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Executive summary 

Governments, organisations and people around the world are finally recognising the force 
and speed with which climate change is coming. Simultaneously, combined population 
growth and ongoing urbanisation have transformed cities into one of humanity’s biggest 
environmental challenges. Occupying just 3% of the world’s land, they account for 75% of 
global greenhouse gas emissions (GHG), significantly harming public health and 
highlighting the need to redesign urban environments1.  

In the context of mobility, a restructuring of modern cities can stimulate a shift to 
sustainable transport modes, allowing local populations to reap the benefits. However, a 
holistic view of policy impacts is needed to ensure unintentional negative consequences 
don’t manifest. For example, traditionally, administrations increased development of roads 
to improve traffic congestion. This is a suitable solution in the short-term, but it will 
ultimately give rise to suburban sprawl increasing traffic volumes, air pollution and health 
problems. In contrast, to help policymakers avoid these undesirable effects, this research 
was designed to advance city-level governance by offering an all-inclusive modelling 
framework for preliminary screenings of urban transport interventions. 

The proposed approach leverages components from four open-source tools, health impact 
assessment (HIA) methodologies and epidemiological research to ultimately provide a 
comprehensive picture of policy impacts. Specifically, when evaluating traffic reduction 
interventions, the preventable premature deaths and economic value associated with 
improved air quality, a rise in active transport rates, reduced traffic noise and increased 
green space exposure can be quantified. Furthermore, to contribute to GHG literature, the 
respective CO2 benefits are modelled. These often forgotten or unquantified co-benefits 
can then be leveraged to stimulate investments in climate action, accelerating the 
transition to more sustainable, equitable and healthier urban centres.  

This paper presents the framework discussed above and applies it to three innovative 
mobility scenarios in London. The first two were defined to represent realistic policies in 
line with the Mayor of London’s targets, while the third was inspired by a more ambitious 
shift away from unsustainable modes of transportation. The results were in accordance 
with published literature, revealing that the health co-benefits of modifying travel habits are 
substantial, cost-effective and attractive to multiple stakeholders. For a reduction in traffic 
between 10% and 50%, local annual mortality was positively impacted by changes in 
physical activity (169 to 878 deaths prevented), NO2 (45 to 227 deaths prevented), PM2.5 
(7 to 52 deaths prevented), noise (34 to 167 deaths prevented) and green space (20 to 97 
deaths prevented). Lastly, the results were leveraged and critically evaluated to provide 
policy recommendations for the urban transport sector. All in all, active transport was 
found to be particularly beneficial, proving to generate substantial economic, 
environmental and health co-benefits. 
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Interdisciplinary modelling framework 

As sustainability efforts around the world continue to accelerate, hundreds of sub-national 
and city-level policies are being enacted to combat climate change and decrease impacts 
on local populations2. Unfortunately, throughout history, policies and regulations have 
tended to address environmental problems in a piecemeal and narrowly focused way.  
This is largely caused by literature using complex models that are not easily transferrable, 
contributing to the detachment of the decision-making process from scientific evidence.  
As a result, the framework described below was designed to bridge the gap between 
research and policy development to ultimately improve policy effectiveness. 

Health co-benefits of traffic reduction policies in urban centres – A simplified 
modelling framework 

What is it? 
A free and open-source suite of tools combined with proven HIA 
methodologies that can quantify the holistic environmental and health 
impacts of urban scale transport and land-use policies. 

Who is it for? 
Intended for use by local authorities, urban planners, non-
governmental organisations, students, researchers and anyone who 
may be interested. 

What does  
it offer? 

Can be leveraged to highlight the often-forgotten health co-benefits 
associated with changes in modes of transportation. It can estimate 
the number of preventable deaths and associated economic value 
due to a change in CO2, NO2, PM2.5, active transport rates (physical 
activity), green space exposure and noise levels. 

 
As seen in Figure 1, the framework initiates the analysis on SHERPA3 and SHERPA City4, 
modelling policy impacts on NO2 and PM2.5 concentrations. Next, the WHO AirQ+5 
software combines air pollution and location specific data to calculate the premature 
deaths prevented. A proportion of private vehicle traffic is then systematically allocated to 
sustainable transport modes, and the physical activity co-benefits are modelled using 
HEAT6. Finally, the indirect effects on road noise levels and the potential for increased 
green space exposure are converted into mortality by integrating the UTOPHIA7 
methodology. In addition to quantifying the environmental and public health value of  
urban interventions, in a last step, the framework applies value of statistical life estimates 
to find the associated economic benefits. This process can be replicated across Europe 
and a step-by-step user guide can be provided upon request. 
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Figure 1: Interdisciplinary modelling framework flow-chart.  

 
London case study results 

To demonstrate how to adapt the multi-model framework to real-life situations, we 
assessed three hypothetical traffic reduction scenarios for Greater London. Specifically, 
we simulated 10%, 20% and 50% reductions in private vehicle traffic.  

Impact on PM2.5 and mortality 

If traffic volume in London was controlled by 10%, 20% or 50%, the total PM2.5 road-
transport emissions were projected to decrease by 6.3%, 12.5% and 31.5% respectively. 
Due to the transboundary nature of PM2.5, this translated to marginal concentration 
improvements with health benefits ranging from 7 to 52 premature deaths prevented per 
year. Overall, Westminster, Wandsworth and Tower Hamlets were projected to harness 
the utmost co-benefits due to population demographics, baseline PM2.5 concentrations and 
local mortality rates. 
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Impact on NO2 and mortality 

The investigated traffic policies had a stronger influence on air quality and mortality 
through NO2 than PM2.5. Additionally, we observed a clear connection between high levels 
of NO2 and the inner London Boroughs. This triggered air quality improvements to be 
greatest near the downtown, for instance in the City of London where a 10%, 20% and 
50% reduction in traffic was accompanied by a 2%, 4% and 11% drop in NO2 
concentrations respectively. Health benefits were also significant, with premature deaths 
prevented ranging from 45 in the conservative scenario to 227 in the most ambitious one. 

Active transport (physical activity) and mortality 

The physical activity benefits as a result of transport mode shifts emerged as the most 
promising co-benefit of traffic reduction. This additional exercise came through three 
pathways:  

Figure 2: Additional distance walked or cycled per London resident as a result of 
increased use of active and public transport caused by a 10, 20, or 50% reduction  
in traffic 

 
Source: CRA analysis 

Overall, walking had a greater impact on health than cycling, averaging out to slightly 
more than double the prevented deaths in each scenario. In summary, the additional 
exercise resulting from a 10%, 20% and 50% decrease in traffic was modelled to prevent 
169, 346 and 878 premature deaths per year respectively. 

Green space and mortality 

This analysis was based off Proposal 19 of London’s transport plan, where a proportion of 
parking space is reclaimed and transformed into green space, while excessive road space 
is set aside for active transport infrastructure8. For instance, as a result of a 10%, 20% or 
50% reduction in traffic, Southwark added 14.6, 29.2 or 73 hectares of green space 
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previously occupied by parking, respectively. This translated to 1.2, 2.1 or 5.4 premature 
deaths prevented. All things considered, 20 deaths were avoided in the first scenario, 39 
deaths were avoided in the second scenario and 97 deaths were avoided in the third 
scenario. 

Traffic noise and mortality 

The last health impact pathway considered was road traffic noise. On average, across the 
33 London Boroughs, a 10%, 20% and 50% reduction in traffic weakened baseline noise 
levels by 0.89%, 1.78% and 4.46% respectively. As a result, between 34 and 167 
premature deaths were prevented with Tower Hamlets and Lambeth having the highest 
potential to lower mortality by controlling local noise levels. 

Comprehensive impacts 

This case study portrays the multitude of sectors influenced and the vast array of impacts 
generated by a policy as simple as reducing traffic volumes. Focusing on the health co-
benefits, the supplementary physical exercise was the most beneficial even when 
considering the value that was negated due to increased mortality from crashes and air 
pollution. In Greater London, air pollution had the second strongest influence on health. 
The premature deaths prevented were principally attributable to NO2, which on average 
was 5.3 times more impactful than PM2.5. However, the difference between the two 
decreased steadily as the traffic volume reductions simulated were increased. Minimized 
exposure to noise and increased exposure to green space also provided significant health 
benefits, proving to be important sectors to consider when developing urban transport 
plans. Shifting to the environmental and social value of these policies, CO2 emissions, 
NO2 and PM2.5 concentrations, road-traffic noise and urban greening all were positively 
affected, once again displaying the potential for co-benefit generation in cities. Lastly, the 
comprehensive avoided costs associated with mortality (estimated at £2.95 million per 
person in London) demonstrate that the traffic reduction policies examined can contribute 
to the long-term economic stability of urban centres. 

The urban transport and land-use policies analysed also directly mitigated climate change 
by limiting the carbon footprint of the transport sector. A comparative assessment looking 
at the CO2 emitted by the London fleet in in each hypothetical scenario revealed a 
significant dent in GHG emissions can be made. Simply by shifting 10% of private-
transport travel, 417 tonnes of CO2 per year was avoided, diminishing the sectors 
emissions by 6.5%. Likewise, for the 20% and 50% scenarios, 833 tonnes of CO2/year 
(13% of road transport emissions) and 2,082 tonnes of CO2/year (32.5% of total road 
transport emissions) were removed from the atmosphere. 
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Figure 3: Comprehensive impacts of a 20% fall in traffic in Greater London 

 

Source: CRA analysis 
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Policy recommendations and conclusions 

The European Union has committed to becoming a carbon-neutral continent by 2050.  
For this ambitious target to be met, it is imperative to raise the profile of sustainability, 
highlighting how such a transition can have positive health, economic and social  
co-benefits9. Public health and climate change are especially interconnected in  
urban centres; therefore, policymakers must integrate health considerations into the decision-
making process10. The review conducted and simulation presented highlighted numerous 
pathways through which cities can harness these synergistic effects; however, the four policy 
recommendations in Figure 4 below were selected as the central conclusions. 

Figure 4: Policy recommendations stemming from the model framework 
development and London case-study 

Source: CRA analysis 

For starters, to complement the shift to carbon-free vehicles, cities must increase focus  
on active and public transport usage. In fact, for most populations, the increased walking 
and cycling has been shown to be significantly more beneficial to public health than the 
respective air quality improvements. It is therefore essential that policymakers and urban 
developers consider the co-benefits of active transport, collaborating to provide the 
necessary infrastructure and systems to spark and sustain this transition. 

In conjunction to redesigning cities for walking, the interconnected nature of the land-use 
and transport sectors can be leveraged to generate further health, environmental and 
social co-benefits. In particular, as people shift their preferred mode of transport, public 
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space previously dedicated to cars can be transformed into urban vegetation. The 
additional green space is also projected to increase carbon sequestration, mitigate rising 
temperatures, enhance climate resiliency, stimulate social interaction and contribute to 
fight the mental health epidemic11. Moreover, residential green space has been proven to 
improve urban economies by increasing property values, encouraging local investments, 
creating, and safeguarding jobs and improving an area’s attractiveness12. 

Another key conclusion derived from this research was that local interventions can be  
very effective at lowering NO2 concentrations; however, the transboundary nature of 
particulate matter requires national and international efforts. Therefore, if benefits are to  
be concentrated locally, it is in the best interest of policymakers to focus resources on 
controlling NO2 emissions. Once again, this can be achieved by promoting a mass shift  
to sustainable transportation modes, which as shown in this research and other studies, 
can improve air quality while generating long-term health and economic co-benefits. 

Lastly, it is vital that the monetary value of co-benefits is adequately considered when 
assessing potential policies. The World Health Organisation (WHO) estimated that the 
health benefits from meeting carbon targets set in the Paris Agreement would be  
worth approximately double the cost of investment. The London case study also 
emphasised the untapped economic value of health, with each intervention being  
worth billions of pounds. Therefore, enhanced understanding and economic appraisals  
of these co-benefits can help widen the rationale for climate mitigation by highlighting  
non-environmental impacts that resonate with the public. In conclusion, effective urban 
mobility policies have the ability to transform cities as we know them and can be a key 
enabler to the green transition while also generating tangible and substantial 
improvements to society. 
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