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Key Highlights
Vulnerable Passengers at Risk
Children in bike trailers experience 

significantly higher exposure to air 

pollutants compared to adult 

cyclists.

Height Matters for Exposure
Lower breathing zones in bike 

trailers position children closer to 

vehicle exhaust, increasing 

pollutant intake.

Covers Offer Protection
Using a trailer cover can 

substantially reduce children's 

exposure to airborne pollutants, 

particularly particulate matter.

Urban Planning Impact
Route selection, traffic conditions, 

and roadside infrastructure play a 

critical role in determining 

exposure levels.

Informed Policy is Crucial
These findings underscore the 

need for targeted policies and 

interventions to safeguard 

children's health in urban mobility.
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Research Overview: Protecting Our Youngest Commuters
This study investigates the often-overlooked environmental 

health risk posed to children transported in bike trailers 

within urban environments. As cities increasingly promote 

active and low-carbon mobility, understanding the specific 

exposure profiles of vulnerable populations, such as infants 

and toddlers, becomes paramount.

The research highlights why early-life exposure in urban 

mobility settings is a critical concern. Children have higher 

breathing rates, less developed respiratory and immune 

systems, and spend more time in environments closer to 

ground-level emissions. Consequently, even moderate 

pollutant levels can have a disproportionately negative 

impact on their long-term health and development. This 

brief translates complex scientific findings into actionable 

insights for policymakers and urban planners, ensuring that 

sustainable transport solutions are also safe and healthy 

for all.
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Study Design: Simulating Real-World Exposure

The study employed a robust methodology to capture realistic exposure scenarios, enabling a direct comparison of air quality 

experiences for different road users. This approach provides valuable data to inform targeted mitigation strategies.

Route-Based Simulation
Measurements conducted along a 

representative urban route to mimic 

daily commutes.

Pollutant Monitoring
Focused on key airborne pollutants: 

PM¡ , PM¢.¥, PM¡, Black Carbon (BC), 

and Carbon Dioxide (CO¢).

Comparative Scenarios
Analysed exposure differences 

between children in trailers and 

accompanying adult cyclists, 

factoring in height and trailer covers.

Environmental Variables
Evaluated impact of traffic 

conditions and lockdown periods on 

pollution levels.
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Exposure Patterns & Variability
Heightened Risk at Lower Levels
The research consistently demonstrated 

that children in bike trailers are exposed 

to significantly higher concentrations of 

air pollutants compared to the adult 

cyclist towing them. This disparity is 

primarily attributed to the trailer's lower 

height, placing children directly in the 

primary zone of vehicle exhaust 

emissions.

Dynamic Urban Environment
Exposure levels were not constant, 

showing considerable variability across 

different sections of the urban route 

and at various times. Factors such as 

proximity to busy intersections, vehicle 

idling, and wind conditions contributed 

to these fluctuations. Understanding 

this variability is crucial for designing 

effective mitigation measures.

Average pollutant concentrations 

were 1.5 to 2.5 times higher for 

children.

Peak exposures often occurred 

during stops at traffic lights or in 

congested areas.

Particulate matter (PM) and Black 

Carbon (BC) showed the most 

pronounced differences.
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Key Results: Children's Elevated Exposure
�.�x

Higher PM Exposure
Children in bike trailers experienced up 

to 2.5 times higher particulate matter 

(PM) exposure.

�.�x
Elevated Black Carbon
Black Carbon (BC) levels were 

approximately 1.8 times greater for 

children compared to adults.

�.�m
Critical Breathing Zone

The lower breathing zone (around 0.5-

1.5m) significantly increases exposure 

to fresh vehicular emissions.

The study unequivocally demonstrates that children in bike trailers face a disproportionate burden of air pollution. The 

concentration of pollutants, particularly harmful fine particulate matter and black carbon, was consistently higher in the 

child's breathing zone. These findings highlight a critical environmental justice issue within urban mobility planning.

Temporal and spatial drivers, such as rush hour traffic and specific road configurations (e.g., street canyons), exacerbated 

these exposure levels. This points to the need for granular data and localised interventions rather than one-size-fits-all 

solutions.
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Mitigation Insights: The Role of Trailer Covers
A Simple Yet Effective Solution
One of the most significant findings was the effectiveness of using a trailer 

cover. The presence of a cover created a protective barrier, reducing the ingress 

of pollutants into the child's breathing space.

Specifically, covers were shown to:

Reduce PM¢.¥ exposure by up to 40%.

Lower Black Carbon concentrations by approximately 30%.

Offer substantial protection, especially in high-traffic areas.

This insight provides a direct, practical recommendation for parents and 

caregivers using bike trailers. Furthermore, it offers a tangible measure for 

public health campaigns promoting safer active travel.
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Policy & Practice Relevance
Urban Mobility Planning
Prioritise segregated 

cycle paths away from 

heavy traffic and 

design routes that 

minimise exposure to 

pollutant hotspots, 

especially near 

schools and 

residential areas.

Child Health Protection
Develop public health 

advisories for parents 

using bike trailers, 

recommending 

protective covers and 

optimal route 

planning. Integrate air 

quality data into 

health guidance for 

young families.

Sustainable Transport & ESG
Incorporate child-

specific air quality 

considerations into 

sustainable transport 

initiatives. ESG 

frameworks should 

assess the social 

impact of urban 

infrastructure on 

vulnerable groups, 

promoting equitable 

access to clean air.
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Why This Research Matters

Evidence-Based Planning
Equitable Development

Public Health Priority

This research serves as a critical contribution to evidence-based urban sustainability. By providing clear data on a specific 

vulnerability within active transport, it allows policymakers and practitioners to refine strategies that genuinely support 

public health alongside environmental goals.

It underscores the need for a holistic approach to city planning, ensuring that the push for low-carbon mobility does not 

inadvertently create health disparities for its youngest users. Aligning urban development with public health objectives is not 

just good practice; it is a fundamental responsibility for creating truly sustainable and liveable cities.
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Research Source & Access
This knowledge product is based on rigorous peer-reviewed research published Open Access by Elsevier. The full article 

provides detailed methodology, analysis, and references for practitioners and researchers.

Citation: Sharma, A., & Kumar, P. (2022). Air pollution exposure assessment simulation of babies in a bike trailer and 

implication for mitigation measures. Journal of Hazardous Materials Advances, 5, 100050.

Access: https://doi.org/10.1016/j.hazadv.2022.100050

Part of Sustainability Alternatives9 Knowledge Products 4 evidence-based research for urban sustainability and ESG professionals.

www.sustainabilityalternatives.com

https://doi.org/10.1016/j.hazadv.2022.100050
http://www.sustainabilityalternatives.com/
https://gamma.app/?utm_source=made-with-gamma

