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Purpose of Review The study aims to provide an understanding of health cost assessments of different transport modes in urban
contexts, and their relevance for transport planning and political decision-making.

Recent Findings There is strong evidence that motorized transportation imposes a high health cost on society, and specifically
children. In contrast, active transport is a very significant health benefit.

Summary Economic analyses support urban change in favor of compact neighborhoods and public transit, as well as infrastruc-
ture exclusively devoted to active transport. Private cars need to be restricted because of the high cost they impose on society.

Keywords Active transport - Cities, Cost-benefit analysis - Cycling, Transport policy - Urban planning

Introduction

This review summarizes recent advances in transport econom-
ics with relevance for health cost assessments in urban con-
texts. It discusses the role of cost-benefit and cost-utility anal-
yses in transport decision-making, as well as the most relevant
insights gained from a wide range of studies. This provides the
basis for a conceptualization of a comprehensive transport
health cost model that considers both physical and mental
health aspects. A comparison of the role of car and active
transport (walking and cycling) is presented, and key insights
for transport planners are discussed. The paper also highlights
knowledge gaps.
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Current Knowledge on the Topic

Cost-benefit analyses (CBA) as well as cost-utility analyses
(CUA) of transport systems and (planned) interventions have
gained importance for transport politics and planning [8, 16,
18, 66]. These analyses have various functions, such as to
determine whether a transport infrastructure investment is eco-
nomically meaningful, to rank alternative infrastructure in-
vestment options, to compare the cost/benefit of different
transport modes, to economically assess the outcomes of
planned or completed interventions such as new bicycle
tracks, or to understand economic implications of transport
systems more generally.

Cost-benefit analyses reduce complex social and environ-
mental processes to monetary value, and they are necessarily
reductionist. Results will depend on the choice of parameters
included, their factor cost, and the time horizons over which
analyses are integrated. The use of cost analyses is weakened
by the absence of market values for specific parameters, value
incommensurability, risks of double counting, and fairness
issues [5, 29].

Transport cost analyses have focused on a wide range of
aspects, such as the social cost of transport systems at different
scales [22, 50]; the cost of specific transport infrastructure
developments [41]; the value of physically active transport
[47]; cost comparisons of transport modes [63]; transport
mode substitution [60]; transport system change [62]; and
monetarization of individual cost aspects, such as air
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pollutants, noise, or traffic risks [23]. Health aspects have a
key role in any transport cost assessments, but are often
overlooked or undervalued [45].

Total Health Cost of Urban Transport

Transport health cost assessments are complex, because of the
many parameters involved, their monetarization, and interac-
tion [31, 36, 40]. Figure 1 conceptualizes total transport health
cost, distinguishing physical and mental health dimensions.
Costs are related to crash risks, air pollution, noise, sedentary/
active lifestyles (physical health), and distress, well-being, and
grief (mental health). Physical and mental health are often in-
terdependent, and their cost can accrue to the individual or
society. Unit costs can be higher in urban contexts, where a
larger population is exposed to impacts related to more densely
built environments, including congestion, noise, and air pollu-
tion. Higher traffic crash rates, obesity, and sedentary living are
generally more prevalent in rural contexts.

The definition of parameters to be included in cost assess-
ments has relevance for results, and should be as comprehensive
as possible. Figure 1 includes crash risks, i.e., road accidents
resulting in death and injury, longer-term injury outcomes (dis-
abilities), or pain. Air pollution refers to the effects of exhaust
from tailpipes (specifically nitrous oxides, NOy), as well as pol-
lutant related to exhaust, break and tire wear (particulate matter,
PM) [40]. Noise comprises unwanted noise, vibrations, and
infrasound (“decibel,” dB, in Fig. 1), which have been linked
to morbidity and mortality, as well as the cognitive impairment
of children [3, 71]. Fitness refers to lifestyles, which may be
more sedentary if car-based, or more active if involving cycling
or walking. Lack of physical activity is linked to morbidity and
mortality; physically active lifestyles have been shown to result
in reduced obesity as well as greater life expectation, and hence
a decline in all-cause mortality [7, 14, 24, 34, 59].

In the mental health categories, mental state (distress) is
situational and can be related to (perceived) safety risks, neg-
ative experiences including harassment, or exhaust smell [4,
23, 30]. Mental form is a more permanent condition of feeling
well that is influenced by urban design and mode shares.
Secure cycling or walking infrastructure, built environments
with green spaces, for example, affect subjective well-being
[1, 42, 64]. Active transport also improves cognitive function-
ing and psychological well-being (self-esteem, positive

Fig. 1 Total transport health cost
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mood), with a corresponding decline in mental health prob-
lems [43, 58, 70]. Grief (trauma) can result out of injuries or
loss of loved ones in crashes, including animals [12, 33, 37].

Health impacts are usually averaged, even though they in-
crease with traffic density, depend on the time of the day and
the specific transport mode, while imposing different risks on
different traffic and non-traffic user groups [18, 41, 52]. For
example, noise levels vary between motorcycles, trucks, and
car models, while crash risks are greater for vehicles with
greater mass [48, 49]. There is much evidence that health
impacts are not evenly imposed on society: children, as well
as active transport users, are significantly more affected by air
pollutants, for example [2, 17]. Elderly people are more ex-
posed to injury risks [9], and pedestrians more than cyclists
[48]. Teenage and young vehicle drivers pose the greatest
traffic risk per kilometer of travel [72], followed by elderly
drivers [68]. Road crashes are the leading reason for death
among 5-29 year olds [72], and increase in areas where
people travel more by motor vehicles. Bicyclists face sig-
nificantly higher injury risks than car occupants [57], but
they are less often responsible for crashes, at least in coun-
tries where cycling is less common [44].

Table 1 provides an overview of the economic methods
used to assess health cost parameters.

It is beyond the scope of this review to go through all
methods; the table serves the purpose of illustrating the di-
verse range of approaches to economic evaluation. While im-
pacts are usually assessed separately, they are sometimes as-
sociated: a traffic injury is likely to have both a physical and
mental health impact, for example. This poses a risk of dou-
ble-counting, though more often, mental health aspects remain
unaccounted for. There is also a likelihood of unrecognized
feedback-loops. For example, involvement in an accident can
result in insomnia, while sleep disorders would again increase
traffic risks. As most health cost models only consider a lim-
ited number of parameters (i.e., ignoring in particular mental
health) while not fully accounting for active health benefits
[25, 45, 65], a central conclusion is that most assessments
underestimate the cost of motorized transportation and the
benefits of active transport.

Various platforms are now available as tools for assess-
ments. For instance, the World Health Organization’s Health
Economic Assessment Tool (HEAT) can be used to support
investment decisions in active travel [25]. National tools exist
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Table 1 Methodologies to assess

health cost items Aspect

Methodology

Reference

Crashes

Damage cost approach (WTP)

European Commission [18]

Value of a statistical life

Air pollution

Contingent valuation (WTP)
Value of a statistical life

Health service/damage cost

Danish Ministry of Transport [13]
Gotschi et al. [25]
Rodrigues et al. (2020)

Mortality risk reduction (DALYSs)

Noise Hedonic pricing/stated preference (WTP) Danish Ministry of Transport [13]
Fitness Productivity loss COWI [11]
Health service cost Gotschi et al. [25]
Value of a statistical life
Stress Hedonic pricing (WTP) Cobhen et al. [10]
MET h/year
Well-being MET h/year Cohen et al. [10]
Grief Hedonic pricing (WTP) Miller [51]

WTP willingness-to-pay, WTA willingness-to-accept, DALY disability-adjusted life years, MET metabolic equiv-

alent of task

as well (e.g., [8] (Denmark); [15] (Australia); Department of
Transport [16]; [55, 66] (USA)). Tools provide order of mag-
nitude estimates, for example, for changes in walking/cycling
levels at different scales (national, city, project), and with at-
tention paid to health impacts (mortality due to exposure to air
pollution, crash risks, and physical activity). A general prob-
lem is that while some aspects (medical expenses and disabil-
ity compensation) can be monetized, this is very difficult for
grief, loss of quality of life, and premature deaths.

Economic Evidence in Favor of Active Mobility

A large number of recent publications have focused on the
economic assessment of cycling or walking. These studies
assess the health implications of transport behavior changes
as a result of infrastructure investments that increase speed,
(perceived) safety, and accessibility for active transport users
[25, 74]. The outcome of physical activity is a reduction in
morbidity and mortality [21, 52, 53]. Even where active trans-
port health benefits have to be weighed against additional
risks (air pollution, crashes), assessments suggest that benefits
outweigh harms [14, 20, 74].

Available studies are integrated over different time hori-
zons and use different parameters and unit costs. Yet, findings
unambiguously support that any substitution of individual
motorized for active transport will yield significant economic
benefits. Investments in cycling or walking infrastructure have
repay periods of between 1 and 10 years [26, 67]. These stud-
ies only consider benefits of physical activity, along with re-
duced crash risks and air pollution [52], and leave a wide
range of health aspects unaccounted for (Fig. 1). Active travel
also reduces transport greenhouse gas emissions significantly,
and thus reduces health cost even indirectly [6].
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To provide some examples of cost assessments, the
World Bank [69] estimates that halving road traffic injuries
in China, India, the Philippines, Tanzania, and Thailand
will yield welfare benefits equivalent to 6-32% of national
GDP. In another study of US commuters in metropolitan
areas, Grabow et al. [26] conclude that a scenario of half
the population cycling rather than driving to work yields a
benefit of US$1900 per person and year, corresponding to
a 5% reduction in healthcare cost. Likewise, a daily exer-
cise of cycling just 3.4 km in urban areas of England and
Wales will reduce the cost of healthcare by 0.8% [32]. In
Sweden, the net benefit from a 15% increase in the number
of bicycle commuters in Stockholm was estimated at 8.7%
of the municipality’s healthcare budget (3.7% after
discounting) [39]. An investment in sidewalks in a
Wisconsin community suggests a cost-benefit ratio of
1.81 [27]. Cycling infrastructure expansion also leads to
significant gains in quality-adjusted life years, and is thus
highly cost-effective even in high-income economies [41].
Even small changes to urban designs, such as to close
down roads for through motor traffic, can lead to very
significant health benefits [1].

Conclusions

Irrespective of scale of analysis, studies suggest that motorized
individual transport represents a cost imposed on society that is
not covered by fees and taxes. In contrast, active transport con-
stitutes a benefit to both individual and society, mostly because
of positive health outcomes. Health effects are highly relevant
in cities, where traffic density is higher, exposing larger popu-
lations to congestion, air pollution, noise, or crash risks. Health
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impacts are potentially very large, but often overlooked (Todd
2013). This tends to overvalue car-oriented planning and
sprawl, while undervaluing active and public transport [19, 28].

Given the health benefits of “15-min” cities, in which all
daily urban necessities can be reached on foot or by bicycle,
compact neighborhoods should be urban development priori-
ties. Cycling in particular is a fast and convenient alternative
[61], while walking benefits from connectivity ([38]). Urban
planners should also seek to restrict and limit motorized forms
of transportation, specifically the private car [73]. The attrac-
tiveness of active mobility will increase where active transport
is separated from motorized transport, as travelers value quiet
roads, engaging in significant detours to avoid traffic risks,
noise, and exhaust [23, 54]. As cities such as Copenhagen or
Amsterdam have cycle trip percentages exceeding 30% of all
trips [73], urban re-design should be thought in bold terms
[35, 56]. Comprehensive economic analyses will make it eas-
ier to justify investments [46]. However, infrastructure change
does not have to be costly, if urban re-design focuses on the
development of entire networks of roads devoted solely to
active transport, or the conversion of entire city blocks into
largely car-free neighborhoods. Micromobility streets, also
dubbed “happy streets,” or superblocks as implemented in
Barcelona reduce risks, pollution, and noise, while creating
more livable urban environments with significant mental
health benefits [56].

The review also identified various areas that require further
research. In economic terms, many of the categories in the
total health cost framework are inadequately monetarized. A
better understanding of mental cost aspects, for example, is
likely to further support the case for investments in active
mobility. There is also a need to better understand the cost
and benefits of specific transport modes, such as motorcycles,
trucks, public transport, and e-mobility. It remains unclear
how e-bikes and e-scooters compare in economic health terms
to physically active forms of mobility. These issues require
further clarification.
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