
THE MANUAL FOR SMART STREETS

In partnership with 

The Manual for
Smart Streets
Air Quality  
Management Service



Air Quality Management Service

2 3

Contents

1 Summary 4

2 Background 4

3 Objectives 4

4 Strategic Business Case Guidance 5

5 Technical Guidelines 8

 Figure 1 – Air Quality Management Service Impacts Logic Map 6
 Figure 2 – The Air Quality Journey 10
 Figure 3 – Relevant Standards for User 12
	 Figure	4	–	The	Traffic	and	Air	Quality	Manager’s	Activities	 14
 Figure 5 – Relevant Standards for Manager 16 
 Figure 6 – Idealised Air Quality Architecture 18

The Air Quality Management Service supports monitoring and 
management of air quality, through air quality enforcement areas or 
through	changes	to	traffic	management	and	information	policies.

This use case is intended to introduce the subject and provides links and information to support more 
detailed	investigation.	It	is	designed	to	foster	engagement	and	encourage	feedback	on	the	Manual	for	
Smart	Streets.	This	is	not	and	cannot	be	a	definitive	guide,	and	the	intention	is	to	provide	a	meaningful	
but	accessible	overview	that	opens	the	door	and	enables	more	detailed	resources	to	be	more	effective.	



1. Summary
Clean air is essential to human health  
and the wider natural environment. In 
nearly all local authority areas in the UK, 
especially major metropolitan districts, 
road transport is the dominant source  
of emissions to air. 
Mitigation measures aimed at improving traffic congestion, 
such as traffic calming, speed restrictions, revised junction 
or traffic signalling arrangements, often help to reduce 
traffic emissions and consequently improve local air quality. 
However, a dedicated Air Quality Management Service, 
implemented by the local authority and comprising a 
geographic Air Quality Enforcement Area (AQEA), could 
potentially provide a more technological and robust solution 
to help reduce traffic emissions and modal shift in ‘hot spot’ 
areas where air quality is poor and where sensitive land uses 
(such as housing, hospitals and schools) are present.

The Joint Air Quality Unit (JAQU), as part of their work to 
deliver the Governments air improvement policy, work in 
collaboration with Local Authorities to influence changes in 
motorist behaviour that will lead to reductions in transport 
related Nitrogen Dioxide (NO2).

2. Background
Air Quality Management is a key issue for local authorities 
because:

•   Exposure to poor air quality is a significant and recognised 
health risk in the UK (and worldwide)

 –  Emissions to air are an ‘unseen’ externality of other 
processes/sources, such as transport and power 
generation  

 –  Negative impacts on cardio-vascular, oncological and 
cognitive health are established, leading to significant 
economic and social burden

 –  Those living in urban environments, where transport 
emissions dominate, are particularly at risk

•    The Environment Act 1995, Part IV sets out legal 
obligations and duties for Authorities in relation to Air 
Quality Management. These are implemented by the LAQM 
(Local Air Quality Management) process which places an 
obligation on all local authorities to regularly review and 

assess air quality in their areas. This is co-ordinated by 
a support website1 provided by Defra and the Devolved 
Administrations which includes a set of Policy Guidance 
that defines the statutory duties of each Local Authority. 
Different policies apply to different regions of the UK, 
however these all broadly require:

 –  Monitoring local air quality

 –  Modelling local air quality

 –  Assessing and reviewing local air quality conditions and 
designating Air Quality Management Areas (AQMAs) 
where necessary

 –  Mitigating local air quality impacts where required

 –  Reporting and communicating air quality risks to Defra, 
the general public and other stakeholders

•    Mitigation of poor air quality is often focused on reducing 
transport emissions in ‘hot spot’ areas. Air Quality 
Enforcement Areas (AQEAs) are potentially an important 
mechanism for reducing transport emissions and exposure 
in such scenarios

 –  Clean Air Zones (CAZs)

 –  Low Emission Zones (LEZs)

 –  Charging (revenue generating) vs non-charging

 –  Static vs dynamic

•  Advanced modelling and low-cost sensing technologies 
are available, or are emerging, which can support the 
successful implementation of AQEAs

•  Improved data connectivity has the potential to enable 
connected vehicles to communicate with local authority 
urban traffic management systems 

•  AQEAs have the potential to reduce road traffic emissions 
and pollution exposure and also generate a revenue stream 
for local authorities. However:

 –  Potential benefits of any AQEA will need thorough assess-
ment in both air quality and financial (cost/benefit) terms

 –  Potential impact on wider traffic network (moving the 
problem elsewhere?)

 –  AQEAs require potentially significant capital investment, 
with ongoing running/maintenance costs

 –  Staff time/costs associated with enforcement of the AQEA

 –  Is there the political will to introduce such a system, 
particularly a charging AQEA, in economically deprived 
areas?

3. Objectives
3.1 High-level objectives (outcomes/
requirements) the service could deliver
The Air Quality Management Service will support the 
following objectives:

•  Reduce traffic emissions and exposure to poor air quality 
– leading to improved health outcomes for the local 
population

•  Provide value for money, and potentially a revenue stream, 
to the local authority taxpayer – in common with all other 
services provided by the authority

•  Provide a high-quality customer experience in line with 
other sectors where this is mature. For example: JAQU 
provide a nationwide service to find out if UK registered 
vehicles will be charged to drive in a CAZ and, if so, pay 
the daily charge

•  Be strategically aligned with all other relevant digitally 
delivered council services with Service Level Agreements 
(SLAs) which enable the council to move in an agile, 
flexible, proactive way to trial and adopt new services  
from existing and new suppliers

•  Increasing the attractiveness of low-polluting alternatives 
to the private car and encouraging a change of habits 
towards these modes

3.2  Policies potentially supported by  
the service

The Air Quality Management Service will support the 
following policies:

•  Reducing congestion and managing traffic

•  Reducing emissions and exposure to improve health 
outcomes and shift towards sustainable modes

•  Sustainability (improving air quality/protecting the 
environment)

4. Strategic Business Case Guidance
4.1 Qualitative Benefits
The Air Quality Management Service can support the 
following benefits:
•   Health and quality of life 

4.2 Quantitative Benefits
The Air Quality Management Service can support the 
following benefits:
•   Quicker update of newer lower emissions vehicles
•   Mode shift to active travel

4 51  https://laqm.defra.gov.uk/

https://laqm.defra.gov.uk/
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The potential impacts of the Air Quality Management Service are illustrated by the logic map shown in Figure 1.

Figure 1 – Air Quality Management Service Impacts Logic Map



8 9

5. Technical Guidelines
This will include:
• Architecture and Data Flows
• Interfaces
• Standards
• Possible Future Developments

The use case architecture is an idealised view of the 
complete service. Supplier’s solutions may offer different 
parts of this complete service and in that situation, 
standards will need to be defined to support communication 
between service components and an integration process 
will be required. 

5.1 Actors
The service design is functionally described by the 
interaction between the service and the actors (any user  
or system that interacts with the service).

The following actors need to be given consideration  
in the development of the service design:

•  Air Quality agencies, government and regional 
authorities: Bodies undertaking pollution control and 
management functions

•  Drivers: the users of the service, who will be interacting 
with the service to help them identify, find, pay for and  
use the service 

•  Local authority: the maintainers of the service, who will 
be ensuring that the data that makes the service operate 
correctly is up to date and will be using the service to carry 
out monitoring and management activities on the service

•  Third Party providers: some components of the idealised 
service may be provided by other third-party service 
providers, and in this case interfaces to those service 
providers will be required. The exact requirement for 
interfaces will depend on the specific local service design

•  Fleet operators: the logistics operators and passenger 
transport operators, who will be interacting with the 
service. Consideration should be given to this as an extra 
actor, because of the way operational management and 
payments may be carried out at a fleet level in some cases 

•  Environmental stakeholders: the stakeholders of the 
service that share a common goal in protecting human 
and, such as Department for Environmental Food & Rural 
Affairs, who will be collating data, reviewing air quality 
conditions including designated Air Quality Management 
Areas (AQMAs).

From the perspective of this Use Case, the journey of the 
Driver through their interaction with the system has been 
utilised and key to the description of the service. This Use 
Case does not describe the processes that a local authority 
will have to go through to develop air quality management 
policy, plans and operational strategies. 

This Use Case specifically calls out to other use cases to 
reflect the way that real time monitoring of air quality could 
influence the choice of network management strategy, 
therefore direct links to Traffic Management and Road User 
Information Service are illustrated.

5.2 Architecture and Data Flows
The data requirements and data flows are tabulated in 
Figure 2 and Figure 3.

The data flows are illustrated in Figure 4. Note that there 
are links within the data flows to other Use Cases outside 
the Air Quality Use Case. This is because it may be that 
the policy decision on how to deal with an air quality issue 
is to change the traffic management or traffic information 
strategies rather than implementing and charging regime. 
These aspects would then be implemented by those 
specific use cases.

5.3 Interfaces
Interfaces between systems and services will depend on  
the specific design and the boundaries with other systems 
and services. 

The general principle is that interfaces should be specified 
to use standardised data flows wherever standards 
are available, then following standards will support the 
integration of air quality management services. 

5.4 Standards
Standards, common specification and regulations that 
are applicable to the different data flows and interfaces 
are listed in Figure 5 and Figure 6 below. The identified 
standards and regulations follow the user and manager 
journeys presented in Figure 4. It is important to highlight 
that the identified standards and regulations are for the 
whole service/system and not targeting a specific actor  
(e.g. the local authority traffic manager). Some of the 
standards presented here can form an important 
requirement for some actors and be treated as  
“for information only” to other actors.
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What the system  
needs from the user

•  Journey status update (location)
•  Current air quality conditions 
•  Current weather conditions
•  Traffic conditions (congestion)

•  The right payment has been made in time 
(confirmation that vehicle type matches  
declared type)

•  The use complied with any restrictions (e.g. 
switch to EV mode in specific areas)

•  Non-payment enforcement action

•  Relevant vehicles and users on account
•  Payment methods (stored card details)
•  Contact details
•  Update changes to the above

Data requirements

•  Boundary of the AQEA
•  AQEA Time of operation
•  Time of planned journey
•  Vehicle specifications
•   AQEA charging mechanism –  

crossing boundary, journey length,  
driving time

•  Payment options (when and how to pay)
•  Personal or organisation (in case of fleets) 

payment information
•  Link between payment and vehicle
•  Personal address / contact details 
•  Duration of stay
•  Route taken
•  Amount to pay 
•  Enforcement action

•  Payment options (when and how to pay)
•  Personal or organisation (in case of fleets) 

payment information
•  Link between payment and vehicle
•  Personal address / contact details 

•  Current price of relevant AQEA
•  Future price of relevant AQEA
•  Journey time to AQEA
•  Journey time within AQEA
•  Current vehicle location
•  Air quality details/conditions
•  Traffic conditions

What the user needs

Drive Pay Account ManagementPlan

•  Will the journey be  affected by  
AQEA for their vehicle(s)?

•  Alternatives – route, time, mode?
•  What is the cost for a particular vehicle? 

 Fixed – dynamic
•  Exemptions 
•  Ways to pay

•  How much does it cost?
•  Confirmation of payment
•  How to challenge the cost?

•  Track current and historic  
payments

•  Ability to store multiple vehicles and  
multiple users (in case of a business  
or family account)

•  Price change (e.g. due to weather,  
congestion, extent of charging zone)

•  During-journey alternatives (price above  
acceptable level)

Plan Drive Pay

Figure 2 – The Air Quality Journey

•  Destination
•  Duration of stay (e.g. same day roundtrip, 

staying for few days)
•  Time of travel 
•  Vehicle specifications (engine type, size)
•  Level of flexibility (e.g. could use public 

transport for this journey)
•  Information about vehicle occupants

End
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Relevant Standards

Relevant standards

•  CEN/TS 16157 Intelligent transport  
systems – DATEX II data exchange  
specifications for traffic management  
and information

•  Vehicle Enquiry Service API – a RESTful  
service that provide details of a specific  
vehicle

•  ISO 20022 Universal financial  
industry message scheme

•  EMV 3DS – A standard messaging protocol 
used to identify and verify cardholders for 
card-not-present CNP transactions

•  The JAQU Clean Air Zone Payments,  
Settlement and Reconciliation service2

•  The DVLA Vehicle Enquiry Service API3

•  ISO/IEC 22301 is the international  
Standard for business continuity  
management systems (BCMSs), and  
forms the final part of cyber resilience

•  Electronic Fee Collection (EFC) relevant  
standards which are developed by  
CEN/TC278/WG1 and ISO TC 204/WG5

•  ISO/DIS 14819-2 Intelligent  
transport systems – Traffic and travel  
information messages via traffic message 
coding – Part 2: Event and information 
codes for Radio Data System – Traffic  
Message Channel (RDS-TMC) using 
ALERT-C

•  ISO/DIS 14819-1 Intelligent transport  
systems – Traffic and travel information  
messages via traffic message coding –  
Part 1: Coding protocol for Radio Data  
System – Traffic Message Channel  
(RDS-TMC) using ALERT-C

Plan Drive Pay End

Figure 3 – Relevant Standards for User 

Drive Pay Account ManagementPlan

2  https://github.com/DEFRA/jaqu-caz-psr-alpha
3  https://developer-portal.driver-vehicle-licensing.api.gov.uk/apis/vehicle-enquiry-service/vehicle-enquiry-service-description.html

https://github.com/DEFRA/jaqu-caz-psr-alpha
https://developer-portal.driver-vehicle-licensing.api.gov.uk/apis/vehicle-enquiry-service/vehicle-enquiry-service-description.html
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What the 
manager 
needs

What the 
system 
needs 
from the 
manager

Figure 4 – The Traffic and Air Quality Manager’s Activities

Monitor Physical Assets Monitor Air Quality Manage Charging Payment Process Enforcement Process Accounting and 
Support Activities

Manage charging Payment process Enforcement process Accounting and supportMonitor air qualityMonitor physical assets

•  State of the physical  
assets

•  Maintenance requirements 
(reactive and predictive)

•  Using data captured via Auto-
mated Number Plate Recognition 
(ANPR) cameras to determine 
whether a vehicle navigating a 
Charging CAZ is compliant with 
EURO emissions standards 
specified by the CAZ Framework

•  Define assets to be monitored 
(e.g. AQ monitoring, Traffic, 
weather, Enforcement)

•  Define thresholds and criteria  
for raising flags

•  Define the owner and operator  
of each asset 

•  Current levels of  
pollutants within the AQEA

•  Weather conditions
•  Traffic conditions (by road and 

vehicle type)
•  Non-traffic polluting sources  

(e.g. factories in AQEA)

•  Type of air pollutants to be 
monitored

•  Required resolution levels of 
monitored pollutants

•  Boundary of monitoring area
•  Areas with specific requirements 

(e.g. residential)
•  Data reporting mechanism  

(e.g. map-based visualisation)
•  Location granularity level  

•  Impact analysis, is  
charging delivering the  
reduction in air quality issues

•  Considerations for changing 
charging structure

•  Current charging plan (price, 
boundary, vehicle types)

•  Exceptions
•  Updates to the users 

•  Ability to identify issues  
in the payment system  
(e.g. faulty card readers)

•  Ensure the payment system can 
cope with demand

•  Make informed revenue decisions 
(e.g. change pricing according  
to AQEA objectives)

•  Traceability of payments  
(including ones through  
3rd party systems) 

•  Charging information (charge  
for different times and locations)

•  Achieve enforcement  
target 

•  Have required evidence  
for prosecution 

•  Cost
•  AQEA restrictions in terms of  

time and space

•  Ensure the right  
payment has been taken

•  Check, validate and address 
customers’ complaints

•  Have ability to refund payments

•  Decisions about complaints

Data  
require-
ments

•  Air quality data, including 
pollution levels within defined 
monitoring area

•  Weather condition and forecast 
data

•  Traffic condition data, including 
volume and flow of traffic, and 
vehicle types

•  Pollution levels within defined 
monitoring area 

•  Weather condition
•  Traffic condition (volume and flow 

of traffic, and vehicle types)

•  Pricing plan (time, location, 
vehicle)

•  Historic traffic data
•  Historic charging plans
•  Vehicles record data (DVLA)

•  Historic revenue data at required 
level (annual, monthly, daily, …)

•  Payment system performance 
data

•  Payment options and routes data

•  Data from the User Plan, Drive 
and Pay columns

•  Confirmation of actual vehicle 
type, travel times

•  Data from the Monitor physical 
assets, Monitor Air Quality, and 
Manage Charging columns

•  Payment system performance 
•  Data from “Enforcement  

Process” column
•  User payment transaction data
•  User contact details

£
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Relevant 
standards 

Figure 5 – Relevant Standards for Manager

Monitor Physical Assets Monitor Air Quality Manage Charging Payment Process Enforcement Process Accounting and 
Support Activities

•  ISO/NP 19148  
Geographic information –  
Linear referencing

•  ISO 55000:2014 Asset 
management – Overview, 
principles and terminology

•  ISO 55001:2014 Asset 
management – Management 
Systems – Requirements

•  ISO 55002:2018 Guidelines for 
the application of ISO 55001 

•  Clean Air Zone Framework

https://assets.publishing.service.
gov.uk/government/uploads/
system/uploads/attachment_data/
file/863730/clean-air-zone-
framework-feb2020.pdf

•  DEFRA Local Air Quality 
Management Technical  
Guidance (TG16)

•  DEFRA: Local Air  
Quality Management  
Policy Guidance (PG16) 

•  PCI DSS – A worldwide 
Payment Card Industry  
Data Security Standard

•  Road Traffic Regulation Act 1984 
(legislation.gov.uk)

•  National standards for  
Bailiffs and enforcement 
agents: Minimum standards  
for bailiffs and enforcement 
agents involved in taking  
goods from people who owe 
others money

•  Taking Control of Goods  
Regulations 2013

•  Taking Control of Goods (Fees) 
Regulations 2014

•  Certification of Enforcement 
Agents Regulations 2014

•  Tribunals, Courts and  
Enforcement Act 2007

•  Road Traffic Regulation Act 1984 
(legislation.gov.uk)

•  ISO/IEC 22301 is the  
international Standard  
for business continuity  
management systems (BCMSs), 
and forms the final part of cyber 
resilience

£

Manage charging Payment process Enforcement process Accounting and supportMonitor air qualityMonitor physical assets

•	Clean Air Zone Frameworkhttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/863730/clean-air-zone-framework-feb2020.pdf
•	Clean Air Zone Frameworkhttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/863730/clean-air-zone-framework-feb2020.pdf
•	Clean Air Zone Frameworkhttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/863730/clean-air-zone-framework-feb2020.pdf
•	Clean Air Zone Frameworkhttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/863730/clean-air-zone-framework-feb2020.pdf
•	Clean Air Zone Frameworkhttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/863730/clean-air-zone-framework-feb2020.pdf
https://www.legislation.gov.uk/ukpga/1984/27/contents
https://www.legislation.gov.uk/ukpga/1984/27/contents
https://www.legislation.gov.uk/ukpga/1984/27/contents
https://www.legislation.gov.uk/ukpga/1984/27/contents
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5.5 Possible Future Development
Ongoing developments to technology  
are likely to continue to change the  
way that users receive and access 
information and change the data sources 
available to authorities for monitoring  
and understanding their network.  
In particular, while conventional ITS systems include 
authority controlled sub-systems (roadside equipment, 
traffic control centres), a central focus of current 
development is the devices travellers carry with them  
and have in their vehicles – ‘smartphones’ and ‘sat navs’. 
These devices communicate and share information and  
are expected to lead to improved road safety, traffic 
efficiency, comfort, mobility and sustainability. 

This document is focused on the services to be deployed 
by local authorities and the interfaces to these subsystems. 
Some of the functions of this use case should be similar 
regardless of the underlying technology to be deployed so 
the focus as an LA should be on building and publishing 
accurate and complete data sets. When data is accurate, 
timely and complete the developing ecosystem of service 
providers are more likely to use it to enhance their services, 
therefore providing the publishing services to get the LA 
data to their travelling public.

These developments will continue, Authorities should 
nevertheless:

•  Develop and make available high-quality data that makes 
it easy for service providers to find and use it, so making  
it available to the public

•  Focus on service quality and service levels so data feeds 
can be relied upon and can be dependable

•  Ensure published standards are used for interfaces 
wherever possible to maximise the potential for 
consumption of the published data

•  Provide opportunities for service providers to trial new 
service to continue to learn and develop their capability to 
engage is this arena

•  Assess whole life costs when considering investments in 
conventional ITS systems and investigate the use of other 
data sources (‘smartphones’, ‘sat navs’, video analytics) as 
serious contenders to traditional ITS

Furthermore, improving air quality through behaviour 
change and the implementation of Clean Air Zones is likely  
to continue and an important enabler for this is the 
integration of payments and charging across different 
transport modes to enable traveller to better evaluate 
transport cost options. Integrated transport payment is a 
key enabler for seamless multi-modal transport and the 
objectives of local authorities relating to more use of public 
transport and the shift from single occupancy vehicles. 
Below are potential future developments in the area of 
integrated payments for transport:

•  More deployments and rollout of smart card payments 
(e.g. Oyster in London) for public transport. However, 
these are likely to be replaced by account-based payment 
systems which provides flexibility in terms of the payment 
method

•  The move towards integrated account-based payment 
across all services

•  The integration of payment systems for different transport 
modes to include payments for public transport, active 
transport (e.g. bike sharing), car clubs, congestion 
charging, tolling, fuel, taxi, and car hire services under  
one umbrella 

•  The integration of transport payment systems with other 
sectors such as energy and retail

•  The introduction of rewards systems (akin in the retail 
sector) which can potentially help local authorities and the 
private sector to introduce a range of incentives to deliver 
objectives and policies

•  Policy and standards may be developed in the future 
for the revenue share between the providers and the 
repayment share between providers


