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Motivation

Urban areas are hotspots for traffic activity and exposures, and are growing
Cities are undertaking several “policies”, “actions”, “measures”, “strategies” 
and “practices” (“policy interventions”) to reduce emissions, air pollution, 
exposure, and negative health impacts
Number of available options increasing + technologies emerging → Evidence 
base is large but sporadic and not systematically assessed
Some reviews exist but only one reported methods a priori, and none hosted 
results in an open-access database or tool





Research aims

• Identify, describe, and 
summarize global evidence on 
urban policy interventions to 
reduce traffic emissions and/or 
TRAP 

Primary outcomes of interest

• Recorded direction of impact 
reported (Increase, Reduction, 
No Change, Mixed Effect)



Research aims

• Secondary outcomes and items – direction of impact not reported:
• Human exposure (yes/no + which pollutant)
• Health effect or impact (yes/no + which pollutant + which outcome)
• Co-benefits (which social, environmental + climate, economic)
• Barriers and enablers to implementation (which ones)



Inclusion criteria 

• Articles that investigate policy interventions implemented in urbanized areas 
(densely settled territory ≥ 50,000 or more people) or urban clusters (≥ 2,500 people 
but < 50,000 people) as defined by the United States Census Bureau or 

• Articles that investigate urban-level policy interventions’ impact on traffic emissions 
(exhaust or non-exhaust) and/or TRAP originating from mobile on-road traffic

• Articles that investigate past, current, future or hypothetical changes in traffic 
emissions and/or TRAP

• Articles reported in the English language
• Articles published between January 1, 2000, and June 1, 2020
• Articles that are peer-reviewed

 No restriction on intervention type, pollutant, location or method for analysis



Results



Results 
• 1,139 unique policy intervention scenarios 
• 380 packages (33%)
• From 376 unique articles
• 58 types of unique policies
• 6 categories 
• 52 countries
• 307 unique urban/urbanized locations
• Most policies studied in Europe (463), Asia (355 

), North America (206)
• Least in South America (57), Africa (10), 

Australia (7)
• Cities most studied

• Beijing 81 scenarios 
• London 78 scenarios

Map prepared by Rohit Jaikumar, Texas A&M Transportation Institute 



Pricing – 216 studied times  
• Parking charges
• Road pricing
• Congestion charges

Land-use – 77
• Development density and mix
• Transit oriented development
• Parking expansion

Infrastructure – 210
• Bus rapid transit
• Public and active transportation infrastructure
• Roadway development and intersection alterations 

Behavioural – 116 
• Public transport mode shift and promotion
• Active transportation mode shift and promotion
• Flexible working arrangements and ride sharing

Technology – 406 
• Alternative fuel technology 
• Vehicle retrofitting
• Alternative vehicle technology

Management, standards, and services – 807 
• Vehicle emission regulation
• Vehicle retirement or replacement 
• Vehicle use restriction 



Results

• Only 3% of articles reported all elements of the full-chain 

78% 38% 12% 13%

Image from carteeh.org 



Co-benefits Recorded (raw data included in the database): reported a total of 1,047 times in 204 unique articles



Query-able database (online)

https://carteehdata.org/library/dataset/urban-policy-intervention-f08c


Query-able database (online)

https://carteehdata.org/library/dataset/urban-policy-intervention-f08c


Interactive visualization tool (online)

https://tableau.tamu.edu/t/TTI/views/SEMDataVisualizationV2/SEMVisualizationDashboard?:showAppBanner=false&:display_count=n&:showVizHome=n&:origin=viz_share_link&:isGuestRedirectFromVizportal=y&:embed=y
























• No information in our database on statistical significance level
• It is meant a starting point – not developed/final answers
• User engagement and critical assessment is expected (a lot of 

nuance that summarized info does not do justice) 



We did not… 
• Look at effects of other pathways, comparable to – or with larger impact 

than - air pollution e.g. physical inactivity, motor vehicle crashes (Mueller 
et al., 2015)

• But if you do  land-use and behavioural policies are very promising!
Land-use – 77
• Development density and mix
• Transit oriented development
• Parking expansion

Behavioural – 116 
• Public transport mode shift and promotion
• Active transportation mode shift and promotion
• Flexible working arrangements and ride sharing

• 50-70% statistically significant 
reduction in injuries in London Low 
Traffic Neighbourhoods (LTN) (Laverty 
et al, 2021; Goodman et al., 2021)

• Physical activity from walking + 
cycling increased by 2 hours/week 
in LTN residents after 2 years (Aldred 
and Goodman, 2021)

• Modest (5.7-8.9%) NO2 reduction 
effect (Yang et al., 2022) 

https://findingspress.org/article/18330-the-impact-of-introducing-low-traffic-neighbourhoods-on-road-traffic-injuries
https://findingspress.org/article/18330-the-impact-of-introducing-low-traffic-neighbourhoods-on-road-traffic-injuries
https://findingspress.org/article/25633-impacts-of-2020-low-traffic-neighbourhoods-in-london-on-road-traffic-injuries
https://findingspress.org/article/21390-the-impact-of-low-traffic-neighbourhoods-on-active-travel-car-use-and-perceptions-of-local-environment-during-the-covid-19-pandemic
https://findingspress.org/article/21390-the-impact-of-low-traffic-neighbourhoods-on-active-travel-car-use-and-perceptions-of-local-environment-during-the-covid-19-pandemic
https://www.sciencedirect.com/science/article/pii/S1361920922003625


Summary
• Created an open access database + tool for researchers, practitioners 

and policy makers
• Address some of the principal weaknesses in policy generation and 

selection: e.g. over-reliance on preconceived ideas; a lack of 
awareness of range of measures available; and their effectiveness, no 
systemized evidence base

• Limited by:
• Recency of studies included, up to 2020
• Potential publication bias 
• Concentration of evidence in high income countries and on certain categories
• Most studies assess traffic emissions and not exposures and health impacts
• Some studies lump and simultaneously study ≥ 2 policies in one scenario
• Not assessing other pathways (each can be a SEM of its own!)



Glazener et al., 2021

https://www.sciencedirect.com/science/article/pii/S2214140521001006


Thank you!
Email: hrk38@medschl.cam.ac.uk
Twitter: @HaneenKhreis

mailto:hrk38@medschl.cam.ac.uk
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