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Introduction Autonomous & Connected vehicles for CleaneRAir (ACCRA) was an Innovate UK funded project. The ACCRA system 
ŀƭƭƻǿǎ ƘȅōǊƛŘ ƛƴǘŜǊƴŀƭ ŎƻƳōǳǎǘƛƻƴ ŜƴƎƛƴŜ όL/9ύ ǾŜƘƛŎƭŜǎ ǘƻ ōŜŎƻƳŜ ǇŀǊǘ ƻŦ ŀ ŎƛǘȅΩǎ ǳǊōŀƴ ǘǊŀŦŦƛŎ ƳŀƴŀƎŜƳŜƴǘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΤ 
ƳƻƴƛǘƻǊƛƴƎ ǘƘŜ ǾŜƘƛŎƭŜǎΩ ƭƻŎŀǘƛƻƴ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ǎǘŀǘŜΣ ŀƴŘ ŀōƭŜ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ȊŜǊƻ-emission (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). This project was led by Dynniqwho provide traffic management systems to cities, and 
supported by the Transport Systems Catapult (TSC), Cenex, Earthsense, TevvaMotors and Leeds City Council. The system has been 
designed, built and tested during a 12 month project (completing in July 2018) and is intended to work inside the Clean Air Zones 
mandated by the UK government. 

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

ITS Industry Analysis The 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 built on open-specification Urban Traffic 
Management Control (UTMC) standards and many more European cities are following suit, making them accessible to other suppliers 
and their products and not limiting the use of ACCRA to those cities already served by DynniqΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ά/ƻƴƴŜŎǘŜŘέ ǾŜƘƛŎƭŜǎ 
that would be able to interact with these systems is also rising, with KPMG predicting that 80% of cars will be connected by 2030, and 
this connectivity will be achieved through either the 5G (mobile network) or DSRC (WiFi) method, or a combination of both.



Project ACCRA:

Executive Summary

3

Market Study

Target Market: Air Quality Air quality is an increasingly important problem in the world, particularly in Europe and the UK where 
several UK cities are exceeding the statutory NO2 annual average limit of 40µg/m3. Five UK cities have been mandated to introduce a 
Clean Air Zone (CAZ) mainly targeting diesel vehicles, the largest source of NO2. This consequently 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 petrol. The CAZ cities are 
predicted to comply with the NO2 limit 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, so 
measures that support zero-emission running in cities, such as ACCRA, will inevitably hold more of a long term benefit to a city.

Target Market: Hybrid Vehicles Of the multiple types of hybrid available, only range extended electric, plug-in hybrid and full hybrids 
have enough ZE range to operate ACCRA. There is currently only a small percentage of hybrids on the road in the UK & Europe, approx. 
п҈Σ ƳŜŀƴƛƴƎ !//w!Ωǎ ƛƳƳŜŘƛŀǘŜ ŜŦŦŜŎǘ ǿƻǳƭŘ ōŜ ǉǳƛǘŜ ǎƳŀƭƭΦ IƻǿŜǾŜǊΣ ǘƘŜ ƘȅōǊƛŘ ƳŀǊƪŜǘ ŀǎ ŀ ǿƘƻƭŜ ƛǎ ƎǊƻǿƛƴƎ ǉǳƛŎƪƭȅΣ ǇŀǊǘƛŎǳƭarly in 
the UK, due to drivers such as the Plug-in Vehicle grant & changes to vehicle excise duty. CAZs will also likely help this growth, as well 
as EU legislation on average fleet CO2ƭŜǾŜƭǎ ϧ ǎŜǾŜǊŀƭ ŎƻǳƴǘǊȅΩǎ ǇƭŜŘƎŜǎ ǘƻ ǎǘƻǇ ƴƻƴ-ƘȅōǊƛŘ ǎŀƭŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ¦YΩǎ нлпл ǘŀǊƎŜǘΦ ¢Ƙƛǎ 
will mean a much larger vehicle parc in the future for ACCRA to work with. In the meantime, retrofitting larger vehicles withhybrid 
ŘǊƛǾŜǘǊŀƛƴǎ ƛƴ ƻǊŘŜǊ ǘƻ ǳǎŜ !//w! ŎƻǳƭŘ ōŜ ŀ ǾƛŀōƭŜ ƻǇǘƛƻƴ ŦƻǊ ŦƭŜŜǘǎ ǿƘƻ ƻǇŜǊŀǘŜ ƛƴǎƛŘŜ /!½ǎ ōǳǘ ŘƻƴΩǘ ƘŀǾŜ ƭŀǊƎŜ ŎŀǇƛǘŀƭ Ŧǳndsto 
replace vehicles with.
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Competitive Analysis ACCRA has several indirect competitors for improving air quality in cities, whose main strengths are that they are 
ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ ŀ ƭŀǊƎŜǊ ƛƳǇŀŎǘ ƛƴ ŀ ǎƘƻǊǘŜǊ ǎǇŀŎŜ ƻŦ ǘƛƳŜΦ !//w!Ωǎ ƪŜȅ ǎǘǊŜƴƎǘƘ ƛǎ ƛǘǎΩ ƭƻƴƎŜǾƛǘȅΣ ƭƻǿ Ŏƻǎǘ ŀƴŘ ŎƻƳǇŀǘƛōƛƭƛǘȅwith zero 
emission running, which means that those buying hybrids now are not necessarily punished later by lowering emission standardsin
cities. Early adopter locations for ACCRA are locations favourable to the three key factors; ITS, air quality and hybrids (for example the 
CAZ cities in the UK as well as large cities in Europe such as Amsterdam, Rotterdam, Barcelona & Paris). The geo-fencing technology and 
air quality modelling aspects of ACCRA also have potential future opportunities in automatic charging, building HVAC management,
reducing noise pollution, alerting drivers of congestion, or information on available parking spaces and charge-points.

Business Models & Market Strategy ACCRA will be required to run larger trials in order to obtain accurate set-up and maintenance 
costs and develop a working business model. Principally, ACCRA is less well equipped to make large improvements to air quality than 
ƛǘǎΩ ŎƻƳǇŜǘƛǘƻǊǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳΣ ǎƻ ƛǘ Ƴǳǎǘ ǊŜƭȅ ƻƴ ƛǘǎ ǎǘǊŜƴƎǘƘ ǘƻ ƛƳǇǊƻǾŜ ƭƻŎŀƭƛǎŜŘ ƘƻǘǎǇƻǘǎ όŜΦƎΦ ŀǊƻǳƴŘ ǎŎƘƻƻƭǎ ϧ ƘƻǎǇitals) and to 
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 drivetrain switch is easy 
or preferably automatic. Liaising with local authorities is also key to ensure that there is a clear benefit for the user to have the ACCRA 
system. In the long term, with growing numbers of hybrids, it will be able to contribute significantly to improving air quality in cities and 
ǘƘǳǎ Ǉŀȅ ōŀŎƪ ōȅ ƛƳǇǊƻǾƛƴƎ ŎƛǘƛȊŜƴǎΩ ƘŜŀƭǘƘΦ !ƭǎƻΣ ǿƛǘƘ ƭƻǿŜǊƛƴƎ ŀƛǊ ǉǳŀƭƛǘȅ ƭƛƳƛǘǎΣ ƛǘ ǿƛƭƭ ŀǾƻƛŘ ǳǎŜǊǎ ƘŀǾƛƴƎ ǘƻ ǊŜǇƭŀŎŜ ƴƻn-compliant 
hybrids before their end-of-life, as is the current case with diesel vehicles bought in good faith for their lower CO2 emissions.
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Abbreviations

Abbreviation Meaning Abb. Meaning Abb. Meaning

ACCRA
Autonomous and Connected vehicles for 
CleaneRAir

HEV Hybrid Electric Vehicle REEV Range Extended Electric Vehicle

HGV Heavy Goods Vehicle SMMT Society of Manufacturers and Motor Traders

ADL Alexander Dennis Limited HVAC Heating, Ventilation and Air Conditioning TSC Transport Systems Catapult

AFV Alternatively Fuelled Vehicle ICE Internal Combustion Engine TU Telemetry Unit

ANPR Automatic Number Plate Recognition IHME Institute for Health Metrics and Evaluation UDG UTMC Development Group

AQ Air Quality ITS Intelligent Transportation System UK United Kingdom

AQMA Air Quality Management Area LA Local Authority ULEZ Ultra Low Emission Zone

BEV Battery Electric Vehicle LEZ Low Emission Zone UN United Nations

CAZ Clean Air Zone LGV Light Goods Vehicle UTMC Urban Traffic Management and Control

CO2 Carbon Dioxide NEDC New European Driving Cycle V2I Vehicle to Infrastructure

DEFRA
Department for Environment, Farming and 
Rural Affairs

NO2 Nitrogen Dioxide VED Vehicle Excise Duty

NOx Oxides of Nitrogen VMS Vehicle Management System

DfT Department for Transport OEM Original Equipment Manufacturer WHO World Health Organisation

DME Decision Making Engine PAB Project Advisory Board WLTP World harmonised Light vehicle Test Procedure

EU European Union PHV Private hire Vehicle ZE Zero Emission

FMI Future Market Insights PM Particulate Matter ZEZ Zero Emission Zone
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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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¢ƘŜ tǊƻƧŜŎǘ ŀƴŘ ƛǘǎΩ tŀǊǘƴŜǊǎ

Autonomous & Connected vehicles for CleaneRAir (ACCRA) was an Innovate UK funded project, 
led by Dynniqwho are specialists in mobility and energy technology solutions, specifically 
providing traffic management systems to cities. The project began on July 1st 2017 and is 
scheduled to run for 12 months. Dynniqare supported by:

ÅTransport Systems Catapult (TSC) -¦YΩǎ ǘŜŎƘƴƻƭƻƎȅ ϧ ƛƴƴƻǾŀǘƛƻƴ ŎŜƴǘǊŜ ŦƻǊ LƴǘŜƭƭƛƎŜƴǘ aƻōƛƭƛǘȅ

ÅCenex- Not-for-profit research & consultancy organisation specialising in low carbon transport

ÅEarthsense- Leading air quality measuring, modelling, monitoring and data specialists

ÅTevvaMotors - Manufacturer of range-extended, zero-emission freight vehicles

ÅLeeds City Council - One of five UK cities to be mandated with a Clean Air Zone, and providing 
the test bed for this project

As part of this market study, a Project Advisory Board (PAB) was set 
up with the aim of getting input on the ACCRA solution from a wide 
variety of organisations outside of the project consortium, to better 
understand the marketplace, and the barriers or opportunities that 
the solution might face. The organisations that sat on the board are 
shown here (right), and the feedback gathered in these meetings 
was used to produce this market study.
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The ACCRA System

The ACCRA system will allow hybrid internal combustion 
ŜƴƎƛƴŜ όL/9ύ ǾŜƘƛŎƭŜǎ ǘƻ ōŜŎƻƳŜ ǇŀǊǘ ƻŦ ŀ ŎƛǘȅΩǎ ǳǊōŀƴ ǘǊŀŦŦƛŎ 
ƳŀƴŀƎŜƳŜƴǘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΤ ƳƻƴƛǘƻǊƛƴƎ ǘƘŜ ǾŜƘƛŎƭŜǎΩ ƭƻŎŀǘƛƻƴ 
and operational state, and able to control the zero-emission 
(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 exploit 
the developed technology as urban areas worldwide look to 
introduce zero emission zones.

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.

ACCRA

AQ 
monitoring & 

traffic 
management

Drivetrain & 
location info, 

accurate 
emissions 

data

General 
reduction in 
emissions 
(assumed)

Introduction
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Introduction

ACCRA works by monitoring traffic and collecting air quality data from a variety of 
sensors around the city. The system will then identify any areas that are breaching, or are 
likely to breach, the air quality limits prescribed by the operator (usually the local 
ŀǳǘƘƻǊƛǘȅύΣ ŀƴŘ ŎǊŜŀǘŜ ŀ άŘȅƴŀƳƛŎ ŎƻƴǘǊƻƭ ȊƻƴŜέ ƛƴ ǘƘŀǘ ŀǊŜŀΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ƛǎ ƪƴƻǿƴ ŀǎ 
άŀŎǘƛǾŜ ƎŜƻ-ŦŜƴŎƛƴƎέΦ

Any compatible hybrid vehicles entering this zone will then be requested by the urban 
ǘǊŀŦŦƛŎ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ǘƻ ǎǿƛǘŎƘ ǘƘŜƛǊ ŜƴƎƛƴŜ ǘƻ άȊŜǊƻ ŜƳƛǎǎƛƻƴέ ƳƻŘŜ ǿƘƛƭǎǘ ŘǊƛǾƛƴƎ 
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 
normally again.

The ACCRA system will sit inside the 
existing urban traffic management 
system of a city, as an added feature 
that can be offered to compatible 
vehicles at first, and in time possibly 
becoming a requirement of vehicles 
wanting to enter a city with air 
quality targets.
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Products

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)ςA module integrated with the Intelligent Transportation System (ITS) of a city, capable of 
receiving a variety of data inputs, and using these to create dynamic geo-ŦŜƴŎŜŘ ȊƻƴŜǎ ŀƴŘ ŀŘǾƛǎŜ ŀ ŎƛǘȅΩǎ L¢{ ƻƴ ŀŎǘƛƻƴǎ ǊŜǉǳƛǊed 
to improve air quality. This product will be developed by Dynniq.

Vehicle-to-City Interface ςA 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 ςVehicle integrated module allowing the processing & transfer of data and control signals from a vehicle to a 
ŎƛǘȅΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ ¢Ƙƛǎ ǇǊƻŘǳŎǘ ǿƛƭƭ ōŜ ŘŜǾŜƭƻǇŜŘ ōȅ ¢ŜǾǾŀΦ

Sensor Interface ςA module integrated with an air quality sensor to enable the ITS to receive live, real-time air 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.
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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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Intelligent Transportation Systems (ITS)ŀƛƳ ǘƻ ŜƴŀōƭŜ ǘƘŜ άǎƳŀǊǘŜǊέ ŀƴŘ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ǳǎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ ƴŜǘǿƻǊƪǎΣ ŀƭƭƻǿƛƴƎ ǳǎŜǊǎ 
to make more co-ordinated and safer choices when travelling, for the purposes of:

Åimproving the mobility of people and goods

Åincreasing safety, reducing traffic congestion and managing incidents effectively

Åmeeting transport policy goals and objectives ςsuch 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 the flow of traffic 
via car navigation systems, traffic signal control systems, variable message signs, variable speed limits and any other 
ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƻǊ ŎƻƴǘǊƻƭ ƳŜǘƘƻŘ ŀǘ ǘƘŜ L¢{Ωǎ ŘƛǎǇƻǎŀƭΦ

Activity and improvement on ITS technology is prevalent all over the world and is generally driven and co-ordinated by three 
international bodies; ERTICO (Europe), ITS America & ITS Asia-Pacific.

ITS Industry Analysis
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Global ITS Markets
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Average current market value = $22.72 bil; average projected value in 2021 = 
$31.28 bil; Average growth in next 3 years = 37.6%

The global value of ITS markets is currently at 
approximately $25 billion, and a majority of 
market research studies agree that this figure 
is likely to grow in the near future, 
approximately doubling by 2023 and, 
according to Future Market Insights (FMI), 
potentially trebling over the next 10 years.

Key markets around the globe that are 
pushing this growth are those in Europe, 
North America and South/East Asia, and 
predominantly in areas of high, dense 
population.

This growth bodes well for products such as 
ACCRA which will depend on these 
communication systems becoming more 
common-place and therefore being able to 
integrate into them.
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ITS in the UK

ITS has been standardised in the UK under the Urban Traffic Management Control (UTMC) initiative, 
ǿƘƛŎƘ ŀǘ ƛǘǎΩ ŎƻǊŜ ƛǎ ŀ ƭƛōǊŀǊȅ ƻŦ ǘŜŎƘƴƛŎŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǘƘŀǘ ǘǊŀŦŦƛŎ ƳŀƴŀƎŜǊǎ Ŏŀƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŀƴŘ ǳǎŜ 
when building their own UTMC system. It was created in the early 1990s by the UK Department for 
Transport (DfT) and its aim was:

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

ÅTo set standards where useful ςbut only where useful: we focus on interfaces, and leave functional 
innovation to the creativity of suppliers

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

ÅTo 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 traffic-related ITS, with the great majority of UK local authorities 
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 becoming locked-in to a supplier.

All of the work is undertaken cooperatively with both the public highways community and the systems industry under the UTMC 
5ŜǾŜƭƻǇƳŜƴǘ DǊƻǳǇ ό¦5DύΣ ǿƘƛŎƘ ƛǎ ŀƭǿŀȅǎ ƳŀƴŀƎŜŘ ōȅ ǳǇ ǘƻ мл ƻŦ ƛǘǎΩ ƳŜƳōŜǊǎ όт ƭƻŎŀƭ ŀǳǘƘƻǊƛǘƛŜǎ ϧ о ǎǳǇǇƭƛŜǊǎύΦ 

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

The ACCRA system has been designed and developed by Dynniq, who develop and operate UTMC systems in the UK and Europe. 
Dynniq ran one of the first four UTMC demonstrator projects in York from 2001-2004 [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 would provide the ideal 
conditions to be able to install the ACCRA system almost immediately.

!//w! ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǿƻǊƪ ǿƛǘƘ 5ȅƴƴƛǉΩǎ ƻǿƴ ǎȅǎǘŜƳǎ ǿƘƛŎƘ ŀǊŜ ōǳƛƭǘ ƻƴ ŀ ¦¢a/ ǇƭŀǘŦƻǊƳΦ !//w! ǘƘŜǊŜŦƻǊŜ ƛǎ ǘƘŜƻǊŜǘƛŎŀƭƭȅ ŀōƭŜto
work with any system that is build on a UTMC platform, opening up opportunities all over the UK. Other major suppliers of UTMC 
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 common
standards between cities and avoiding supplier lock-in. POLIS is a large network of local authorities, suppliers and research facilities 
working together to develop innovative technology and policies for local transport [4].

hƴŜ ƻŦ th[L{Ωǎ ǇǊƻƧŜŎǘǎΣ tǊƻƧŜŎǘ th{{9Σ ŜƴŎƻǳǊŀƎŜǎ ǘƘŜ ǳǎŜ ƻŦ L¢{ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ǳǊōŀƴ ǇƻƭƛŎƛŜǎ ŀƴŘ ǎǳǇǇƻǊǘǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘof
Europe-wide open ITS specifications and standards. Reading in the UK is leading the project which includes the cities of Klaipeda 
(Lithuania), Burgos (Spain), La Spezia (Italy), and Pisa, (Italy).

Other members of POLIS include Berlin, Barcelona, Amsterdam, Rotterdam, London & Southampton (CAZ cities), Paris, Rome, and 
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.
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Data Communication with Vehicles

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

For this to be possible, the vehicles must have a level of technology capable of collecting, sending and receiving data to and from the 
infrastructure around it. Vehicles with this capability are known as Connected Vehicles:

A connected vehicle is a vehicle with technology that enables it to communicate and exchange information wirelessly 
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% of the mobile 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ƛƴŘǳǎǘǊȅΦ ¢Ƙƛǎ ƛǎ ŘƻƴŜ ŜƛǘƘŜǊ ǘƘǊƻǳƎƘ ŀ {La ŎŀǊŘ ŜƳōŜŘŘŜŘ ƛƴ ǘƘŜ ǾŜƘƛŎƭŜ ƻǊ ǘŜǘƘŜǊƛƴƎ ǿƛǘƘ ǘƘŜ ŘǊƛǾŜǊΩǎ ǎƳŀǊǘǇhone, 
and this level of connection already exists in many of the vehicles we drive today, powering services such as satellite navigation (sat-
nav) systems or e-Call (European wide initiative that allows the driver to call the emergency services in the event of a collision using a 
single button, pictured).

There are several other categories of vehicle communication including:

V2IςVehicle to Infrastructure (e.g. traffic signals, traffic management centres)

V2Dς±ŜƘƛŎƭŜ ǘƻ 5ŜǾƛŎŜ όŜΦƎΦ ǘƘŜ ŘǊƛǾŜǊΩǎ ƳƻōƛƭŜ ǇƘƻƴŜύ

V2VςVehicle to Vehicle

V2XςVehicle to everything

Example of 
an e-Call 
system 
fitted in 
the 
headliner 
of a car
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ITS Industry Analysis

Growth of Connected Vehicles
For autonomous vehicles to navigate safely and efficiently, they 
will require a lot of data from their surrounding environment and 
ŀǎ ǎǳŎƘ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ άŎƻƴƴŜŎǘŜŘέΦ 

The percentage of connected vehicles is currently quite low but 
predicted to grow to almost 80% of the total UK vehicle parc by 
2030. Regulations are starting to promote this growth, such as the 
requirement that all cars sold in the EU are to have the e-Call 
system fitted from April 2018 [6].

There are two competing methods of connectivity; 5G is based on 
the expansion of the current mobile phone network, works over 
longer distances, is able to both send & receive signals, and is 
currently the favoured method by vehicle manufacturers (OEMs) 
in Japan & Europe. However, it is still in its development phase.

DSRC (or ITS-G5) is more akin to WiFi, sending out signals for 
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 accepted, 
and many industry experts believe that the future of connectivity will see a combination of both standards. For those vehicles 
currently without connectivity, Tevva can potentially install a Tevva Link Telemetry Unit (TU) to enable a vehicle to operateACCRA.
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Target Markets

Intelligent 
Transportation 

System

Hybrid 

vehicles

Air quality 

issues

ACCRA

AQ 
monitoring & 

traffic 
management

Drivetrain & 
location info, 

accurate 
emissions 

data

General 
reduction in 
emissions 
(assumed)

Introduction

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.

!//w!Ωǎ Ǝƻŀƭ ƛǎ ǘƻ ƛƳǇǊƻǾŜ ŀƛǊ ǉǳŀƭƛǘȅ ǎƻ ǘƘƛǎ ŦƻǊƳǎ ƻƴŜ ƻŦ 
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.

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

A World Health Organisation (WHO) 
air quality model (Sept 2016) shows 
ǘƘŀǘ фн҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ 
lives in places where air quality 
levels exceed WHO limits. The 
WHO estimates that in 2012 there were 6.5m deaths (11.6% of all 
global deaths) caused by air pollution. [9]

In Dec 2016 Paris hit record levels of air pollution causing severe 
smog. This provoked a vehicle ban based on license plate number for 
two days. [10]

The World Bank and the Institute for Health Metrics and Evaluation 
(IHME) jointly published a study that predicts the annual cost to the 
global economy is $5 trillion. [11]

In Nov 2016 ClientEarth, a group of environmental activist lawyers, 
won a court case against the UK government over its failure to tackle 
air pollution across the UK, noting that air quality plans had been 
watered down and highly inaccurate modelling was used to justify 
policy decisions. [12]

Climate Change

There is a vast and growing 
body of scientific evidence 
showing that climate change 
is already happening. Global 
average surface temperatures 
have risen higher than 
pre-industrial levels, global sea level has risen by 20m 
from melting ice sheets, and sea ice is decreasing.

Human activity is a significant contributor to the 
greenhouse gas effect, whereby carbon dioxide (CO2) and 
other gases collectively create a warming effect in the 
atmosphere. Burning of fossil fuels has increased 
progressively since the industrial revolution, releasing 
huge quantities of greenhouse gases into the atmosphere. 
[13]

A number of international projects such as the UN Paris 
Agreement (2015) are designed to reduce emissions to 
levels which will limit the damage of global warming. [14]

Drivers Behind Improving Air Quality & Emissions

UK & Global Activity for Emission Reduction
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UK & Global Activity for Emission Reduction

Global Air Quality Issues

The WHO monitor air quality across the world in 
almost 3000 different cities by measuring the 
levels of particulate matter (PM), as this is the 
most commonly used indicator to assess the 
ƘŜŀƭǘƘ ŜŦŦŜŎǘǎ ƻŦ ŀƛǊ ǇƻƭƭǳǘƛƻƴΦ 5ŜǎǇƛǘŜ ǘƘŜ ¦YΩǎ 
desire to tackle NO2 pollution, a correlation 
between the two can be derived.

The graph here shows the NO2 values measured 
ōȅ ǘƘŜ ¦YΩǎ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘΣ 
Farming and Rural Affairs (DEFRA), compared to 
the PM values measured by WHO for the same 
UK cities. 

As shown by the graph, there is a correlation 
between the two showing that as NO2 levels 
tend to decrease so do PM levels.

From this we can make the broad assumption 
that the two pollutants are related and that, if a 
city has high pollution levels of one, it is likely to 
have high pollution of the other too.



Project ACCRA:

24

UK & Global Activity for Emission Reduction

Global Air Quality Issues

City
PM2.5 
(ug/m3)

NO2

(ug/m3)

LONDON 15.0 97

GLASGOW 16.0 63

MIDDLESBROUGH 11.0 62

LEEDS 15.3 58

SOUTHAMPTON 15.0 58

BIRMINGHAM 14.3 58

NOTTINGHAM 12.2 57

NORWICH 13.2 54

NEWCASTLE UPON TYNE 10.4 54

STOKE - ON - TRENT 13.8 53

MANCHESTER 9.7 53

BRISTOL 12.8 52

SOUTHEND - ON - SEA 10.6 52

PORTSMOUTH 13.9 51

LEAMINGTON SPA 13.0 51

BELFAST 11.6 51

CARDIFF 13.5 50

HULL 12.4 50

LIVERPOOL 11.6 46

EDINBURGH 7.5 46

BOURNEMOUTH 9.2 46

SWANSEA 11.9 45

READING 9.9 44

BIRKENHEAD 10.8 44

BRIGHTON 11.2 36

PRESTON 11.6 35

WHO guideline values are set at levels in order to encourage the least harm to human health 
as possible. For NO2 this limit is 40µg/m3 while for PM2.5 (particulate matter less than 2.5µm 
in diameter) this limit is 10µg/m3 [15]. From the table on the left we can see a strong 
correlation between cities that exceed both limits, with 20 of the 26 exceeding both and again 
demonstrating this correlation between PM and NO2.

Therefore, if we apply the same assumption to the rest of the cities surveyed by WHO, and 
assume that any city exceeding the PM2.5 limit will also likely be exceeding the NO2 limit, we 
can estimate the number of cities around the world that have a NO2 air quality problem.

Here we can estimate that over 1000 
cities in Europe have an air quality 
problem, with a further 714 outside of 
Europe [16]. This represents the 
potential size of the market for ACCRA.

Given the interest and focus within 
Europe currently around air quality, it 
would make this region the best market 
to penetrate initially, and this also 
happens to be the largest market.
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One way to combat poor air quality and climate change is through traffic regulations 
such as Low Emission Zones (LEZs). The map (left) shows that there are hundreds of 
LEZs / other access regulated zones (521 currently) in cities across Europe. [17]

Additionally, there are continued efforts to tighten regulations, e.g.:

ÅThe ultra-low emission zone (ULEZ) in London to be implemented by September 
2020 with proposals to bring that forward to April 2019. [18]

ÅStuttgart plans to ban diesel vehicles that are not compliant with latest Euro 6 
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 
limit traffic volume / production to curb emissions, particularly Beijing which has 
problems with smog.  

China also has ongoing environmental policy development, e.g. Action Plan for Air 
Pollution Control - 1.7 trillion yuan ($230 billion) to be spent on air pollution controls 
(2013-2017). [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 
regulations more likely across the world in the future, and make systems like ACCRA 
relevant and useful to many more locations.

Low Emission Zone

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

Urban road charging scheme (e.g. tolls, congestion charge)

Traffic Regulations & Restrictions

UK & Global Activity for Emission Reduction
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In July 2017, the UK government released the UK Plan 
for Tackling Roadside Nitrogen Dioxide Concentrations 
[21], which requires local authorities to take action to 
reduce the annual mean average measurements of 
Nitrogen Dioxide (NO2) to under the 40µg/m3 statutory 
limit. NO2 is found in the NOx (oxides of nitrogen) 
emissions from transport, so improving transport 
emissions is a major part of this plan.

In total, 29 local authorities have been mandated to 
produce a plan to reduce pollution; London has already 
begun steps with its LEZ and toxicity charge, Leeds, 
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 
Cardiff (low emission transport strategy).

These councils all represent the potential early 
adopters for the ACCRA system. Source: DEFRA / DfT, UK plan for tackling roadside nitrogen dioxide concentrations, July 2017

UK & Global Activity for Emission Reduction

UK Air Quality Activity
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Acronym Name Definition Location

AQMA
Air quality 

management area

Area designated by a local authority as being at risk of 
not achieving the National Air Quality Objectives, and 

therefore requiring some further management

UK, various 
(current total = 655)

CAZ Clean air zone
A geographically defined area bringing together 

immediate action to improve air quality

London, Leeds, Derby, 
Nottingham, Birmingham, 

Southampton (all in planning)

LEZ Low emission zone
A form of CAZ that only applies to the most polluting 

vehicle types or specific vehicles, as determined by the 
local authority

Greater London (heavy duty 
diesel vehicles only);

Norwich, Nottingham, Oxford, 
Brighton (all buses only)

ULEZ
Ultra-low emission 

zone
A form of CAZ (class D) that applies to vehicles of all 

sizes and fuel types
Central London

UK & Global Activity for Emission Reduction

UK Traffic Regulations & LEZs

There are several types of area/zone that exist in the UK and relate to air pollution. They are as follows:

The UK government has, alongside the UK NO2 plan, released the Clean Air Zone Framework [22], a document that will guide local 
authorities on how to set up a CAZ and ensure schemes remain consistent between cities. 
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Clean Air Zones

Class A Class B Class C Class D

Buses, coaches, taxis and 
ǇǊƛǾŀǘŜ ƘƛǊŜ ǾŜƘƛŎƭŜǎ όtI±Ωǎύ

Class A + 
Heavy goods vehicles 

όID±Ωǎύ

Class B +
Large/small vans (light goods 
ǾŜƘƛŎƭŜǎΣ [D±Ωǎύ ŀƴŘ ƳƛƴƛōǳǎŜǎ

Class C +
Cars and motorcycles/mopeds 

(optional)

Vehicle type
Emission 
standard

Bus, coach, 
HGV

Euro VI

Large/small 
van, minibus, 
car, taxi, PHV

Euro 6 (diesel) 
Euro 4 (petrol)

Motorcycles, 
mopeds

Euro 3

The Clean Air Zone Framework contains the guiding principles by which local authorities should set up 
and run their CAZs. A key decision for the local authority (LA) will be whether drivers are asked to pay a 
charge to enter the zone or not, and which type of vehicles will be charged. London and other similar 
zones have had success with charging vehicles so this is seen as the most effective method of improving 
air quality quickly, but LAs must rule out all other alternatives before considering this option.

From the date that each emission standard came into force we can see that, for light duty vehicles 
(cars, vans etc), any petrol vehicle made after January 2005 and any diesel vehicle made after 
September 2014 will remain compliant. For heavy duty vehicles any bus, coach or heavy goods vehicle 
(HGV) made after January 2013 will also remain compliant.

The standards are intended to target diesel vehicles, particularly cars, as these are a much bigger 
contributor to the NO2Ǉƻƭƭǳǘƛƻƴ ƛǎǎǳŜΦ ID±ǎ ŀƴŘ ōǳǎŜǎ ŎǳǊǊŜƴǘƭȅ ŎƻƴǘǊƛōǳǘŜ Ғоп҈ ƻŦ ǊƻŀŘǎƛŘŜ bhx

concentrations but only account for 1.75% of all vehicle registrations, so would be a key vehicle type to 
target as quite small improvements could yield quite large reductions in NO2.

Lǘ ƛǎ ŀƭǎƻ ǿƻǊǘƘ ƴƻǘƛƴƎ ǘƘŀǘ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ǎǘŀǘŜǎ ά¦ƭǘǊŀ ƭƻǿ ŜƳƛǎǎƛƻƴ ǾŜƘƛŎƭŜǎ ǿƛǘƘ ǎƛƎƴƛŦƛŎŀƴǘ ȊŜǊƻ 
ŜƳƛǎǎƛƻƴ ǊŀƴƎŜ ǿƛƭƭ ƴŜǾŜǊ ōŜ ŎƘŀǊƎŜŘ ŦƻǊ ŜƴǘŜǊƛƴƎ ƻǊ ƳƻǾƛƴƎ ǘƘǊƻǳƎƘ ŀ /ƭŜŀƴ !ƛǊ ½ƻƴŜέΦ

UK national average NOx concentrations 
from transport, 2015 [23]
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Clean Air Zones & Integrating ACCRA

ACCRA is intended to be a solution that works alongside CAZs in order to improve air quality, so to encourage its use there needs to 
be an incentive, whether that be a reduction in charges or the removal of restrictions that would apply to non-ACCRA vehicles.

.ȅ ŀƴŀƭȅǎƛƴƎ ǎƻƳŜ ƻŦ ǘƘŜ ǘƻƻƭǎ ŀǘ ŀ ƭƻŎŀƭ ŀǳǘƘƻǊƛǘȅΩǎ ŘƛǎǇƻǎŀƭ ǘƻ ŎǊŜŀǘŜ ŀ /!½Σ ǿŜ Ŏŀƴ ǎŜŜ ǘƘŀǘ ƻƴƭȅ ǎƳŀƭƭ ŀƳƻǳƴǘ ƻŦ ǘƘŜǎŜ ŀǊe 
relevant and could provide a concession to ACCRA vehicles (highlighted in bold below). These would also have to be above and 
beyond those concessions given to ULEVs which are already exempt from charges under the CAZ Framework.

Charging zone tools

Access charge to enter CAZ for certain vehicles, determined by either age, Euro standard or type

Non-charging zone tools

Encourage ULEV uptake through preferential parking/delivery/taxi bays, lower parking fees, access to bus lanes or pedestrianisedareas (at night), 
increased access to charge-points & alternative refuelling stations, and tax incentives for businesses

Complete or time-dependant bans (variable by vehicle type/euro standard, 
ŜΦƎΦ /ǊƛǘΩ!ƛǊύ

Cooperation with businesses to encourage flexible working, consolidating 
deliveries, eliminating the need for travel by using technology more 

Improving and promoting alternative public transport options such as buses 
and trains

AQ considerations built into standards for land use planning, public sector 
fleet procurement and operation, and taxi licensing

Optimising traffic management Expansion of walking & cycling networks

Publicizing and demarcating Communication & education campaigns



Project ACCRA:

30

UK & Global Activity for Emission Reduction

UK CAZ City Projections
[24]The graph on the right shows 

ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǇǊŜŘƛŎǘƛƻƴ ƻŦ 
how levels of NO2 will naturally 
decrease in the CAZ cities due 
to fleet turnover to more 
modern & cleaner vehicles.

By introducing a CAZ, the 
government has estimated this 
timeline could be brought 
forward to 2020, and as such 
sets the benchmark for 
ŀŎƘƛŜǾƛƴƎ ŎƻƳǇƭƛŀƴŎŜ άŀǎ ǎƻƻƴ 
ŀǎ ǇƻǎǎƛōƭŜέΦ

Cities such as Leeds and 
Southampton have already 
declared their intention not to 
charge passenger cars or
motorbikes under a class D. These cities are therefore likely to introduce additional measures in order to achieve compliance
ǿƛǘƘƛƴ ǘƘŜ ǘƛƳŜŦǊŀƳŜ ǎǳƎƎŜǎǘŜŘ ōȅ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘǎΩ ƳƻŘŜƭƭƛƴƎ όϤнлнлύΦ {ŜǾŜǊŀƭ ƻǘƘŜǊ ƳŜŀǎǳǊŜǎ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ¦Y 
NO2 Plan 2017, and ACCRA could be added to this list of potential additional measures


