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Bringing health into transport
planning:
unlocking the value of walking

and cycling
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Often urban environments / land use
planning favour motorized transport...
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and hinder walking and cycling
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Why has the health sector an interest in
transport and urban development policies?

Transport and the urban environment play arolein
several of the leading risk factors for health

Health outcomes Risk factor related to urban/transport policies

High blood pressure Physical activity / diet

High body mass index Physical activity / diet

Respiratory diseases Urban air pollution

Cardiovascular Urban air pollution, physical activity, diet, noise
diseases

Cancer (some) Physical activity / diet

Injuries Road traffic
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The burden

» Physical inactivity is estimated to
cause:

= 21-25% of breast and colon cancer burden
= 27% of diabetes burden

= 30% of ischaemic heart disease burden
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The potential

» Risk reductions for:
= 20-30% for CHD and CVD morbidity and mortallty

= Cancer risks:
* 30% for colon cancer
20% - 40% for breast cancer
¢ 20% for lung cancer
* 30% for endometrial cancer
« 20% for ovarian cancer =
= 30% for developing functional limitations

= 30% for premature all-cause mortality

Physical Activity Guidelines Advisory Committee. Physical
Activity Guidelines Advisory Committee Report, 2008.
Washington, DC: U.S. Department of Health and Human
Services, 2008.
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Why walking and cycling?

» It can have a big impact!

= |n Europe, many car trips are
short

* 10% shorter than 1km, 30% shorter
than 3km and 50% shorter than 5km

= Shifting some of these trips
to walking and cycling can
help to
* Reduce congestion
* Reduce energy consumption and CO2 emissions

* Improve road safety, air quality and noise

* Reduce need for more infrastructure for cars

* Improved accessibility and quality of urban life

« Complement technological improvements to vehicles and fuels
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Why walking and cycling?

» It's easy!

= Avoids dependence on facilities for physical activity

= Most people can do it: equitable and easily accessible
= Does not require much extra time

= Minimal investment of household income

» It can make transport a lot healthier!

= Most of these trips could be done by walking or cycling

= Contributing to the recommended daily dose of at least 30
minutes of moderate-intensity physical activity
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Historical
precedent

Media pressure

Public opinion

Null
hypothesis

l

Research
project

l

Published
evidence

By H Rutter/Walk 21 Satellite Symposium on Transport-Related Physical Activity, Magglingen, Switzerland, 2006
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Health Dividends from Green

Growth

» Much greater health gains
from shifting to rapid
transit/public transport and
walking and cycling

Key messages

= A shift to active transport (walking and cycling) and raphl transiublic
transport combined with Improved land use can yield much greater immediate
health "co-benefits” compared with improving fuel and vehicle efficiency,
yat the Istter has basn the mitigation strategy most emphasized by the
Intergovemmental Panel on Climate Change (IPCC).}

= Potential health gains of a shift from private motorized transport to walking,
«cyeling and rapld transitfpublic transport include reduced respiratory and
cardiovascular disease from air pollution and less exposure to fraffic injury
risks and noise stress. In addition, large benefits are expected from increasad
physical activity leading to the prevention of abesity, diabetes, heart disaasa
and cancer, as well as grester health equity achieved by better access to
goods and services among groups without private motor vehicles. >4

. sms.' from gasoline- to nml-pumm engines to lowar CO, emlssions

per |l|l of travel.s IPCCE review of diesel technology's potential does not
consider patential health impacts; yet large shifts to diesel fuels in Eurapean
cities in the last decade are considered to be a cause of stable (not lower)
FM,, levels in European cities in the last decade and no decline in the
health impacts of air pollution - despite the introduction of cleaner diesal
fechnobgies &

than from improving fuel and
vehicle efficiency

= Transport-related health risks currently affect milllans of people. For axam ple,
urban air pollution (much of it transport-generated) and trafiic injuries
together kill about 25 milion people every year, mostiy in low- and middie-
income countries. Active fransport can help pravent the 3.2 million deaths
annually attributable to physical inactivity. 7*

About Health in the Green Economy

& ket of Wbriig Sron S Ly
‘Report of the Intergovernmental Panel on Climate Change, 2007 (IPCC)*
The aim is o propose important health co-bensfits far sector and health
licy-makers, and hwsmhmmmmmmcmm

E.m..r e m nﬁ.
mtm’imm:aun. - 5

» Consider all costs and benefits
of Green Growth strategies!
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Co-benefits to Ilealtll of climate change miligatlon

TRANSPORT SECTOR )
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The climate footprint of transport

Global transport emissions com prised
an estimated 23% of direct CO,
emissions in 2008, with land transport
accounting for the largest shar
(16%). Under “"business as usual®
scenarios, emissions are projcted to
rise rapidly in absaluts tarms !

* Health co-benefits (and potential
rishsl of ftransport  mitigation
strategles have not  recelved
systematic amalysls, as reflected
in IPCC's Fourth Assessment
Report on mitigation options for the
transport sector.’

= Improved active transport, rapld
‘wansit/public transport and land
use strategies can be cost-affective
In many settings, inchuding rapidly
developing cttles. For instance,
relocating educational facilities in
proportion o residential locations
in Santiago, Chile, was estimated
o poentially reduce transpart
emissions by 12% at a cost of only
US$ 2 per ton of carhon reduction
aver 20 years 1°
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Integration of health effects In
transport assessments: challenges

» Complex methodological questions for transport
planners:
= which health endpoints to include?
= form of the relationship between exposure and effect?
= activity substitution
= which costs to include?
= how to calculate costs?

= which time lag periods to apply before benefits/costs
occur?

= easy to use tools needed!
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The question

» |If x people walk/cycle a distance of y
kilometers on most days, what Is the
economic value of the health benefits that
occur as a result of the reduction in
mortality due to their physical activity?
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The answer

http://www.euro.who.Int/HEAT

pyright | Help | Login

[T ——

@ HEAT Welcome to the WHO/Europe Health More information
et peanam Economic Assessment Tools (HEAT) for
B walking and for eyeling.

‘What data do | need?
To peoduce an
Intraduction Assossment, you need
HEAT bor This tool Is designed to help you cendust an sconomic 10 provice data on the
ereing assessment of the hualth benefits of walking or cycling by number of peopis
HIEAT for walking estimating the value of reduced monality that results from wﬂw“ﬂ?ﬂ.w
amount of wa
Cumant Assessmant specified amounts of walking or cycling. ey are WW
Previous Assessments The tool can be used in a number of different situations, for projecing e Se).
wxample: T
ACanwiedgemants

1. When planning a new plece of cycling or walking
infrastructure.

HEAT attaches a value 1o the estimated level of Gyding or walking
'whan Bha rrw infrastructure is in place. This can b companed t tha
costs of . 1o produce &

ratia (and hedp to makn the case for investment), or as an nput iMo &
morne comprehensive econoeic appraisal execiss.

2. To valus the reduced mortality from cument levels of eyeling
‘o walking, such as 0 a specific workplace, across a oy of na
‘country. # can also be used to Bustrate economic consaquences
from @ potential fture change in levels of cyciing or walking.

3. To provide input into marne ecol
Appraisal exercises, or haalth impact
For axamphe, 1 estimate e morality benafits rom achiving targets.

16 incroase cyeing or waliing,

More information is available 31 HLp:iwew.euro who intHEAT

Next step
+ Stant using HEAT for walking
+ Start using HEAT for cycling

© Workd Healh Organuaton.
Rugional Ofica or Europe, 2011
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The Health Economic Assessment
Tool for walking and cycling (HEAT)

» Easy tool to calculate the economic value of the
health benefits of regular walking and cycling

» Recognises importance of economic analysis in
transport: benefit-cost ratio is king

» New and updated version just launched end of
May 2011 at the International Transport Forum
In Leipzig
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The Health Economic Assessment
Tool for walking and cycling (HEAT)

» Effective public health:

= action outside as well as within the health sector
= |dentify levers

= working upstream

= Helps efficient use of public resources

» Evidence-based, transparent and adaptable

» Conservative
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Collaborative project

Core group

Sonja Kahlmeier, Nick Cavill, Hywell Dinsdale, Harry Rutter, Thomas Goétschi, Charlie Foster, Paul
Kelly, Dushy Clarke, Pekka Oja, Richard Fordham, Dave Stone, Francesca Racioppi

Contributors

Lars Bo Andersen, Andy Cope, Mark Fenton, Mark Hamer, Max Herry, I-Min Lee, Brian Matrtin,
Markus Maybach / Christoph Schreyer, Marie Murphy, Gabe Rousseau, Candace Rutt / Tom Schmid,
Elin Sandberg/ Mulugeta Yilma, Daniel Sauter, Peter Schantz, Peter Schnohr, Christian Schweizer,
Heini Sommer, Jan Sgrensen, Gregor Starc, Wanda Wendel Vos, Paul Wilkinson

© WHO Regional Office for Europe, 2011
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/ Mumber of trips per day
/ X Data entered by user
! Distance per trip for study area
J
I:n'
P

;" Days cycled per year
/ X Local parameters
/ Average speed {changeable default values)

-

!
!

/ Distance cycled per year

/ instudy area
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Relative risk of death among cyclists =

Distance ovcled in study area
1—( R4 y x[‘I—RH*])

Distance cycled in Copenhagen

- .

N

Estimate of economic savings basad on )
|

| reduced mortality among cyclists in

'@ study area




HEAT » for cycling » Result

@ HEAT HEAT estimate

Health econamic
assessment tool Reduced mortality as a result of changes in cycling behaviour

+ HEAT for cycling

The cycling data you have entered corresponds to an average of 450 km per person per year.

Q1: Single or before / This level of cycling provides an estimated protective benefit of 9.31 % (compared to persons not cycling

after regularly)

Q2 Cycling data type From the data vou have entered, the number of individuals who benefit from this level of cycling is: 60000

04 Distance QOut of this many individuals, the number who would be expected to die if they were not cycling regularly would be:
436.27

Q7: Population
P The number of deaths per year that are prevented by this level of cycling is: 40.64

Cycling Summary

Q& All current walking or Financial savings as a result of cycling
change

Q11: Mortality rate

Currency. EUR

Q12 Value of life The value of statistical life applied is: 1,000,000 EUR

_ _ The annual benefit of this level of cycling, per yvear, is: 40,635,000 EUR
Q13 Time period for
averaging The total benefits accumulated over 10 years are: 406,353,000 EUR
Q14 Benefit_cost ratio When future benefits are discounted by 5 % per year,
Q16 Discount rate The current value of the average annual benefit, averaged across 10 years is: 31,377,000 EUR
R " The current value of the total benefits accumulated over 10 years is: 313,775,000 EUR

esu

It is important to remember that many of the variables used within this HEAT calculation are
liable to be estimates, and therefore liable to some degree of error.

In order to be sure of the validity of the figures outlined above, you are advised to rerun the model

e e e I I L T I e e L B e et N LR N | Fm e e e e |
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© HEAT

Health economic
assessment tool

4« HEAT for walking

Q1: Single or before /
after

Q2: Walking data type
Q4 Distance

Q7: Population
Walking Summary

Q8&: All current walking or
change

Q11: Mortality rate
Q122 Value of life

Q13: Time period for
averaging

Q14: Benefit—ost ratio
Q16: Discount rate

Result

HEAT » for walking » Rezult

HEAT estimate

Reduced mortality as a result of changes in cycling behaviour

The walking data vou have entered corresponds to an average of 3 km per person per day.

This level of walking provides an estimated protective benefit of: 26.54 % {compared to persons not walking
regularly)

From the data you have entered. the number of individuals who benefit from this level of walking is: 60,000

QOut of this many individuals, the number who would be expected to die if they were not walking regularly would be:
436.27

The number of deaths per year that are prevented by this level of walking is: 115.79

Financial savings as a result of walking
Currency: EUR

The value of statistical life in your population is: 1,000,000 EUR
The annual benefit of this level of walking, per year, is: 115,789,000 EUR
The total benefits accumulated over 10 years are: 1,157,888,000 EUR
When future benefits are discounted by 5 % per year;

The current value of the average annual benefit, averaged across 10 years is: 89,409,000 EUR
The current value of the total benefits accumulated over 10 years is: 694,090,000 EUR

It is important to remember that many of the variables used within this HEAT calculation are
liable to be estimates, and therefore liable to some degree of error.

In nrdler tn he <nire nf the validity nf the finures noflined akove vonl are advised to rerin the mncel
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HEAT for cycling: selected
applications
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Austrian Masterplan Cycling 2006
National strategy to promote cycling

S » Goal: doubling of the Austrian cycling
= modal share from 5% to 10% by 2015

» Large potential

» Positive effects for the environment

Masterplan Radfahren

Stratagis zur Fardsrung des Radverkeshrs in Ostarmich

» Positive effects for the economy

» Mid-term evaluation:

= First success: increase of cycling modal
share from 5% to 7% (2010)

= New measure “Cycling as health
promotion” as a result of applying HEAT
for Cycling
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Applying HEAT for Cycling
Austria

»2008 HEAT for Cycling used to calculate
the economic benefits of 10% cycling
modal share in 2015

Gesundheitseffekte durch Radfahren

Kalkulator zur volkswirtschaftlichen Evaluierung

»Input data:
= 2.5 Mio. daily cycling trips in Austria
= 2 kilometres mean trip length

»Set of Austrian parameter:
= Value of Life: EUR 1,876,121 (UNITE)
= Discount rate: 3.25% (gov bonds)

= 7 year build-up of uptake and benefit (2008-
2015)
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Applying HEAT for Cycling
Austrian results

» 811 Mio. Euro mean annual
enefit

Kalkulator zur volkswirtschaftlichen Evaluierung der @ klima:
Gesundheitseffekte durch Radfahren -t

Iehensministerium
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Department for Cycling Demonstration Towns
Transport Development of Benefit-Cost Ratios

February 2010

Table 2. Benefits and Costs of Cycling Demonstration Towns

Impact Estimate of benefits and costs over 10 year period
(Em, 2007 prices and values)

Reduced mortality Benefit of £45 million

Decongestion Benefit of £7 million

Reduced absenteeism | Benefit of £1-3 million

Amenity Benefit of £9 million

Accidents Disbenefit of E0-£15 million

Costs £18 million

Benefit-Cost Ratio 26-—-35
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HEAT in Russian

» Complete HEAT website

to be available in English PKOOACTEO O @)

and Russian by end VA A SIOPOBEE
MEPEABWMEHIAA TELLIKOM W

2 O 1 1 HA BENOCUMEAE: OBOBLIEHME

» HEAT for cycling is now
avallable also in Russian
thanks to the German
Federal Ministry for the
Environment, Nature
Conservation and
Nuclear Safety
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Conclusions

» ldentifies a major public health issue and uses effective lever
to promote it

» Works outside traditional health care paradigm to achieve
health gain

Uses language of the target sector, not health

>

» Highly influential

» Cheap and sustainable
>

Effective demonstration of using evidence to drive practice
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“I thought of that while riding my bicycle.”

Albert Einstein
on the theory of relativity
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Costs: Economic valuation of
transport-related health effects

» Selection of health effects in adults
and children

THE|PEPFzzsome e () (1)

» Relationships between exposure
and health effect

» Estimated fraction of exposure
coming from transport

» Assign costs to health effects
» Practical guidance for quantification

of health effects of air pollution,
Injuries, noise and physical inactivity
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Look for “win-win-win”
opportunities

» Environmental, health
and economic benefits

» Opportunities that
address each sector’s
goals

» For example: safe
walking and cycling in
urban areas
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Example data from
Switzerland

Passenger transport Freight transport Total
Car| Public Trolley  Tram| Private| Motor- Moped or Total| Delivery Heavy Articulated  Total
bus coach bike  scooter van goods lorry
vehicle

Costs in millions of US dollars
Road crashes 3675 532 119 923 438 5208 251 113 54 419 5627
Air pollution 461 33 3 NA 8 19 523 126 176 91 393 916
Noise 365 18 0 1 9 165 1 559 72 114 57 243 802
Total 4470 1082 135 15475 6290 449 404 202 1054 I 7345 \
Costs in US dollars per vehicle-km Average Average
Road crashes 0.071 0.177a 1.12| 0.449 2.99 0.095 0.076  0.079 0.077 7.7 0.094
Air pollution 0.009| 0.143  0.096 N.A.| 0.073 0.009°b 0.010 0.038 0.124 0.129 7.2 0.015
Noise 0.007| 0.08  0.007 0.022| 0.08 0.080 0.007| 0.010f 0.022 0.080 0.08.0 4.5 0.013
Total 0.087 0.361 1.273 0.701°b 0.115 0.14 0.283 0286 189 0.122
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Find more information at:

» Quantification of health benefits of cyling and walking:
www.euro.who.int/transport/policy/20070503 1

» Transport, Health and Environment Pan European
Programme (THE PEP): www.thepep.org

» HEPA Europe (European network for promotion of health-
enhancing physical activity): www.euro.who.int/nepa

Thank you!
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HEAT

Contributors

Lars Bo Andersen, Fiona Bull, Nick Cauvill, Paul Fischer, Francesco Mitis, PierPaolo Mudu, Pekka
Oja, Larissa Roux, Irene van Kemp, Erna van Balen, Rob Jongeneel, Hannah vd Bogaard

Advisory group

Anna Alberini, Peter Bickel, Charlotte Braun-Fahrlander, Olivier Chanel, Elisabetta Chellini, Géran
Friberg, Max Herry, Nino Kunzli, Charles Lloyd, Snejana Markovic-Chenais, Hans Nijland, Annette
Priss-Ustln, Andrea Ricci, Christian Schweizer, Marc Suhrcke, Pascale Scapecchi, Christoph
Schreyer / Markus Maibach, Juliet Solomon

Reviewers

Tord Kjellstrom, Health and Environment International Trust, New Zealand
Michal Krzyzanowski, WHO Regional Office for Europe

Nathalie Simon, US.EPA National Centre for Environmental Economics

In collaboration with:
HEPA Europe
European network for the
promotion of health-
enhancing physical activity
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HEAT for cycling
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Input data: health Input data: road traffic,
environment and costs

: ‘Characteristics of road traffic
(traffic volume, speed, density
d infrastructure quality)
 type of vehicle and mode
of transport

* Emissions of each type of
vehicle and mode of transport
Dis persion models and
meteorological data

X

Step 2 [ Population density :
- and exposure levels ¥

: [ Exposure—response

: | functions identified

:  through meta-analysis

Step 3 :| Or epidemiological

:  studies
Data on prevalence,
incidence, background
rates and
demographics

h effects
re—response functions
e number of cases

o
i

tion of health effects
d in economic terms

Economic cost figures, such as
health costs per case or cost
Dlse'?se !aurden of life-years
considering the _

. severity and duration
: of effects

W

health effects multiplied
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Underlying study: Copenhagen
cohorts
» 6,954 reqgular cycle commuters
» total study population of 30,640
» followed up for an average of 14.5 years
» mean journey time of 3 hours per week
» relative risk of death 0.72 (95%CI 0.57-0.91)

» adjusted for age, sex, educational status, leisure time
physical activity, body mass index, blood lipid levels,
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Why has the health sector an interest In
transport and urban development?

Transport and the urban environment play a role in
several of the leading risk factors for health

Risk factors related to transport/urban policies

High blood pressure Physical activity/diet
High Body Mass Index Physical activity/nutrition

Respiratory diseases Urban air pollution

Cardiovascular diseases jUrban air pollution, physical activity, diet

Cancer (some) Diet, physical activity

Injuries Road traffic
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Collaborative project: econ
valuation

Main partners:
=  WHO Regional Office for Europe
= Ecoplan (Switzerland) — economic aspects
= RIVM (Netherlands) and contributors — epidemiological aspects

Contributors
Lars Bo Andersen, Norway; Fiona Bull, United Kingdom; Nick Cavill, United Kingdom; Luis
Cifuentes, Chile; Paul Fischer, Rob Jongeneel, Erna van Balen, Hannah van den Bogaard, the
Netherlands; Christoph Lieb,Switzerland; Francesco Mitis, Pierpaolo Mudu, WHO Regional
Office for Europe; Pekka Oja, Sweden, Larissa Roux, Canada

» Advisory group of 18 experts from 10 countries and WHO
» 3 external reviewers

» Synergy with key related initiatives:
= OECD/EC VERHI project

=  THE PEP/HEPA Europe project on quantification of health benefits of cycling
and walking

msomoma+n EUFQpE



Health effects represent the largest part
of the external costs of transport

Passenger transport
euro/1 000 passenger-km » The external costs of
100 - transport are estimated
Upstream process at ca 8 % of GDP in
N Health- [ urban effects the EU(*)
75 - related costs [HUE, LA
B climate change
. ai pollution » Savings from improved
50 =8 health could be re-
invested in other
e societal priorities;
- ) P
i
0 T _ T I ]
car bus rail aviation

(*) Source: EEA indicators,
http://themes.eea.europa.eu/Sectors_and_activities/transport/indicators/cost/TERM25,2002/index_html
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Why should the transport and urban
development sectors have an interest in health?

Which Goals?

Whose Interest?

Reduce emissions of:
—air pollutants;
—greenhouse gases;
-noise

Environment
Health
Transport
Urban Development

Reduce congestion Transport
Reduce road traffic injuries Transport
Health
Reduce investments in infrastructure to cater for more cars Transport
Improve accessibility and quality of urban life Transport
Urban development
Health
Complement technological improvements to vehicles and fuels Transport
Increase physical activity Health
Facilitate access to healthy diets Health

Promote tourism

Tourism and leisure industry, urban
development

Creation of new jobs

msomomarn EUFOPE

Economy, welfare, labour, urban




Selected applications

» Czech Republic used HEAT for cycling used to calculate potential benefits from cycling in
the city of Pilsen

= USD 1.2million if 2% of population took up regular cycling

» Swedish Government adopted HEAT for cycling as part of official toolbox for the
economic assessment of cycling infrastructure

» UK/England DfT: adopted HEAT for cycling as part of official toolbox for the economic
assessment of cycling infrastructure

» UK/Scotland: HEAT used to estimate benefit from reaching cycling targets
= USD 1.5-3 billion per year if modal share goal of 13% reached

= Recommended that Scottish Transport Appraisal Guidance should include health
benefits from cycling and walking

» New Zealand: University of Auckland used HEAT to value adding cycling and pedestrian
facilities to the Auckland Harbour Bridge

= 900.000USD per 1000 regular bike commuters
» United States: adaptation of tool for the US underway (by CDC)

» Austria: used HEAT for cycling to calculate current savings from cycling in Austria

d/Z% World Health
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Unlocking the value of cycling and walking

Sonja Kahlmeier | Nick Cavill | Francesca Racioppi
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The Economics of

Climate Change

The Stern Review

fa iy

NICHOLAS STERN

CAMBRIDGE




HEAT approach

» Effective public health:
= action outside as well as within the health sector
= |dentify levers
= working upstream
= efficient use of public resources

» Recognises importance of economic analysis in
transport: benefit-cost ratio is king

» Evidence-based

» Conservative
R Warld Heslth

Jrgantszizi
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Collaborative project

Core group

Sonja Kahlmeier, Nick Cavill, Hywell Dinsdale, Harry Rultter,
Thomas Gotschi, Charlie Foster, Paul Kelly, Dushy Clarke,
Pekka Oja, Richard Fordham, Dave Stone, Francesca Racioppi

Contributors

Lars Bo Andersen, Andy Cope, Mark Fenton, Mark Hamer, Max Herry,
I-Min Lee, Brian Martin, Markus Maybach / Christoph Schreyer, Marie
Murphy, Gabe Rousseau, Candace Rutt / Tom Schmid, Elin Sandberg/
Mulugeta Yilma, Daniel Sauter, Peter Schantz, Peter Schnohr,
Christian Schweizer, Heini Sommer, Jan Sgrensen, Gregor Starc,
Wanda Wendel Vos, Paul Wilkinson




Development of HEAT

» Use economic levers to influence
transport appraisal

» Find best format for transport planners

» International advisory group including
transport; health; economics; practice

» Review the evidence
» Generate a tool based on the evidence
» Test with range of experts and refine

({4 2 , :‘J " [
Q8.¥ Organization
msomomarn EUFOPE




Key steps

1. Literature reviews (economics; health)

7} World Health
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Contents lists available at ScienceDirect

Transport Policy

ELSEVIER journal homepage: www.elsevier.com/locate/tranpol

Economic analyses of transport infrastructure and policies including health
effects related to cycling and walking: A systematic review ™

Nick Cavill ™*, Sonja Kahlmeier? Harry Rutter®, Francesca Racioppi®, Pekka Qja®

4 WHO Regional Office for Europe
b Cavill Associates, Mercury Offices, 185A Moss Lane, Brambhall, Stockport, Cheshire SK7 1BA, UK

ARTICLE INFO ABSTRACT

Available online 24 January 2009 We reviewed published and unpublished studies that presented the findings of an economic valuation
Keywords: of an aspect of transport infrastructure or policy, and included data on walking and/or cyding and
Economic health effects in the valuation. We included 16 papers, of which three were classified as ‘high; six as
Health ‘moderate’ and seven as ‘low" quality. There is a wide variation in the approaches taken for including the
Walk health effects of physical activity in economic analyses of transport projects. This is not helped by a lack
Cycle of transparency of methods in many studies. A more standardised approach is called for, including a

clearer description of the applied methods and assumptions taken,
@ 2008 Elsevier Ltd. All rights reserved.

;\'f World Health
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Key steps

1. Literature reviews (economics; health)

2. Issues and draft tool

({4 o :‘J " u
Q8¥ Organization
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ISsues

» Which health benefits: mortality, morbidity
or both?

» Physical activity and health relationship:
linear or non-linear? Threshold?

» Unique effects of cycling /walking vs. other
forms or physical activity?
Activity substitution?




Key steps

Literature reviews (economics; health)
Issues and draft tool
Consensus event — cycling

Develop HEAT cycling (Excel)

a > w b F

Literature reviews

@ Wrad ey
Oryatinzation
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Risk reduction for all-cause mortality
for regular cycle commuters

RR: all-cause mortality

1.2 » Data from 3 population
studies in Copenhagen
1- combined
0.8 1 > 6,171 men and 783 women
06 Including 2,291 deaths
| RR 0.72 (95% CI: 0.57-0.91)
0.4 -
» Adjusted for age, sex, educ.
0.2 - level, blood pressure, weight,
leisure time physical activity,
0 , cholesterol and smoking
No ves > Results consistent with other

cycling studies and literature

74} World Health
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f
i
/ Mumber of trips per day
/ X Data entered by user
! Distance per trip for study area
J
I:n'
I i BB  l A  E i i il F i i, =
P

;" Days cycled per year
/ X Local parameters
/ Average speed {changeable default values)

-

!
!

/ Distance cycled per year

/ instudy area

.i_\-\-\-\-"\-\.\_

Relative risk of death among cyclists =

Distance cycled in study area
1- # (1-RR¥)
Distance cycled in Copenhagen

- .

N

Estimate of economic savings basad on )
|

| reduced mortality among cyclists in

x\‘ World Health \m study area
& Organization
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Applications

Project website visited over 6000 times,
products downloaded over 600 times

ousrraal e Phtysical Acthly arcd Hosith, 3010, T{Ruppl 1), £130.8135
© 2080 Human Kinutics. .

“Health| in All Policies” in Practice: Guidance and Tools
to Quantifying the Health Effects of Cycling and Walking

Sonja Kahlmeier, Fi Raci i, Mick Cavill, Harry Rutter, and Pekka Oja

Backgronmd: There is growing interest in “Health in All Policies” approsches, aiming at promoting health
through policies which are under the control of sonbealth sectors. While economic appraisal 1 an establiced
practice in transport planning, health effects are rarely taken into account. An intemational project was carried
out to develop guidance and tools for practitioners for quantifying the health effects of cycling and walking,
supporting their full appraisal. Developurent provess: A systematic review of existing approaches was carried
out. Then, the products were developed with an international expen panel through an extensive consensus
finding process. Fraduets and i guidance was ped which addresses the
main i in the of health effects from cycling and walking.
A “Health Feonomic Assessment Tool (HEAT) for eycling”™ was developed which is being ved in several
countries. Conclusione: There i a need for 1 more consistent approach to the quantification of health henefits
from cycling and walking. This project is providing guidance and an illustrative tool for cycling for practical
application. Results show that substantial savings can be expected, Such tools illustrate the importance of

dering health sport policy and ! putting “Health in All Policies™ imo practice.

Keywards: economic assessment, trmnsport, physical activity, Furope



HEAT walking

Systematic review

» PubMed search for keywords ‘Walking’ and
‘Relative risk’ in studies that
= specified walking as an independent behavior
= reported a relative risk for mortality or morbidity

» Meta-analysis of 9 studies
(controlled for leisure time physical activity)

{72 World Health

S £ Neoanizetiall

\ - — .-
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HEAT walking

Economic studies

» Updated systematic review of economic
studies

» 8 studies included; 5 good quality

» Few methodological advances

/2% World Health

SO AN ALK
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What's new?

» Step-by-step online tool

» Assessment of walking data with a brand-new
HEAT walking

» More data entry options:
= (before: cycling trips only)
= New:

— Trips
— Distance
— Duration

{2} World Health

& Organization
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Contact | Copyright | Help | Login

© HEAT

Hezlth economic
assessment tool

Introduction
HEAT for cycling
HEAT for walking
Current Assessment
Previous Assessments

Acknowledgements

© World Health Organization,
Regional Office for Europe, 2011

HEAT » Introduction

Welcome to the WHO/Europe Health
Economic Assessment Tools (HEAT) for
walking and for cycling.

This tool is designed to help you conduct an economic
assessment of the health benefits of walking or cycling by
estimating the value of reduced mortality that results from
specified amounts of walking or cycling.

The tool can be used in a number of different situations, for
example:

1. When planning a new piece of cycling or walking
infrastructure.

HEAT attaches a value to the estimated level of cycling or walking
when the new infrastructure is in place. This can be compared to the
costs of implementing different interventions to produce a benefit:cost
ratio (and help to make the case for investment), or as an input into a
more comprehensive economic appraisal exercise.

2. To value the reduced mortality from current levels of cycling
or walking, such as to a specific workplace, across a city or in a
country. It can also be used to illustrate economic consequences
from a potential future change in levels of cycling or walking.

3. To provide input into more comprehensive economic
appraisal exercises, or prospective health impact assessments.
For example, to estimate the mortality benefits from achieving targets
to increase cycling or walking.

Mare infarmation is available at http:/fwww.euro.who.intt HEAT

Next step
« Start using HEAT for walking
« Start using HEAT for cycling

More information

What data do | need?

To produce an
assessment, you need
to provide data on the
number of people
walking or cycling, and
the amount of walking
they are doing (or are
projected to do).




Conclusions

» ldentifies a major public health issue and
uses effective lever to promote It

» Works outside traditional health care
paradigm to achieve health gain

» Uses language of the target sector, not
health

» Highly influential

» Qneap d
Organization
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Benefits outweigh the risks

EPIDEMIOLOGY

De Hartog et al, 2011

Epidemiology:
January 2011 - Volume 22 - Issue 1 - pp S76-577

doi: 10.1097/01.ede.0000391897.18320.1d
Abstracts: ISEE 22nd Annual Conference, Seoul, Korea, 28 August-1 September 2010: Travel-time Air
Pollution Exposure, Energy Expenditure, and Health Outcomes: Use of New Technologies and Results

Conclusion:

The health benefits of cycling are 11 times larger than the risks
relative to car driving for the individual subjects shifting mode of
transport. Societal benefits are even larger due to a modest reduction
in air pollution emissions and traffic accidents.

msomomarn EUFOPE
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Francesca Racioppi?

Sonja Kahlmeier?
Carlos Dora, Tim Armstrong, Vanessa Candeias?

1WHO Regional Office for Europe, European Centre for Environment and Health
2 Institute of Social and Preventive Medicine, University of Zurich, Switzerland

3 World Health Organization Headquarters, Department of Chronic Diseases and Health
Promotion
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In this presentation:

we know?

» WHO Global Recommendations on
Physical activity for Health

» Why cycling and walking?

» Health dividends from Green Growth
A1 C l‘

{2} World Health
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health:

what do we know?

Health

U Organization




Physical inactivity is a leading risk factor for health in
Europe, associated to nearly 1 million deaths/year

Suboptimal breastfeeding
lllicit drug use

Low fruit/vegetables

High blood glucose
Physical inactivity

High cholesterol
Overweight/obesity

High blood pressure
Alcohol use

Tobacco use

Source: Global Health Risks.. Geneva, World Health Organization, 2009

Disability adjustéd life years
lost due to risk factors in
EURO, 2004

10000 15000 20000

thousands

(http://mvww.who.int/healthinfo/global_burden_disease/global_health_risks/en/index.html/).

74} World Health

QEEF Organization
msonomceron EUTOPE




Inactivity status Iin the
European Region

» WHO estimates that in adults :

= 63% are not reaching the minimum
recommended level of physical activity

=  20% of those are rated as “inactive”
= 38% are sufficiently/highly active 3

o
o'
) L !‘J\ |
A+ +hh Ay ) d &
'\.J ) s .
y

> 40% Of EU CltlzenS Say thut uicy
play sport at least once a week

=
¢
» Citizens of Mediterranean and
central European countries tend
to exerCISe IeSS Global Health Risk Report, World Health Organization, 2009
Eurobarometer 72.3. Special Eurobarometer 334: Sport and PA
> 22% O.I: 1 1_year Old g | rls and Health Behaviour in School Aged Children 2005/06 Survey

@ Worid Feati
O { Ol i Y
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Physical inactivity estimated to cause:

21-25% of breast and colon cancer burden
27% of diabetes burden
30% of ischaemic heart disease burden

Magnitude of benefits from reaching

minimum recommendations for physical
activity
» Risk reductions for:
= 20-30% for CHD and CVD morbidity and
mortality
= Cancer risks:
e 30% for colon cancer
* 20% - 40% for breast cancer
e 20% for lung cancer
*  30% for endometrial cancer
* 20% for ovarian cancer
= 30% for developing functional limitations
Physical Activity Guidelines Advisory Committee. Physical

Activity Guidelines Advisory Committee Report, 2008. * 30% for premature all-cause mortality
Washington, DC: U.S. Department of Health and Human
Services, 2008.
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WHO Global

ON PHYSICAL

=AM
ons on o
physical
activity for
health

RESIORAL OFFICE FOR Ellrope



eas U minutes of Moderate
iIntensity PA spread throughout the
week

OR

at least 75 minutes of Vigorous
PA spread throughout the week

OR

an equivalent combination of
those two

e Bouts of at least 10 minutes.

{2} World Health
Q®¥ Organization
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Cycling and walking: a great way to
meet the recommendations for

........_._._......_..._I:, 7 = Y —
» Do not require ma %al'th'ler_m

time slot available for
that

“I have no time for physical
activity”

» Equitable and accessible
options

» Feasible

= 10% of trips made in car in
Europe cover distances of
less than 1 km

= more than 30% less than 3
tm and 50% of less than 5
m

Photo courtesy of BASPO
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“package” and are reflected on overall reduction in
total mortality - 1/2

Cycling and effects on total mortality

FINDINGS Reduction in
risk for all cause
mortality

Andersen et al Danish adults reporting cycling to

(2000) and from work: RR =0.72 (95 % 28 %
Copenhagen Hearth  CI: 0.6, 0.9) for all cause mortality

Study

Matthews et al Chinese women reporting regular

(2007) cycling for transportation: 21-34%
Shangay Women’s  RR=0.79 (0.61-1.01) (0.1-

Health Study 3:4METs) and 0.66 (0.40-1.07)

(>3.5METs) for all-cause mortal.

{2} World Health
QS®¥ Organization
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and are reflected on overall reduction in total mortality -
212

Meta-analysis results show nearly 30 % reduced all-cause mortality for regular walkers

[
Harzard ratio (95% Cl)
Authors (year) Exposure Sample size  Hazard ratio (95% CI) 0.0 1.0 1.6

e I I I [ [ I
1  Wannamethee arq{_{1998}" Walking > 1 hour/day 4311 0.62 { 037t01.06 ) &
2 Hakim etal {(1998) * Walking > 3,2 km/day 707 0.55 { 03710083 ) ——
3 Bijnenetal (1998)" Walking = 1 hour/week 802 0.71 { 058t00.88 ) —
4 Davey Smithetal (2000)"°  Brisk walking 6702 0.55 { 04810063 ) ——
5 Fujitaetal (2004)% Walking = 1 hour/day 20 004 0.92 ( 0.80t01,06 ) ——
6a Schnohretal [2007’}2li Walking > 2 hours/day 3204 0.89 { 069t01.14 ) —_—
6b Schnohr etal (2007)™ Brisk walking 3204 043  { 03210059 ) S S

Subtotal 38 934 0.66 { 05310083 ) +
Female N
1 Greggetal (2003)" Walking > 898 kcal/week 9518 0.71 ( 06210082 ) ——
2 Fujita et al {2004]2‘1 i Walking > 1 hour/day 21159 0.72 { 059t00.89 ) e,
3a Schnohr et al 1200712h Walking = 2 hours/day 4104 0.81 { 059t01,10 ) —
3b Schnohr et al (2007)%° Brisk walking 4104 0.48 { 03510066 ) g
4  Matthew etal (2007)°  Walking > 10 MET-hours/day 67 143 0.86 { 07110105 ) gL

Subtotal 106 028 0,72 { 06210084 ) +
Male and female
1 LaCroix etal (1996)"° Walking > 4 hours/week 1645 0,73 { 048t01.10 ) “
2 Stessman et al (2000)" Walking = 4 hours/week 456 0.14 ( 00410050 ) —o—

Total 147 063 0,68 { 05910078 ) +
Test for heterogeneity %*(13)= 31.35, p < 0.001
Test for overall effect x?['ll—- 57.86, p < 0,001 [ [ | | | |
0.0 1.0 1.6

The association between walking and all-cause mortality in men and women. The referent group refers to the lowest walking (volume/

intensity) group and hazard ratios of less than 1.0 suggest benefits of walking. MET, metabolic equivalent.

\ NS

Ty —— Europe Source: Hamer and Chida, 2008
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that helps different sectors

Interest

Reduce emissions of:

—air pollutants; Environment

—greenhouse gases; Health

—noise
Reduce congestion Transport
Reduce road traffic injuries Transport, Health
Reduce investments in infrastructure for more cars Transport
Improve accessibility and quality of urban life Transport, Health
Complement improvements to vehicles and fuels Transport
Increase physical activity Health
Promote tourism Tourism and leisure

: i mctustry
Creation of new jobs Economy, welfare, labour

d/Z% World Health
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Health dividends from
Green Growth Strategies
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Active transport as part of policies to
reduce greenhouse gases emissions

—provides mportant-healthbenefits——

Scenarios for urban transport in London

* Health effects attributable to physical activity, air pollution, injuries per million
population in 1 year, compared to “business as usual”’. Negative numbers indicate a

reduction in the disease burden.

Low emissions

vehicles
Health effects*
Premature
mortality -17
Years of Life Lost (YLL) -160
Years of Life lived w ith
Disability (YLD) 0]
Disability Adjusted Life Years
(DALYS) -160

Increase in active

mobility

-530

-5188
-2144

-7332

Combining low
emissions vehicles and
active mobility

-541

-5295
-2144

-7439

Source: Woodcock et al — Public health benefits of strategies to reduce greenhouse-gas emissions -
:urban land transport — 2009 Lancet published online November 25, 2009
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Evidence: physical activity and health linked to urban

modal split

Factor Studies finding improved outcomes Studies finding worse

outcomes Review of
Use of different travel modes
More active transport  Increased physical activity®> > " Increased stress and
(walking, cycling) psychological distress*® StUd €S ON

35.109.118,148,188,199-205 | hcreased road traffic

iy urban travel

Reduced BMI or obesity

Reduced air pollution-related effects®?

Isrtrmapztrjc;\l/gglg uality of life or reported health mOde,

Reductions in specific health problems*#2% :

Lower mortg\éigyz{obigher life p hys I Cal

expectancy™"" - =
More use of public Increased walking, cycling or active Increased air pollution- aCtIVIty and
transport transport®®® related effects'®®

Increased physical activity*®>2°**° Increased risk of he alth —

tuberculosis®*

Reduced BMI or obesity**?29%21? ;

Reduced air pollution-related effects’*?*? WHO/Health in
o e o el A A Green Economy
volumes 217 (forthcoming)

160,181,191,218

Increased physical activity
Reduced BMI or obesity’>109:148:164218-221
Improved reported health status*®®

Reductions in specific health problems®*

d/Z% World Health

Q®¥ Organization
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...and to mode of infrastructure investment

Infrastructure for different travel modes (including presence and proximity of infrastructure)

More infrastructure
facilitating walking
(including general
assessments of
“walkability” of
neighbourhoods as
well as presence of
specific features, e.g.
pavements)

Increased walking, cycling or active Less active transport "
94,133,138,144,146,147,154,175,223-229
transport

Increased physical
activity104‘1 4,155,160,176,184,223,228,230-239

Reduced BMI or
Obesitylll,118,119,165,224,234,238_240

Reduced air pollution-related effects
Improved reported health status®**

Reductions in specific health problems
Lower mortality / higher life expectancy”’

234

222,224

More infrastructure
facilitating cycling

Increased walking, cycling or active
transport94,136—l39, 41,144,171,175,241-243

Increased physical

activity27’104’1 ,159,161,184,244
More infrastructure Increased walkiniq, cycling or active Less walking, cycling or
facilitating public transport**133:140:146 active transport

transport use

89,94,150,152,179,245

Increased physical activity°>4:1°7159182

Reduced BMI or obesity*****’

Reduced air pollution-related effects?*®

Less infrastructure
facilitating car travel
(including parking,
motorways)

Increased walking, cycling or active
transport**>?
Reduced BMI or obesity”®

Review of
studies on
Infrastructure
Investment,
physical
activity and
health —

WHO/Health in Green
Economy
(forthcoming)

g7 World Health
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Health Dividends from Green

Co-benefits to health of climate change mitigation

TRANSPORT SECTOR

Much greater health gains from

shifting to rapid transit/public
transport walking and cycling

than from improving fuel and
vehicle efficiency

Consider all costs and benefits
of Green Growth strategies!

World Health

& Organization
msomomarn EUFOPE

Key messages

Health gains/risks
= A shift to active transport (walking and cycling) and rapid transitpublic
transport wse can yield much greater immediate

health “"co-banefits" compared with improving fual and vehicle efficiency,
yet the latter has been the mitigation strategy most emphasized by the
Irtergovernmental Panel on Climate Changa (IPCC).?

= Potentlal health gains of a shift from private motorized transport to walking,
cyeling and rapld transit/public transpont include reduced respiratory and
cardiovascular disease from air pollution and less exposure to traffic injury
risks and noise stress. In addition, large benefits are expected from increased
physical activity leading to the prevention of obesity, diabetes, heart disaasa
and cancer, as well as grester health equity achieved by better access to
goods and services among groups without private motor vehicles 24

= Shifting from gasoline- to lilml-mmml ll[llll to lower CO, emissions
could Incre: ofhy (PM,, PM, )
per unit of travel® IPCC's review of diesal technology's potential does nd
consider potential health impacts; yet large shifts to diesel fuels in European
cities in the last decade are considarad to be a causa of stable (not lower)
PM,, lavels in Eurcpean cities in the last dacade and no decline in the
health impacts of air pollution - despite the introduction of cleanar diesal
technolbgies #

= Transport-related health risk ntly aff Wians of paople. For axample,
urban air pollution {much of it transport-generated) and traffic injuries
together kill about 2.5 million people every year, mostly in low- and middie-
income countries. Active fransport can help pravent the 3.2 million deaths
annually attributable to physical inactivity. 72

About Health in the Green Economy

The climate footprint of transport

Global transport emissions comprised
an estimated 23% of direct CO,
emissions in 2008, with land transpart
accounting for the largest sham
(16%). Under "business as usual”
SCENaris, emissions are projected to
rize rapidly in absolute terms.t

“Win-win" healt

= Health co-bemefits (and potentlal
risks}] of transport mitigation
strategles have not recelved
systematie amalysls, as reflectsd
in IPCC's Fourth  Assessment
Report on mitigation options for the
transport sector.?

= Improved actlve transport, rapid
transitpublic transpert and land
wse strateglies can be cost-affective
In many settings, Including rapidly
developing citles. For instance,
relocating educational facilities in
proportion to residential locations
in Santiagn, Chile, was estimated
to potertially reduce transport
emisions by 12% at a cost of only
US% 2 per ton of carbon reduction
over 20 years."”

World Health
Organization




Coming ....NOW!!!!!

HEAT » Intreduction

@ HEAT Welcome to the WHO/Europe Health More information
Health econemic Economic Assessment Tools (HEAT) for

= = What data do | d?
assessment tool walk'ng and fOl' cycl'ng. a a o | nee

To produce an

Introduction assessment, you need

i This tool is designed to help you conduct an economic to provide data on the

HEAT for cycling assessment of the health benefits of walking or cycling by number of people
HEAT for walking estimating the value of reduced mortality that results from walking or cycling, and
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1. When planning a new piece of cycling or walking
infrastructure.

HEAT attaches a value to the estimated level of cycling or walking
when the new infrastructure is in place. This can be compared to the
costs of implementing different interventions to produce a benefit:cost
ratio (and help to make the case for investment), or as an input into a

How much is reduced
mortality from
regular walking and cycling
worth?
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