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SHAPES
Systematic analysis of Health risks and 
physical Activity associated with cycling 
PoliciES
DURATION OF THE PROJECT
Phase 1: 15/12/2006 – 31/01/2009  
Phase 2: 01/02/2009 – 31/01/2011

BUDGET
797.672 €
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Methodology

To achieve these goals a project in two phases is proposed:
In Phase 1 the network performs a statistical and geographical 
analysis of accident data to identify the causes of accidents with 
cyclists and the correlated spatial attributes. This knowledge will 
be used to choose urban and suburban commuter trajectories.  A 
set of relationships between exercise and improved health will be 
derived for different groups in the population and applied to the 
car drivers and cyclists in each of the case studies. Spatial attri-
butes such as slope will be included to build a model predicting 
the exposure to air pollution for each of the transport modes. 
Phase 1 is also devoted to the preparation of measurement cam-
paigns and the collection of new injury data using an on-line reg-
istration system.
Phase 2 is largely devoted to the measurement campaigns that 
will determine the links between activity level, exposure and 
physical health. Breathing rate, exercise and exposure to NOx, 
PM and CO will be measured simultaneously for both drivers and 
cyclists. Special attention is paid to spatial variations in behavior 
and links with infrastructure.
The models developed in Phase 1 will be calibrated and validat-
ed using the results from these measurements and complement-
ed with the new injury data. It will then be used to extrapolate the 
likely impacts of promoting commuter cycling through the provi-
sion of specifically targeted infrastructure in each region.
All health impacts from each risk category will be associated with 
a cost for medical care that can be worked out based on data 
provided by the national public health insurance. These costs are 
then used to develop a cost-benefit framework for decision sup-
port. 

INTERACTION BETWEEN THE DIFFERENT PARTNERS

SHAPES is not a continuation of any SPSDI or II project, but 
there is a clear logic in the succession of research topics covered 
and their relevance to policy makers at different levels. SHAPES 
builds further on the conclusions of quite a number of transport-
related projects under the SPSD I and SPSD II programs but is 
founded on expertise obtained by the VUB outside of the federal 
science policy program (e.g. the Flemish Commuter Cycling proj-
ect) and the European ETOUR project (Electric Two wheelers on 
Urban roads).

CONTEXT

Commuter cycling can enhance the long-term physical health in 
the general population. But it is not well understood whether cy-
clists are exposed to higher risks due to air pollution and acci-
dents. A non-marginal shift to cycling helps to realize a better 
general air quality, a better overall physical condition of the popu-
lation, and an increased general traffic safety. Quantifying these 
effects in costs will assist policy makers in their decisions. The 
SHAPES project will assess all health risks and benefits of com-
muter cycling in cities, compared to commuting by car. SHAPES 
is at the crossroads of transport and health research and uses 
advanced GIS techniques to integrate the results of basic studies 
and experiments in each expertise (air pollution, physical health 
and accidents) in order to support future transport and public 
health policies.

PROJECT DESCRIPTION

Objectives

The main objective is to analyze the risks and benefits of a mod-
al shift from passenger cars to cycling. In this way SHAPES will  
enable policy makers to make clear and science-based choices 
related to commuter cycling and transport modal shift in cities. 

Therefore SHAPES has defined a number of specific objec-
tives:
• To evaluate the exposure to air pollution for cyclists compared 

to car users
• To evaluate the physical condition of cyclists compared to car 

users
• To implement an on-line injury registration system for minor 

injuries in commuter cyclists
• To develop a spatial analysis for accident risks
• To integrate these risks into a common framework, to evaluate 

costs and benefits
• To develop a spatial analysis of trajectory choice and method-

ology for infrastructure development in the three Belgian re-
gions

• To propose policy options that contribute to safer and healthier 
cycling and to lower emissions and social security costs in the 
long term
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SHAPES
Coordinator

Luc Int Panis
Flemish Institute for Technological 
Research (VITO)
Integrated Environmental Studies (IMS)
Boeretang 200
B-2400 Mol
Tel: +32 (0)14 33.58.87
Fax: +32 (0)14 32.11.85
luc.intpanis@vito.be
http://www.vito.be

Promoters

Romain Meeusen
Vrije Universiteit Brussel (VUB)
Faculty of Physical Education and 
Physical Therapy / Dept. Human 
Physiology & Sports Medicine
Pleinlaan 2
B-1050 Etterbeek
Tel: +32 (0)2 629.27.32
Fax: +32 (0)2 629.28.76
romain.meeusen@vub.ac.be
http://www.vub.ac.be

Isabelle Thomas
Université Catholique de Louvain (UCL)
Département de Géographie et de 
Géologie / Centre d’Analyse Spatiale 
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3, Place Louis Pasteur 
B-1348 Louvain-la-Neuve
Tel: +32 (0)10 47.21.36
Fax: +32 (0)10 47.28.77
isabelle@geog.ucl.ac.be
http://www.ucl.ac.be

Follow-up Committee

For the complete and most up-to-date 
composition of the Follow-up Committee, 
please consult our Federal Research 
Actions Database (FEDRA) by visiting 
http://www.belspo.be/fedra 
http://www.belspo.be/ssd

CONTACT INFORMATION

VITO participated in the SPSDI project 
“External costs of transport” which 
translated the European ExternE meth-
odology to the Belgian context. This 
provided policy makers with  informa-
tion on the environmental differences 
between technologies and transport 
modes. This resulted in two SPSDII 
projects on new technologies (SUSA-
TRANS) and promising transport 
modes (MOPSEA) increasing the un-
derstanding of national and European 
policy instruments. Under SPSDII, 
“Mobilee” looked at local environmental 
impacts and contributed to the integra-
tion of mobility and environmental poli-
cy at the local level. 

UCL also participated in SPSDI and II 
for developing new tools in terms of 
spatial analysis of road accidents in 
Belgium as well as in understanding 
trip distribution and modal choices 
(Samba project).  Moreover, the UCL 
team conducts other researches fi-
nanced by FNRS on spatial economet-
rics and health problems.

SHAPES acknowledges that
• all major technological innovations 

have entered the mainstream car 
market.

• the remaining “relaxed” targets for 
CO2 prove very hard to comply with

• exposure to traffic related air pollu-
tion is most important on the road

• results cannot be extrapolated to 
other sites unless spatial factors are 
taken into account  

Building on that experience it was de-
cided to include an expert GIS team in 
this proposal (UCL) to ensure that re-
sults from SHAPES can be used 
throughout the country while taking into 

account the need to include local spa-
tial constraints. The Department of Ge-
ography of the UCL is well known for its 
expertise in GIS especially in the do-
main of modal split (SPSDII, SAMBA) 
and road accident analysis.
 
SHAPES is therefore an integration of 
three lines of research and focuses on 
a specific transport mode that has the 
potential to contribute to several envi-
ronmental targets while fulfilling a num-
ber of other policy targets as well.

EXPECTED RESULTS AND/OR 
PRODUCTS

SHAPES will build an integrated frame-
work to evaluate the costs and benefits 
of commuter cycling.  The outcome of 
the project will be a distinct set of policy 
options that can be used to promote a 
modal shift to cycling and substantially 
improve public health in a cost-efficient 
manner while taking in account the 
physical capabilities of different groups 
and spatial constraints in different re-
gions.

The results will be useful:

1.  for individuals considering to give 
up sedentary transport in favor of 
cycling by providing clear insights in 
the individual health benefits such 
as a decreased risk for cardiovascu-
lar disease, hypertension, obesity, a 
better overall physical condition and 
risks encountered.

2.  for policy makers promoting cycling 
to prevent chronic diseases in an 
aging population, to reduce air pol-
lution by cars and to reduce CO2 
emissions by highlighting non-mar-
ginal changes (e.g. infrastructure)

Systematic analysis of Health risks and physical Activity 
associated with cycling PoliciES

VITO (Integrated Environmental stud-
ies) is the coordinator and responsible 
for traffic emissions and air quality cal-
culations, exposure measurements 
and the integration of all the results 
into a suitable form for policy support.

VUB will study the health outcomes of 
sedentary lifestyles and expected im-
provements from commuter cycling for 

public health. VITO and VUB will col-
lectively devise a methodology to con-
vert these impacts to monetary val-
ues.

UCL is responsible for the analysis of 
traffic accident data and the study of 
the spatial variables that correlate with 
accident risks, air quality and cycling 
intensity.
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PARTNERS -  ACTIVIT IES


