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WHAT’S NEW OR DIFFERENT ABOUT THIS GUIDE?

A COMPREHENSIVE COMPENDIUM OF THEORY AND PRACTICAL GUIDANCE

This is the first comprehensive guidance 
that PIARC has produced on all aspects of 
construction and operation of roads and 
air quality. 

It provides a huge amount of practical 
guidance based on the technical 
committee’s significant knowledge and 
numerous years of experience.
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WHAT’S NEW OR DIFFERENT ABOUT THIS GUIDE?

A COMPREHENSIVE COMPENDIUM OF THEORY AND PRACTICAL GUIDANCE

It includes:

▪ 22 case studies capturing practical 
experience from road agencies throughout 
the world.

▪ A practitioners view of the advantages and 
disadvantages of different technologies for 
monitoring air quality near roads.

▪ A critical review of current evidence to 
understand what road agency mitigation 
solutions most effectively improve air 
quality.
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WHAT TOPICS DOES THE GUIDE COVER?

1. Understand the impact of poor 
air quality caused by vehicle 
emissions.

2. Understand and acknowledge 
the role of the Road Agency and 
others.

3. Assess how vehicle emissions 
affect air quality near roads.

4. Explore options and take 
effective action to improve air 
quality.

KEY ELEMENTS OF BEST PRACTICE
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WHAT ARE THE KEY RECOMMENDATIONS IN THE GUIDE?

1. How significant a problem is air 
pollution from roads in your country 
or region?

2. What solutions are available to your 
Road Agency and your partners to 
address any problem(s) you 
identify?

INVESTIGATE WHETHER OR NOT YOU HAVE A PROBLEM AND FIND 
SOLUTIONS THAT REFLECT YOUR CONTEXT
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WHY IS GOOD AIR QUALITY IMPORTANT?
POOR AIR QUALITY ARISING FROM VEHICLE EMISSIONS IS LINKED TO THE
PREMATURE DEATH OF PEOPLE

Premature deaths from exposure to particulate matter and O3. Projected number of deaths caused by 
outdoor air pollution per year per million people. Source: OECD 

The OECD estimates the 
number of premature 
deaths due to outdoor air 
pollution, of which transport 
emissions represent 
approximately 50%, has 
increased from 
approximately 3 million 
people in 2010, in line with 
the latest Global Burden of 
Disease estimates, to 6–9 
million annually in 2060. 



6

WHO HAS THE GREATEST ABILITY TO ENSURE GOOD AIR 
QUALITY NEAR ROADS?
INTEGRATED AND COLLABORATIVE ACTION IS ESSENTIAL
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Asset Managers

Health policy officials

Primary care health 

practitioners (Doctors / 

nurses)

Climate Change officials

RA and LA Chief Executives

Directors of Public Health

Local Health Boards

Finance Directors

Law Makers

Private car users – local 

communities

2

Environmental Protection 

Agency (EPA) advisors

EIA consultants

Environmental managers  -

road operating companies

Active Travel officials

Special Advisors

Bus, Freight or taxi trade 

associations

Urban planners/designers

Environment policy officials

Road policy officials

ULEV policy officials

ULEV infrastructure officials

Bus policy officials

Freight policy officials

Bus, freight, taxi and private 

vehicle manufacturers

Air Quality Policy officials

Environmental Health 

officials

NATIONAL POLITICIANS

LOCAL POLITICIANS

Road/Traffic managers (inc. 

ITS operators)

Strategic transport planners

Strategic city planners

Bus, Freight or taxi fleet 

operators

L
o

w

Air Quality Modellers

Transport Modellers

University scientists and 

researchers

Comms. officials

Economists

Equalities officials

AQ monitor tech. providers

ITS tech. providers

Professional Institutes 

Journalists/Media

Bloggers/vloggers

Community Councils

School/University educators

Passenger Groups

Environment/Health Non-

Government Organisations

Exhaust abatement retrofit 

technology providers

AQ mitigation technology 

barriers providers

Fuel providers

Chambers of Commerce
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HOW CAN ROAD AGENCIES INFLUENCE AIR QUALITY?

IT IS IMPORTANT TO CONSIDER THE SCOPE AND FUNCTION OF THE ROAD AGENCY
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WHAT ARE THE BEST WAYS TO UNDERSTAND IF VEHICLE EMISSIONS MIGHT 
BE CAUSING AN AIR QUALITY PROBLEM?
GENERATE THE ‘RIGHT’ DATA USING MONITORING AND MODELLING

▪ Understand what data 
is needed to inform 
decision making

▪ Design a 
monitoring/modelling 
programme and use 
equipment/model that 
will provide the desired 
data

▪ Consider metrics, data 
quality, complexity and 
cost to generate, etc



9

HOW MUCH EFFORT IS NEEDED TO MEASURE AIR QUALITY?

LOW COST AIR QUALITY MONITORING SENSORS CAN PROVIDE USEFUL TREND DATA

NO2 levels measured by an AQMesh low-cost sensor against 
Teledyne T200 reference equipment
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WHAT MAKES COMMUNICATION AND PUBLIC ENGAGEMENT ABOUT 
AIR QUALITY EASIER?
USE SIMPLE LANGUAGE AND EASY TO UNDERSTAND IMAGES
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WHAT ACTION CAN ROAD AGENCIES TAKE TO IMPROVE AIR QUALITY?
THIS DEPENDS UPON THE SCOPE AND FUNCTIONS OF THE ROAD AGENCY

▪ Tier 1 – A high degree of control or power to implement action, e.g. urban 
access restrictions.

▪ Tier 2 – A moderate degree of control or power to implement action, e.g. 
active travel (walking and cycling).

▪ Tier 3 – Limited control or power to implement action, e.g. parking 
restrictions.

▪ Tier 4 – No control or power to implement action but must rely on other 
agents to implement actions/change, e.g. in-use vehicle emission controls.
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WILL INTELLIGENT TRANSPORT SYSTEMS HELP ROAD AGENCIES 
IMPROVE AIR QUALITY?
MORE RESEARCH, TRIALS AND INNOVATION IS NEEDED

‘….technology could play an important 
role in reducing emissions by taking 
control of the acceleration of the block of 
vehicles, avoiding aggressive acceleration 
and smoothing flows…….By building in 
intelligence regarding the meteorological 
condition, acceptable levels of air quality 
can be maintained spatially and 
temporally’.
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WHAT INTERVENTIONS TO IMPROVE AIR QUALITY NEAR ROADS HAVE 
WORKED AND WHAT HAVEN’T?
REVIEW THE LATEST EVIDENCE BASE

Coating a barrier with  
TiO2 to reduce NO2

concentrations near a  
motorway

‘…there is little current evidence to suggest the widespread 
use of photocatalytic surfaces will reduce ambient 

concentrations of NO2’. 

‘…emissions from vehicles in Berlin were reacting with emissions 
from urban trees and other plants to result in a decrease in air 

quality in cities…’. 
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IN SUMMARY - KEY MESSAGE ONE

UNDERSTAND AND ACKNOWLEDGE THE PROBLEM

Road transport contribution to 2015 UK national 
average NOx roadside concentration
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IN SUMMARY - KEY MESSAGE TWO
FIND SOLUTIONS THAT REFLECT THE NATURE OF THE PROBLEM AND THE 
SCALE OF THE OPPORTUNITY TO IMPROVE

‘………there is no single solution to air 
quality issues associated with road 
transport……….a combination of 
measures will be required to achieve 
meaningful improvements………..’.  
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WHAT DOES SUCCESS LOOK LIKE?
THE IMPORTANCE OF LEARNING AND SHARING KNOWLEDGE

‘Most people weren't worried about air pollution in 
Stockholm, Sweden in 2006, according to Emilia 
Simeonova, an economist at Johns Hopkins 
University in Baltimore. The city already had 
relatively low levels of nitrogen dioxide and fine 
particulates, pollutants from car exhaust that can 
damage lungs and exacerbate asthma. But when 
Stockholm started charging a fee for driving in the 
city center during rush hours, it reaped benefits far 
beyond uncrowded streets and speedy commutes. 
Many children who otherwise might have suffered 
asthma attacks were instead able to breathe easy’.
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