dz
Europewide open ITS specifications and standards. Reading in the UK is leading the project which includes the citieseof Klaiped
(Lithuania), Burgos (Spain), La Spezia (ltaly), and Pisa, (ltaly).

Other members of POLIS include Berlin, Barcelona, Amsterdam, Rotterdam, London & Southampton (CAZ cities), Paris, Rome,
Milan, which all represent potential future markets for ACCRA that could be early adopters in Europe. There is a potential
opportunity to engage with the POLIS group and promote the use of ACCRA to its members.

16
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Data Communication with Vehicles cenex

The ability for cities, or infrastructure in general, to gather and act on traffic data has various uses that can impspeettiaa
number of ways, for instance managing traffic signals for better flow. However, to fully realise the potential of alktlagailable to
a city it must be communicated with the vehicles travelling inside it, navieycle to Infrastructure (V2I) communication

For this to be possible, the vehicles must have a level of technology capable of collecting, sending and receivingdiatamdtaan
infrastructure around it. Vehicles with this capability are knowi€asnected Vehicles:

A connected vehicle is a vehicle with technology that enables it to communicate and exchange information wireles:
with other vehicles, infrastructure, other devices outside the vehicle and external networks [5]

This connectivity is normally achieved by accessing the internet via a GSM digital network, the same used by over 90&bit# the
O2YYdzyAOF 1A2ya AYRdAzZAUGUNEBE® ¢KAA A& R2YS SAGKSNI (KN dz3 kore, { L
and this level of connection already exists in many of the vehicles we drive today, powering services such as sataliibe i(isatg

nav) systems or-€all (European wide initiative that allows the driver to call the emergency services in the event ofanamtiisg a
single button, pictured).
Example of
an eCall
system
fitted in
y}:ﬂ(;sa(ljjliner
of a car

There are several other categories of vehicle communication including:

V21¢ Vehicle to Infrastructure (e.qg. traffic signals, traffic management centres)
V2D SKA Ot S (2 5S@AO0S 6S®3Id GKS RNAYD
V2V ¢ Vehicle to Vehicle

V2X¢ Vehicle to everything

17
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Growth of Connected Vehicles cenex

Technology take-up as a percentage of total UK vehicle fleet, based on

. . - ‘
For autonomous vehicles to navigate safely and efficiently, the KPMG analysis of IHS (2015) estimates

will require a lot of data from their surrounding environment an:

& adzOK gAftf ySSR (2 0SS a0O2y 0%,
The percentage of connected vehicles is currently quite low bu % -
predicted to grow to almost 80% of the total UK vehicle parc by
2030. Regulations are starting to promote this growth, such as
requirement that all cars sold in the EU are to have thead 20% -
system fitted from April 2018 [6].

There are two competing methods of connectivity; 5G is basec
the expansion of the current mobile phone network, works ove 0% = ——— T T

60%

20% A

longer distances, is able to both send & receive signals, and is 5 55 56 888888888 8 8
currently the favoured method by vehicle manufacturers (OEM:
in Japan & Europe. However, it is still in its development phase e NON-CONNECtE]  mmmmm CONNECtE] L eve] 3 Level 4/5

. . S . . Source:  KPMG analysis based on IHS (2015) estimates and publicly available information from GSMA (2014), Ofgem,
DSRC (or ITS5) is more akin t@ViFi sending out signals for MobileSquared and RAC Foundation (2008).

vehicles to act on without the ability to respond. It works on
shorter ranges but is already standardised and able to be fitted, hence it being favoured by many OEMs in the USA [7,8].

Many OEMs across the world are delaying decisions on vehicle development to see which system becomes more widely accept:
and many industry experts believe that the future of connectivity will see a combination of both standards. For those vehicle
currently without connectivity, Tevva can potentially install a Tevva Link Telemetry Unit (TU) to enable a vehicle toAdpdRéte

18
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Introduction cenex

Within the Intelligent Transport System industry there are
many markets that can be exploited by a product or service,
depending on the problem being solved, and ACCRA overlaps
two of these markets.

L/ /wlQa 3F2Ff A& G2 AYLNROS | ANJ
those key markets that we will look into further, understanding
why air quality has become such an issue in recent times, how
wide spread the issue is, what is currently being done to
combat it, and what may happen in the future.

Intelligent
Transportation

Drivetrain &
location info,
accurate
emissions
data

monitoring &

The system is specifically targeted at hybrid vehicles, so this
the second key market we will have to consider. Again we wil
look into the technology itself, how many vehicles are currentjy
being sold and where, and how sales might change in the nedr
and distant future.

Air quality
Issues

Hybrid
vehicles

General
reduction in
emissions
(assumed

20
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UK & Global Activity for
Emission Reduction

Understanding the drivers behind the recent concerns over air quality, particularly in
cities, and the actions that are being taken to solve this problem, both in the UK and
globally. Specific attention is paid to Clean Air Zones in the UK, how they may affect
vehicles operating in cities, and how ACCRA can be integrated with them

cenex
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Drivers Behind Improving Air Quality & Emissions cenex

5 LI
Air Quality Concerns A B Climate Change
A World Health Organisation (WHC : Y

, : There is a vast and growing
air quaIJty model (Sept 2016,) ShQWJ body of scientific evidence
uKFO dow: 2F UKS

L _ , showing that climate change
lives in places where air quality

all is already happening. Globa
levels exceed WHO limits. The : average surface temperatur(

WHO estimates that in 2012 there were 6.5m deaths (11.6% of all  haye risen higher than
global deaths) caused by air pollution. [9] pre-industrial levels, global sea level has risen by 20m

In Dec 2016 Paris hit record levels of air pollution causing severe  ffom melting ice sheets, and sea ice is decreasing.
smog. This provoked a vehicle ban based on license plate numberi{ yuman activity is a significant contributor to the

two days. [10] greenhouse gas effect, whereby carbon dioxide j@@d

The World Bank and the Institute for Health Metrics and Evaluation ©Other gases collectively create a warming effect in the

(IHME) jointly published a study that predicts the annual cost to the &tmosphere. Burning of fossil fuels has increased
global economy is $5 trillion. [11] progressively since the industrial revolution, releasing

_ _ o huge quantities of greenhouse gases into the atmosphe
In Nov 2016 ClientEarth, a group of environmental activist lawyers, [13]

won a court case against the UK government over its failure to tackl _ _ _ _
air pollution across the UK, noting that air quality plans had been A number of international projects such as the UN Paris

watered down and highly inaccurate modelling was used to justify ~Agreement (2015) are designed to reduce emissions to
policy decisions. [12] levels which will limit the damage of global warming. [14]
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Global Air Quality Issues cenex

. ) . ) Comparison of the change in PM pollution as NO, pollution levels decrease
The WHO monitor air quality across the world i

almost 3000 different cities by measuring the
levels of particulate matter (PM), as this is the
most commonly used indicator to assess the %0
KSItGK STFSOUa 2F AN , ~--is
desire to tackle NQpollution, a correlation
between the two can be derived.

PM10 PM2.5 NO2 = = =linear (PM10) = = = Linear (PM2.5) = = = Linear (NO2)

25 100

80

-~
- 4L

________ 70

E
£ H
15 < S~~~ v \ Jm == 60 &
The graph here shows the N@lues measured 7~ ---A--/__" e W o ~- £
60 UKS !'YQa 5SLINLYSY & \/ NN\ A NN 08
Farming and Rural Affairs (DEFRA), compared =, V A w0 %
the PM values measured by WHO for the same % : E
UK cities. g
=
As shown by the graph, there is a correlation ’ 0
between the two showing that as N@vels 10
tend to decrease so do PM levels. . .
. . R e S TR EL LTRSS e O S S
From this we can make the broad assumption TP E O F S IS ST T S T E T E S
. N SRS S S& § & & )
that the two pollutants are related and that, if a :Qov‘é’ S o é@%o S Qoig\v‘(’ NS R
. . . T S 8 Q N
city has high pollution levels of one, it is likely t &S >

have high pollution of the other too.
23
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. . n
Global Air Quality Issues colas
_ PM25  NO» WHO guideline values are set at levels in order to encourage the least harm to human health

City (ug/md)  (ug/m?) as possible. For NGhis limit is 40ug/nd while for PM2.5 (particulate matter less than 2.5um

gzxgggw igg Z; in diameter) this limit is 10pg/&j15]. From the table on the left we can see a strong

MEBIESEEGUET i g2  correlation between cities that exceed both limits, with 20 of the 26 exceeding both and again

LEEDS 15.3 s8  demonstrating this correlation between PM and NO

SOUTHAMPTON 15.0 58 ) ) o

BIRMINGHAM 14.3 s8  Therefore, if we apply the same assumption to the rest of the cities surveyed by WHO, and

sg;wl\'CGHHAM igg gz assume that any city exceeding the PM2.5 limit will also likely be exceeding tHaitQwe

NEWCASTLE UPON T 104 54 can estimate the number of cities around the world that have g albquality problem.

STOKEON- TRENT 13.8 53

ZQZ‘T’SESTER — —~ Number of cities, per world region, above Here we can estimate that over 1000

SOUTHENIDN- SEA 10.6 52 WHO PM2.5 guidance limits cities in Europe have an air quality

S0 R O T L il problem, with a further 714 outside of

LEAMINGTON SPA 13.0 51 ) .

CARDIFF 135 50 u Africa potential size of the market for ACCRA.

HULL 12.4 50

LIVERPOOL 11.6 46 ‘ u East Mediterranean Given the interest and focus within

EDINBURGH 7.5 46 ; : ;

BOURNEMOUTH 0.2 — = South East Asia Europe currently around air quality, it

SWANSEA 11.9 45 et pacific would make this region the best market

SECBING a0 i to penetrate initially, and this also

BIRKENHEAD 10.8 44 = Europe h

BRIGHTON 112 36 appens to be the largest market.

PRESTON 11.6 35

24
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Traffic Regulations & Restrictions cenex

=3

® . o One way to combat poor air quality and climate change is through traffic regulations
42 such as Low Emission Zones (LEZs). The map (left) shows that there are hundreds o
LEZs / other access regulated zones (521 currently) in cities across Europe. [17]

. B % Heiaki
= o - ! Additionally, there are continued efforts to tighten regulations, e.g.:
@
§ ;M A A The ultralow emission zone (ULEZ) in London to be implemented by September
o g ks LThuang 2020 with proposals to bring that forward to April 2019. [18]
i RIL® o 35 20 B v et A Stuttgart plans to ban diesel vehicles that are not compliant with latest Euro 6
- u«gf” o standards in central areas of the city on high pollution days. [19]

Few other areas of the world are implementing LEZs on the same scale as Europe.
However, China has already put in place a number of traffic regulation schemes to

it limit traffic volume / production to curb emissions, particularly Beijing which has
A problems with smog.
i . . L SR e China also has ongoing environmental policy development, e.g. Action Plan for Air
a1 e Pollution Controt 1.7 trillion yuan ($230 billion) to be spent on air pollution controls

(20132017). [20]

Many countries and regions are beginning to align their emissions standards and
test requirements with those of the European Union (EU) making these sorts of

@ utban road charging scheme (e.g. tols, congestion chargfbgulations more likely across the world in the future, and make systems like ACCRA
relevant and useful to many more locations. 25

. Major access regulation scheme (e.g. permitted areas)

. Low Emission Zone
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UK Air Quality Activity

In July 2017, the UK government released the UK Ple
for Tackling Roadside Nitrogen Dioxide Concentratior
[21], which requires local authorities to take action to
reduce the annual mean average measurements of
Nitrogen Dioxide (N9 to under the 40ug/mstatutory
limit. NG, is found in the NQ(oxides of nitrogen)
emissions from transport, So improving transport
emissions is a major part of this plan.

cenex

Table 3: Local authorities with persistent exceedances required to undertake local
action to consider the best option to achieve statutory NO; limit values within the
shortest possible time*°

In total, 29 local authorities have been mandated to
produce a plan to reduce pollution; London has alrea
begun steps with its LEZ and toxicity charge, Leeds,

Basildon District Coventry City Leeds City Council Nottingham City Southampton City
Council Council Council Council

Bath and North Derby City Council | Manchester City Rochford District Stockport

East Somerset Council Council Metropolitan
Council Borough Council
Birmingham City Fareham Borough | Middlesbrough Rotherham Surrey Heath

Council

Council

Borough Council

Metropolitan
Borough Council

District Council

Nottingham, Derby, Birmingham & Southampton have
all been mandated to introduce a CAZ, and 23 more
local authorities are required to make actions plans.

Many other councils are already considering taking
action such as Norwich (LEZ), Oxford (Zero Emission
Zone, ZEZ), Liverpool (mass education scheme) and
Cardif