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Real-world vehicle emissions can greatly 
exceed regulatory limits
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Real-world emissions monitoring can support  
in-use emissions control programs 

33

NO, NO2, HC, CO, NH3, PM, 
relative to CO2

https://theicct.org/publications/vehicle-emission-remote-sensing

https://theicct.org/publications/vehicle-emission-remote-sensing


Applications of real-world emissions data
• High-emitter identification or 

clean screening
• Fleet screening/market 

surveillance
• Tampering detection and 

enforcement
• Develop support for new policies
• Track real-world policy and 

technology effectiveness
• Increase public awareness

4



International applications of vehicle remote 
sensing since 2010
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Source: https://theicct.org/publications/worldwide-use-remote-sensing-measure-motor-vehicle-emissions

https://theicct.org/publications/worldwide-use-remote-sensing-measure-motor-vehicle-emissions


United States: Remote sensing used to support 
state I/M programs 
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• In “Clean Screen” programs 
roadside monitoring used to 
exempt vehicles from 
garage-based inspection 
requirements

• Remote sensing also used 
in high-emitter identification 
programs

Source: https://www.trueinitiative.org/data/publications/development-and-application-of-a-us-real-world-vehicle-emissions-database

https://www.trueinitiative.org/data/publications/development-and-application-of-a-us-real-world-vehicle-emissions-database


Data provides rich view of real-world emissions 
and has applications beyond I/M programs
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TRUE U.S. vehicle emissions 
database overview

Source: https://www.trueinitiative.org/data/publications/development-and-application-of-a-us-real-world-vehicle-emissions-database

https://www.trueinitiative.org/data/publications/development-and-application-of-a-us-real-world-vehicle-emissions-database


Roadside monitoring to be included in California’s 
new HDV I/M program
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Source: https://ww2.arb.ca.gov/our-work/programs/inspection-and-maintenance-program/Meetings-and-Workshops

https://ww2.arb.ca.gov/our-work/programs/inspection-and-maintenance-program/Meetings-and-Workshops


China has established an extensive remote sensing monitoring 
network to support in-use control programs

• National-level remote-
sensing regulation 
introduced in 2017

• 2,671 remote-sensing 
stations by end 2019; 
960 additional 
stations planned

• 273 million 
measurements in 
2018
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Source: https://theicct.org/sites/default/files/publications/review-china-diesel-jun2021.pdf

https://theicct.org/sites/default/files/publications/review-china-diesel-jun2021.pdf


South Korea has used remote sensing as part 
of periodic inspection programs since 2013 

• In-use limits for gasoline and 
LPG vehicles

• 39 locations in Capital region 
and 5 additional metropolitan 
areas 

• Data applications:
• Identify high-emitting vehicles
• Evaluate status of in-use 

emissions
• Shape emissions control 

policies
10
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TRUE Europe
remote sensing studies

London 2017–2018

Paris 2018

Brussels 2020

Warsaw 2020

TRUE seeks to supply cities with data 
regarding the real-world emissions of 
their vehicle fleets and equip them with 
technical information that can be used 
for strategic decision making.



Remote-sensing data provide evidence of very 
high emissions from the London diesel taxi fleet
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London “black” taxis
• Euro 5 NOx 

emissions are as 
high as Euro 2…

• And 10x type-
approval limits

New policies enacted to 
speed transition to zero 
emission capable 
alternatives



Remote sensing data can support public 
awareness and market surveillance activities

• With sufficient data, mean 
real-world emission rates 
for individual vehicle 
families can be evaluated

• Comparisons across 
families can inform 
consumers and support 
more efficient targeting of 
market surveillance 
resources
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TRUE rating for European cars

Source: https://www.trueinitiative.org/true-rating

https://www.trueinitiative.org/true-rating


Brussels particle number testing results inform 
adoption of more stringent PTI requirements

• About 5% of tested diesel 
Euro 5b and 6 exceeded  
1 Million particles / cm-3

• That represents over 
90% of total PN emitted 
by this category

https://www.trueinitiative.org/blog/2021/may/true-brussels-emissions-testing-dpf-
malfunctions-and-tampering-responsible-for-90-of-all-diesel-euro-5b-and-6-emissions

1,000

10,000

100,000

1,000,000

10,000,000

0% 25% 50% 75% 100%

P
N

 c
o
n
ce

n
tr

a
tio

n
 (

lo
g
1
0
 s

ca
le

)

20%

40%

60%

80%

100%

0% 25% 50% 75% 100%

% of vehicles

%
 o

f 
to

ta
l P

N

Emission standard

Euro 5b

Euro 6

Euro 6d!TEMP

Euro 6d

• In March Belgium adopted PN 
testing requirements for PTI 
program, starting July 2022



Jakarta
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Mexico City
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https://cares-project.eu/

https://nemo-cities.eu/

https://cares-project.eu/
https://nemo-cities.eu/


Summary

• Measuring and publishing real-world emissions data can 
be impactful

• Remote sensing is a well suited for obtaining real-world 
emissions data

• Remote sensing data can be applied in many ways to 
build understanding of real-world emissions and inform 
evidence-based policy evaluation and development – at 
both city and national levels
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Questions?
Contact t.dallmann@theicct.org


