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Today, some of the major global societal 
challenges revolve around issues of 
environmental degradation and climate change, 
in line with worsening health conditions 
sprouting from growing levels of sedentarism. 
Automobile domination, previously the leading 
trend since the end of the Second World War, is 
inseparable from these concerns, with increased 
traffic congestion and pollution, moving in 
parallel with reduced urban liveability. Streets 
became dominated by motorized vehicles, side-

lining the pedestrian while urban areas lost its human 
scale (Gössling et al., 2018). Within the urge to a move 
beyond car-dependent cities and societies, making 
cities more bicycle-friendly has become a priority in 
many regions worldwide that envision a post-carbon 
society, embracing the many benefits associated with 
this transport mode. The term bicycle-friendly city (or 
bike-friendly city) has become widespread, referring to 
a combination of efficient infrastructure, transportation 
policies and societal consensus in favour of this 
transport mode (Zayed, 2017). 

1.1 The bicycle as an alternative to 
car-centric planning



11

Figure 1: Car-centric planning (source: https://www.flickr.com/photos/agenciasenado/23427565625/in/photostream/)
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Nevertheless, while cycling has been experiencing 
increasing interest, when in comparison with other 
modes of transport the discrepancy in research and 
policy commitment is still noticeable  (Gössling 
and Cohen, 2014; Heinen et al., 2010). As such, 
analysis and planning methods have not kept pace 
with demand (Kuzmyak et al., 2014), meaning 
that the exploration of the potential of the bicycle 
often remains dormant. In addition, as the turn to 
cycling is a transition from the well-established car-
centric paradigm, any robust approach should rely 
on an understanding of the complex dynamics and 
factors at stake in the shift of behaviours, requiring 
interdisciplinary responses (Spotswood et al., 
2015). These include contributions from the fields 
of environmental sciences, urban planning, and 
transport studies, but also engineering, computer 
science, geography, sociology, or even psychology 
and medicine. This means embracing the complexity 
of planning for cycling and recognizing that the 
involved factors are not only numerous, but also 
highly location and time specific. 

To understand the challenges of planning for 
cycling, first it is necessary to understand that 
cities are not at the same level of cycling maturity. 
The most widespread typology of cities according 
to their level of cycling has been developed by 
the European consortium BYPAD (2008), creating 
three main categories according to the bicycle 
modal share in comparison with other modes of 
transport, that is, the share of commuting trips done 
by bicycle. “Starting cycling cities” are defined as 
those that have a cycling modal share below 10%; 
“Climber cycling cities” have a modal share between 
10-20%; and “Champion cycling cities” have modal 
shares above 20%. Later, this typology was further 
developed by the European research project Presto, 
which defines the same three “cycling development 
levels” based on two indicators: cycling conditions 
(how safe, easy, convenient and attractive cycling is) 
and cycling modal share (Dufour, 2010) (Figure 2). 

...cities are not at the same level of 
cycling maturity...“

”
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Figure 2: Typologies of cycling cities (adapted from Dufour, 2010) 

Starter Cycling Cities, while encompassing numerous 
realities, all have in common a lack of cycling 
tradition and technical know-how to overcome 
cycling resistance (Silva et al., 2018a). Other modes 
of transport (especially the car) are dominant both 
at the level of practices and discussions on urban 
mobility, leading to political, social, and technical 
scepticism over a scenario of transition. These 
cities commonly have shown timid efforts towards 
cycling, often limiting actions to less effective 
measures, such as building leisure-oriented cycling 
infrastructure (in parks or waterfronts) or providing 
symbolic bike-sharing systems (Silva et al., 2018a). 
That is the case of virtually all Portuguese cities, 
which stand out for the low rating of walking and 
cycling friendliness and for the lack of detailed 
data on active modes (EC Directorate-general for 
Mobility and Transport, 2017). 

Despite the residual cycling modal share and the 
lack of infrastructure and cycling culture, starter cities 
have an unexplored demand for bicycle commuting. 
To harvest its benefits, it is essential to create basic 
cycling conditions through infrastructure efforts that 
make cycling safe, possible, and respectable (Dufour, 
2010), followed by education and dissemination 
actions that contribute towards increasing awareness 
and cycling normalization. So far, research has mainly 
concentrated on ‘champion’ and ‘climber’ cities, 
meaning that the problems and solutions for ‘starters’ 
tend to be approached from the lens of champion 
cities. Extended research and tools considering the 
specificities of starter cities is yet to be developed. 
However, taking advantage of the vast expanse of 
benefits that are associated with the bicycle (Figure 
3) should not be limited to these more mature bicycle 
contexts. 
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Figure 3: Benefits of the bicycle

ECONOMIC
BENEFITS
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The positive externalities in what concerns the 
impact on the environment appear as one of 
the most studied benefits of cycling. The global 
transport sector is responsible for roughly 14% of the 
global CO2 emissions (IPCC, 2014) and 25% of all 
EU emissions (ECF, 2011a), and this is if considering 
solely the movement of people and goods. In urban 
areas the environmental burden of the transport 
system is, for the most part, associated with the use 
of private vehicles, i.e. automobiles. To meet the 
2050 EU targets for emissions, the transport sector 
will have to reduce its emissions by an estimated 
60%. The shift from motorized modes to the bicycle 
comes associated with less use of natural resources, 
reduced traffic congestion, pollution and noise levels, 
which can be particularly felt in central urban areas, 
where traffic pressure is usually higher (Garrard et al., 
2012; Krizek, 2007; Rabl and de Nazelle, 2012). And 
although any shift away from car trips, for instance 
to public transport, can provide similar benefits, 
those induced by the bicycle are significantly more 
noticeable, as it is seen as the ultimate ‘zero carbon’ 
solution for personal transport (Chapman, 2007). 
These claims only relate to the ‘trip making’ part of 

the equation, as the life cycle of the transport chain, 
manufacturing, maintenance, infrastructure, and 
disposal must also be considered. Still, estimations 
point to each km covered by a bicycle producing just 
7% of those emitted by cars (ECF, 2011b). 

Health benefits are also strongly related to these 
environmental impacts (Götschi et al., 2016). The 
increase in physical activity rates severely reduces 
the risks of cardiorespiratory diseases and the 
incidence of obesity, diabetes and hypertension, 
both synonyms of a sedentary lifestyle (de Hartog et 
al., 2010; Götschi et al., 2016; Oja et al., 2011). Long 
term benefits can also be found on an improved 
cognitive function, reduced risk of depression 
(Garrard et al., 2012; Gatersleben and Haddad, 
2010), and increased social engagement (Götschi 
et al., 2016). However, it is important to stress that 
most of these benefits are minimized if cycling for 
transport substitutes other forms of regular physical 
activity (Handy, S., Wee, B. v. & Kroesen, 2014). All 
these are directly related to economic benefits, as 
health expenditures are significantly lower (Fishman 
et al., 2011; Mulley et al., 2013).  

To meet the 2050 EU targets for emissions, 
the transport sector will have to reduce its 

emissions by an estimated 60%.

“
”



17

In less dense locations, the bicycle does still have 
an important role, expanding access to jobs 

and other travel opportunities by feeding public 
transport infrastructure where coverage is low.
“

”

And while by using a bicycle means being closer to 
car traffic, which means that crash risks and increased 
exposure to air pollution are inherent negative 
externalities, the wider benefits outweigh these risks 
(de Hartog et al., 2010; Heinen et al., 2010; Rabl 
and de Nazelle, 2012; Rojas-Rueda et al., 2013). It 
is defended that the optimal approach to maximize 
health rewards induced by increased cycling is to 
increase both its safety and convenience (Götschi 

et al., 2016). Safety can be achieved through the 
creation of segregated infrastructure and other 
road arrangements aiming at minimizing the speed 
differential between the bicycle and motorized 
vehicles (Broach et al., 2012; Heinen et al., 2010; 
Segadilha and Sanches, 2014). Convenience, 
on the other hand, lies on connecting the major 
trip generator nodes, while avoiding segregated 
stretches of dedicated bicycle infrastructure 

17
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(Heinen et al., 2010; Hull and O’Holleran, 2014). 
These factors are key in the decision of switching 
the preferred transport mode to the bicycle. In 
less dense locations, the bicycle does still have an 
important role, expanding access to jobs and other 
travel opportunities by feeding public transport 
infrastructure where coverage is low (Handy, S., Wee, 
B. v. & Kroesen, 2014; Heinen et al., 2010). 

Direct economic benefits, that can be directly 
quantified, are another key important factor (Ferreira 
et al., 2014; Fishman et al., 2011; Gössling et al., 
2019a). Cyclists save money over transit or driving, 
particularly on fuel, tolls, and parking, meaning 
that they can spend more elsewhere, increasing 
their levels of satisfaction. Conversely, authorities 
save money on infrastructure costs, particularly due 
to less wear-and-tear on road and thus can invest 
it in other ways that can benefit the community 
(Gössling et al., 2019a; Handy et al., 2014). National 
economic balances are also improved, particularly 
in fuel importing countries, as foreign dependency 
on primary energy is reduced (Neun and Haubold, 
2016a). 

While some studies have documented a positive 
association between residential property values and 
proximity to bicycle facilities (Krizek and Johnson, 

2006), these results might be skewed towards a 
preference toward recreational facilities, which tend 
to mimic the positive influence of proximity to green 
spaces. Still, in consolidated urban areas, there 
appears to be a positive contribution in housing 
prices from proximity to bike sharing systems 
(Pelechrinis et al., 2017a).  

Urbanity can also be strengthened with the increased 
use of the bicycle. The considerable reduction of 
space requirements for the transport infrastructure 
(Buehler, 2012; Gössling et al., 2019a) can lead to 
increased space allocation for pedestrians, especially 
in the space constrained streets that compose much 
of the urban fabric of European cities. Bikeable 
neighbourhoods and cities are perceived more 
positively by tourists (Flusche, 2009), and as such, 
bicycle master plans are now part of several urban 
redevelopment strategies worldwide (Lowry et al., 
2016), meaning that authorities are clearly aware of 
the added value of increased bicycle usage. 

Important societal benefits come through an 
improved sense of community (Gatersleben and 
Appleton, 2007; Rissel et al., 2013) and increased 
freedom for children to use and explore the urban 
environment (Tight et al., 2011). Less congestion 
also means a more livelily urban environment, free 

18
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from overly saturated streets and roads (Fishman et 
al., 2011). The affordability of the bicycle embeds a 
key equitable component to the transport system 
(Pucher and Buehler, 2008), as more people can 
have access to identical mobility opportunities. Also, 
the bicycle can provide the needed social distancing 
that will be preferred by commuters, for health 
safety reasons, for the foreseeable future (Teixeira 
and Lopes, 2020). Finally, the provision of suitable 
bicycle infrastructure both in existing and in new 
developments can strengthen the development of 
compact, mixed-use and human scale urban settings 
(Pucher and Buehler, 2008), further reinforcing all the 
above stated benefits.  

This focus on the bicycle extends not only from 
harvesting its positive externalities, but also towards a 
growing awareness of how city planning drifted away 

from the human scale. While this discussion has been 
gaining traction in the recent years, the core concept 
itself is, in fact, everything but new. In the early 1900’s, 
and inspired by William Drummond of the Chicago 
School, the North American sociologist Clarence 
Arthur Perry coined the term “neighbourhood unit”. 
In his 1929 paper, Perry defined a set of necessary 
conditions for its establishment: a population of 
5000 to 6000 inhabitants, 800 to 1000 children on a 
primary school, and an area of roughly 65 hectares, 
defining an 800m square. Here, the school played 
a nuclear role, defining the arrangement of the 
surrounding residential spaces, community activities 
and local retail (Perry, 1929). This last one, located at 
the edges of the square, was destined to promote 
cooperation and association principles. Residents 
would then gather in front of the school or the 
playground for social or cultural purposes (Figure 4). 

This focus on the bicycle extends 
not only from harvesting its positive 

externalities, but also towards a 
growing awareness of how city 
planning drifted away from the 

human scale.

“

”
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Figure 4: Perry’s representation of a neighbourhood unit (adapted from Perry, 1929) 

Additional recommendations stated the hierar-
chization of the road infrastructure, locating arterial 
streets along the perimeter of the unit and dedi-
cate at least 10% of its land area to parks and open 
spaces. Applied at a large scale, he envisioned an 
urban model based on a series of interlinked neigh-
bourhood units, connected by small functional com-
mercial centres. This concept was then a strategy 
to protect the livelihood of small neighbourhoods, 

allowing access to the main destinations of families 
without the need to cross major traffic thoroughfares, 
that at the beginning of the 20th century threatened 
to split the main American cities. And while this ap-
proach was criticized for its strict focus on urban 
design aspects, lacking a sensitivity to racial, ethnic, 
and religious segregation (Alexander, 1965; Jacobs, 
1961), it inspired the reconstruction of several Euro-
pean cities in the post-war period. 
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Still, these ideals did not endure for long and most 
of the 20th century was characterized by car centric 
urban policies, selling the car as the object of freedom 
and economic prosperity (Gössling et al., 2019a; Urry, 
2004). Monofunctional urban areas, especially in the 
suburbs, became the predominant form of urban 
development, steering away from the human scale of 
cities that characterized the pre-car period. The car, 
thus, became omnipresent in the urban space. The 
finite street space became progressively dominated 
by motorized vehicles, which required significantly 
more space than the pedestrian. Sidewalks became 
increasingly narrower and often seen as accessory, 
and pedestrian crossings were understood by traffic 
engineers as a threat to optimal traffic efficiency. 
Given the exponential increase in speed, urban areas 
could extend beyond the reaches of acceptable 
walking and cycling trips.  

However, the recognition of the perverse 
consequences of this path reinforced the need 
to rethink the role of the neighbourhood. In her 
book “The Death and Life of Great American 
Cities” Jane Jacobs (1961) challenged the existing 
modern development mindset. Mixed used and 
diverse urban environments were argued as key 
to increase opportunities for social interaction, 
along sidewalks and public spaces, encouraging a 
sense of connection with the urban environment. 
In European cities, where older urban fabrics still 
retained part of these attributes, attempts focused, 
initially, to restrict car usage, such as reducing 
parking availability, introducing congestion charges 
and car-free superblocks (Börjesson et al., 2012; 
Prud’homme and Bocarejo, 2005; Rueda, 2019).  

...most of the 20th century was 
characterized by car centric 
urban policies, selling the car 
as the object of freedom and 

economic prosperity...

“
”
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Mixed used and diverse urban environments 
were argued as key to increase opportunities 

for social interaction, along sidewalks and 
public spaces, encouraging a sense of 

connection with the urban environment.

“
”

The concept of human scale cities is a natural 
evolution of this trend, as it dives deep into the 
relationship between the configuration of the urban 
fabric, the density and diversity of activities and 
housing, and the physical and functional organization 
of the transport network. The “15-minute city” 
concept attempts to mimic the major premises of 
Perry’s neighbourhood unit. This notion of “chrono 
urbanism” rides on the premise that quality of life 
is inversely related to the amount of time spent 
on transportation (Moreno et al., 2021). Therefore, 
it encourages an arrangement of urban functions 

to fulfil all basic needs (jobs, commerce, healthcare, 
education, and entertainment) within 15 minutes of 
home (Figure 5). Similar examples can be found in 
the 15-minute walkable neighbourhood (Weng et al., 
2019) and the 20 minute city (Da Silva et al., 2020), 
that expands accessibility to include public transport. 
They all have in common the idea of bringing activities 
closer to people, epitomizing the human scale of cities 
prior to age of the car. The Paris mayor Anne Hidalgo, 
supported by the Sorbonne scholar Carlos Moreno, is 
one of the strongest defendants, within the political 
community, of this form of urban development. 

22
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The promotion of human scale cities has a series of 
common key objectives. It defends the creation of 
urban areas that are more equitable, as one does 
not need to own a car, more eco-friendly, as less 
(polluting) vehicles are required, and livelier, as less 
space for vehicles on the streets are need and, hence, 
they become more populated by pedestrians. This 
alternative lifestyle that represents the antithesis 
of car dependency will lead, almost unconsciously, 

to important time savings that could be directed 
towards physically and mentally enhancing activities 
(Moreno et al., 2021). Benefits extend beyond the 
social and environmental realms, as the promotion 
of social cohesion in these human scale cities also 
increases the overall attractiveness of their urban 
environment, which can increase property values but 
also tourism levels and employment opportunities 
(Leyden, 2003; Song and Knaap, 2004). 

Figure 5:  Schematic representation of the 15-minute city



24

While human scale cities combine multiple urban 
development strategies, ensuring adequate mobility 
is one of its key premises. In this regard, relying 
solely on the pedestrian mode can limit the potential 
of a set of interconnected urban centralities, that in 
larger urban areas will be, necessarily, further apart 
than the optimal 15-minute trip. The bicycle is seen 
as the ideal vehicle for short to medium length trips 

(Fishman, 2016), satisfying the majority of urbanites 
needs for daily mobility without a significant time 
penalty (Ellison and Greaves, 2011) and extending 
the functional area of 15-minute cities based solely 
on active mobility. For even longer distances, the 
bicycle can also be used as a complement public 
transport, with the adoption of first and/or last-mile 
solutions.  

The bicycle is seen as the ideal vehicle 
for short to medium length trips, 

satisfying the majority of urbanites 
needs for daily mobility without a 

significant time penalty and extending 
the functional area of 15-minute cities 

based solely on active mobility.

“

”

24
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1.2 Roadmap for starter cycling cities

These themes highlight the role of the bicycle as 
a catalyst to create major changes in the planning 
paradigm of starter cities. As it can act as an entry 
point into a more sustainable and healthier urban 
environment, providing the needed support to the 
planning process becomes paramount. This is the 
purpose of project BooST. Contrary to the principles 
applied to champion cities, such as evaluating 
available cycling infrastructure, current travel 
behaviours and/or satisfaction of cyclists, any strategy 
applicable to starter cities firstly must assess both 
their potential, constraints, and available resources 
to increase cycling as a relevant transport mode for 
everyday travel. Beyond the development of new 

technical knowledge, this project was also designed 
to promote its dissemination among planning 
practitioners, aiming to provide crucial support to the 
development process of new cycling strategies. 

Considering this, the project BooST provides a 
roadmap which, as a whole, contextualizes the 
bicycle and its benefits in the greater human scale 
paradigm. Simultaneously, it directly responds to the 
particular needs of the starter context, with clear and 
relevant information to forward the debate between 
the different participating entities. Three tools were 
developed to integrate this roadmap (Figure 6), 
focusing on three distinct challenges. 
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The first tool attempts to answer the question on 
how to quantify the benefits of increased bicycle use. 
This is, indeed, a crucial question on the decision-
making process and can facilitate the debate 
between planners, politicians, and the general 
society. The ‘Economic Value for Cycling’ (EVC) is 
aimed at measuring the direct monetary benefits, 
at different scales, of an increase in bicycle use. This 
tool seeks to open the path for actual interventions 
by clarifying the advantages of adopting the bicycle 
as a transport mode.  

As urban territories are highly heterogeneous, so 
is their potential for bicycle usage. Thus, certain 
territories might h ave greater ease at harnessing 
the benefits of cycling, which can act as a promotion 
strategy for other areas, with less cycling propensity. 
Comprehending how this potential is distributed in 
space is paramount to optimizing its use. The ‘Gross 
Potential for Cycling’ (GPC) does this through a 
detailed territorial characterization of the potential 
for bicycle use. 

Figure 6: The three tools of the BooST roadmap 
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Once the potential for cycling is established, it is 
crucial to evolve from theory to practice. This requires 
a strong and comprehensive cycling mobility plan, 
capable of harnessing the existing potential and 
overcoming existing barriers to the bicycle. Having 
decided on where to intervene, the question rests on 
how to do it. The range of available options, whether 
in physical or immaterial actions, often overwhelms 
decision makers. The optimization of the efficiency 
of bicycle promotion strategies, exploring the links 
between possible measures and actions is made 
possible with a second tool, the “Cycling Measures 
Selector” (CMS). 

Given its intention to provide meaningful guidance 
to the planning process, the contribution of 
the BooST project did not exhaust on the sole 
development of these three tools. Five events were 
hosted by project BooST with fifty-eight participants 

from fourteen Portuguese municipalities. These 
workshops were followed by two additional events 
that counted with the participation of four members 
of the Portuguese research community and ten 
bicycle activists, this time aiming at a broader 
discussion of the main attributes of the tools, their 
limitations, and possible contributions to influence 
the bicycle planning paradigm in the country. In 
these workshops important insights were given on 
the validity of the results and different moments 
of discussions targeted the necessity of punctual 
improvements.  

This journey culminates in this roadmap, that serves 
not only as a vehicle of dissemination of the Project 
Boost’s main findings but also as a guiding document 
for all the relevant content available on the project’s 
website (https://boost.up.pt/en/) and how can 
interested parties take advantage of it. 

...the project BooST provides a 
roadmap which, as a whole, 

contextualizes the bicycle and 
its benefits in the greater human 

scale paradigm.

“
”
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Figure 7: Landing webpage of the Boost project 

As urban territories are highly 
heterogeneous, so is their potential 

for bicycle usage.

“
”
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1.3 Structure of the Roadmap and how to use it

This document doubles then as an instruction 
manual for the three tools of the BooST project, 
each described in an individual chapter that follow 
a similar structure. The first section of each of the 
following three chapters details the evidence that 
guided the development of the corresponding tools 
and that can be consulted if additional information is 
needed. The second section describes the tool itself, 
guiding users on how to use it. Its structure differs 
according to the tool being presented. For the case 

of web-based tools, as is the case with the Economic 
Value for Cycling and the Cycling Measures Selector, 
this guidance is materialized through step-by-step 
visual cues. In the case of the Gross Potential for 
Cycling, instructions are presented on how interested 
stakeholders can apply the designed workflow in 
their daily practice. The final section explores the 
feedback of the hosted workshops and the results 
from the application of the tools to Portuguese 
municipalities, when applicable. 
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2
Measuring the benefits: 
The Economic Value for 

Cycling 
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2.1 Context: Why plan for Cycling? 

The bicycle, in addition to an object or asset, is also 
a means of transport, associated with important 
benefits, namely in health and financial terms. It 
has also an important role in urban mobility, as it is 
considered the fastest transport mode for trips up to 
5km, which constitute most of urban travel (Ferreira 
et al., 2020; Vale, 2017). 

Despite the proven benefits, investments in cycling 
are not always considered a priority (Krizec, 2007), 
meaning that it is important to be able to translate 
in economic terms the impact of these benefits to 

guide decision-making in mobility management and 
the promotion of cycling. To determine the economic 
value of cycling (EVC) it is necessary to go beyond 
the assessment simplification of the direct benefits, 
based on indicators such as revenue, sales and rental 
or jobs generated. 

Empirical evidence highlights the need to develop 
quantitative and qualitative research to quantify the 
positive effects of bicycle use, in order to draw a 
more accurate picture of the economic benefits of 
cycling (Neun and Haubold, 2016b), that includes: 
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ENVIRONMENTAL 
AND 

CLIMATE 
IMPACTS

Includes the savings of CO2 
emissions; the reduction of air 
pollution; the reduction of noise 
pollution and environmental assets 
(Blondel et al., 2011; Fishman et al., 
2014; Médard de Chardon, 2016; 
Zheng et al., 2019). For energy and 
resources, fuel savings and resource 
savings in vehicle production and 
infrastructure construction should be 
accounted (Maibach et al., 2008

HEALTH 
BENEFITS

Encompasses the results of reduced 
mortality due to physical activity; 
the effects of road traffic accidents, 
air pollution and carbon emissions; 
and the mental health benefits and 
reduced absenteeism from work 
(Deenihan and Caulfield, 2014; Geus 
and Hendriksen, 2015; Mueller et al., 
2018; Otero and Nieuwenhuijsen, 
2018; Rojas-Rueda et al., 2011; Rutter 
et al., 2013; WHO, 2011);  
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ECONOMIC 
ACTIVITIES 

Includes the value generated by 
the bicycle industry (number and 
value of bicycles produced and jobs 
associated); sales and repairs (sales 
volume; value of accessories and 
equipment and repairs sales) (Blondiau 
et al., 2016; Blondiau and Van 
Zeebroeck, 2014); up to bicycle tourism 
(Deenihan and Caulfield, 2015; Piket et 
al., 2013; Weston et al., 2012) and the 
impact of cycling on the local economy 
(local shops, restaurants and cafes) 
(Blondiau et al., 2016).  

MOBILITY

Considers the benefits related to 
congestion reduction and savings 
in road infrastructure  construction 
and maintenance (Neun and 
Haubold, 2016b; Raje and Saffrey, 
2008); connectivity and accessibility 
improvements, and the possible 
savings in public transport (Bullock et 
al., 2017; Haubold, 2014). 
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URBAN
SPACES

Contains savings associated with the 
space that needs to be dedicated to 
the bicycle and the improved urban 
design making cities more accessible 
to all (Bullock et al., 2017; Neun and 
Haubold, 2016b); and impacts on the 
property value of housing (El-geneidy 
et al., 2016; Pelechrinis et al., 2017b) 

SOCIAL
IMPACTS

Although there is still no recognized 
monetary valuation of cycling on 
issues such as quality of life; social 
equity; gender equality; or children’s 
well-being, it is fundamental to assess 
the social impact of bicycle use (ECF 
and WCA, 2015; Prati, 2017; Shaheen 
et al., 2010). 

Figure 8: Measurable economic benefits of the bicycle 
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As mentioned before, despite the proven benefits, 
investments in cycling mobility are not always consid-
ered a priority, especially in contexts where the rate 
of bicycle use in commuting is residual, as is the case 
of Portuguese cities, with an average modal share 
of 0.5%. All these benefits (which include economic, 
cultural, social, environmental dimensions, among 
others) can be translated into a monetary framework 
(Gössling et al., 2019b). 

However, from a methodological point of view, this 
assessment is not so simple, and the attribution 
of economic value to cycling continues to face 
methodological challenges, namely lack of 
consistent data, an inexistent standardized approach 
and a complexity associated with monetizing the 
full extension of the benefits associated with cycling 
(Ferreira et al., 2020). 

The EVC assessment and methodological challenges

...the attribution of 
economic value to 

cycling continues to 
face methodological 
challenges, namely 

lack of consistent 
data, an inexistent 

standardized 
approach and a 

complexity associated 
with monetizing the 
full extension of the 
benefits associated 

with cycling...

“

”
Figure 9: The Economic Value for Cycling 
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Methodological challenges 

One of the issues raised in the literature about the 
economic value of cycling is related to the lack of 
information about bicycle use in transport statistics, 
and the fact that the existing data is generally dated 
(Weston et al., 2012). For the ECF, the counts of the 
population who use the bicycle regularly are ‘ad hoc’ 
and usually linked to specific infrastructure projects, 
and most of the time there is no monitoring, which 
makes it impossible to assess and analyse its 
evolution (European Cyclists’ Federation, 2017). 
Also, different geographic levels generate different 
datasets, and can vary from individual counts, to 
aggregated information for a specific area. Thus, 
national averages differ from city averages making 
comparisons between cities, regions and countries 
impracticable, as the exact figures vary due to local 
conditions and used methodologies (Krizec, 2007; 
Steenberghen et al., 2017).  

Another challenge is related to the simplification of 
the assessment of the direct benefits of cycling. As 
mentioned, the range of benefits associated with 
cycling includes indirect effects and social impacts, 
such as well-being and quality of life, effects on 
health, congestion, and accidents, etc., for which 
there is still no recognized monetary assessment. This 
could lead to cycling being considered less viable 
compared to other modes of transport (Blondiau and 
Van Zeebroeck, 2014; Krizec, 2007; Raje and Saffrey, 
2008). This issue is closely linked to the methods 
and units used to calculate different benefits, since 
cycling benefits are usually measured only when a 
modal shift occurs. That is, health and other benefits 
are only considered if the users switch to other forms 
of transport. However, the absence of these benefits 
is not assessed and taken into account in mobility 
and transport solutions (Raje and Saffrey, 2008).  

...the range of benefits associated with cycling 
includes indirect effects and social impacts, such 
as well-being and quality of life, effects on health, 
congestion, and accidents, etc., for which there is 

still no recognized monetary assessment.

“
”
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A second issue concerns the methodologies, such 
as Cost-Benefit Analysis (CBA), which are widely 
used in the evaluation of transport projects, to 
compare the effects of certain policies or projects, 
attributing a monetary value to the positive and 
negative impacts, which result in a cost or benefit 
to society (Gössling et al., 2019b; Krizec, 2007). 
These analyses include criteria such as travel time, 
operating costs of vehicles, accidents / collisions, 
noise, air pollution and climate change. However, 
these basic requirements of a CBA do not represent 
all the externalities of transport, which reveals the 
limitations of this methodology as a decision-
making tool. Here, we focus on the subjective 
choice and lack of public participation over the 
items to be included, the possibility of reductionist 
analyses that only value economic aspects, and 
the allocation of monetary values, for which there 
may be no market values, such as perceptions of 
security, discomfort or immeasurable aspects as are 
the effects of injury or death (Gössling et al., 2019b; 
Gössling and S. Choi, 2015). One exception is the 
Copenhagen CBA, in which the methodology was 
redefined based on environmental economics to 
comprise the various externalities linked to the car 
and bicycle. Important parameters were included 
such as vehicle operating costs, time costs, accident 
costs, pollution and externalities, recreational 
value, health benefits, safety, and discomfort; and 

concepts such as contingent assessment, hedonic 
price index, travel cost assessment, avoided social 
costs, health costs, and shadow prices. The extension 
of the analysed parameters allowed to evaluate the 
impact of cycling not only as an alternative to the 
car but also because of the different dimensions 
that generate a certain financial impact (Gössling 
and S. Choi, 2015). 

In this work, as well as in others that followed 
(Blondiau and Van Zeebroeck, 2014; Bullock et 
al., 2017; Macmillan et al., 2014; Sustrans, 2019) 
the impact of cycling was measured not only as 
an alternative to the car that generates a certain 
financial impact, but also because it incorporates 
different social dimensions (Ferreira et al., 2020). 

In view of the above, and in order for the cycling 
potential to be recognized, it is necessary to develop 
holistic models that incorporate cross-sectional 
effects and an interaction between this means of 
transport and the society (Ferreira et al., 2020). These 
models are essential to inform the decision-making 
process on mobility and, therefore, the evaluation 
of cycling impacts should include both the direct 
benefits for the user, such as health, and the indirect 
benefits for society, as is the case with externalities 
such as consumption, energy consumption, among 
other factors. 
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2.2 Tool description 

The EVC tool aims to provide an analysis of the 
impacts of higher bicycle use in the economy, 
estimated at the local level, through its 
environmental, energy and health impacts. In 
this Roadmap the EVC tool at the local scale is 
presented in detail. The methodology, assumptions 
and results described in this section can be adapted 
and recalculated by the user according to the 

available data and the tool’s application objectives. 
As with the other tools developed by BooST, the EVC 
is available on the BooST website (https://boost.
up.pt/en/veb), through the main menu and through 
the slider section of the project’s Home page (Figure 
10). A video explanation can also be found though 
the outputs option on the top bar (https://boost.
up.pt/en/videos/). 
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At the local scale the EVC tool provides a 
quantification of the impacts of cycling, providing 
to municipalities and other stakeholders access to 
comparable indicators based on the local modal 
distribution and the scenarios they intend to assume. 
This quantification of cycling impacts incorporates 
two dimensions. The analysis of environmental and 
energy impacts, which includes CO2 emissions, fuel 
consumption and air quality costs. And a second 
dimension, related to the health benefits associated 
with the increase of cycling. 

As the objective was to enable the application of the 
tool to all municipalities, statistical data from the 2011 
Census were used to extract the base information for 
308 Portuguese municipalities: 

• Km travelled by municipality (average time at 
average speed); 

• Current modal split - (2011 Census data with 
spatial disaggregation by municipality of 
residence and resident population by main 
transport mode and by the length of commute). 

Figure 10: Location of the EVC in the BooST webpage 



40

Environmental and energy impacts 
This process is explained on the ‘methodology’ 
option on the top bar of the EVC page. The first step 
to assess the environmental and energy impacts 
included the calculation of CO2 emissions, fuel 
consumption and air quality costs for all Portuguese 
municipalities. To obtain these values, the following 
general indicators were calculated: 

Table 1: Indicators for environmental and energy impacts assessment 
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Fuel consumption 
in relation to the 
kilometers traveled 
by individual 
motorized 
transport/year

Type of fuel 
Average 
consumption 
(l/100km) 
Distance (km) 
Consumption (l)

Fuel in tons Convert to tons of 
oil equivalent (toe) 

Calculate the 
CO2eq. emissions

Cost of CO2 
emissions per trip  
(€ / tonne CO2) 

1º Step 2º Step 3º Step 4º Step 

Conversion factor 
(1000l/t) 
Nº tons (t) 

Conversion factor 
(toe/t) 
Nº of tons of oil 
equivalent (toe) 

Conversion factor 
(kg CO2/toe) 
CO2 eq. emitted 
(kg CO2eq.) 

Table 2: Conversion factors 

CO2 emissions costs: To calculate the CO2 emissions 
costs associated with the travel pattern in Portuguese 
municipalities, the following methodology and 
conversion factors  were adopted: 1

  IMTT. (2016). Plano de Monitorização - U-Bike.1
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To assess potential savings, a pre-established growth 
scenario in bicycle use was adopted and applied to 
each municipality. The results of each indicator are 
presented by municipality and sorted in a municipal 
ranking, where it is possible to verify their position 
regarding the assessed impacts. They can be as-
sessed through the municipality ranking tab at the 
top bar of the EVC page (Figure 11). 

Figure 11: Ranking of Local Scale Environmental and Energy Impacts on the EVC page 

Fuel consumption costs: For the calculation of the 
costs of fuel consumption, the price of fuel  (€/l) 
was multiplied by the number of litres consumed in 
relation to the kilometres travelled in order to obtain 
the value of fuel consumption in € per trip, which was 
later multiplied by trips per means of transport. 

Air quality costs: Regarding the costs of air 
pollution, the price of air pollution   (€/1000 pkm) was 
multiplied by the average distance travelled per trip 
and, subsequently, by travel by means of transport. 

2

3

https://www.maisgasolina.com/ consultado em  8/11/19

CE_Delft_4215_External_Costs_of_Transport_in_Europe_def

2

3
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In the second step to assess the potential for 
decarbonization and energy savings of each 
Portuguese municipality a pre-established scenario 
of growth in bicycle use was applied. Thus, following 
the scenario established by the ITDP, of an increase 
of 0.2 percentage points per year (representing a 
2.02% increase of cycling modal share in 10 years), 
the number of future trips and the average fuel 
consumption was estimated. For this scenario, it was 
assumed that the increase of bicycle use represents 
a replacement of 20% of walking, 30% of individual 
motorized transport (car and motorcycle) and 50% in 
of public transport (bus and metro) trips. 

From here, the number of trips by means of transport 
were recalculated and the respective of CO2 
emissions; fuel consumption and air quality costs, 
which allows to understand the savings caused by 
the increase of cycling between modal distribution 
of the 2011 Census and ITDP scenario. Users can 
quickly select between the 2011 census scenario and 
the ITDP one to identify shifts over modal shares of 
each transport mode (Figure 12).

Figure 12: Example of the results by scenario in the EVC webpage 
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The third step, to promote interaction with the tool 
and enable a deeper study of the environmental 
and energy impacts of mobility patterns, is the 
scenario simulation. The VEB tool allows the user 
to enter, over on the simulation section of the page 
(located on the right), an intended bicycle modal 
share and compare the savings associated with a 
change in mobility patterns. Results appear on 
the bottom section of the page, detailing for each 
new simulation the full range of environmental and 
energy impacts (Figure 13). 

Figure 13: EVC simulation in the BooST webpage 
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Health Benefits 
For the calculation of health benefits of cycling the 
HEAT tool4  was used. It produces an estimate of 
the annual benefit (per cyclist; per trip; and total 
annual benefit) due to reduced mortality because of 
increased cycling. This tool is based on the following 
premise:  If a certain amount of people regularly walk 
or cycle, what is the economic value of the health 
benefits resulting from the reduction in mortality 
caused by their physical activity? In addition, it is also 
possible to calculate the health effects caused by a 
reduction in road accidents and air pollution, and the 
inherent impacts on carbon emissions. 

The available evaluation models include the 
evaluation of changes over time, comparisons 
of “before and after” situations, or comparisons 
between scenarios. The impacts of physical activity 
and air pollution were measured by comparing two 
scenarios. Following the same criteria used in the 
calculation of the environmental and energy impacts, 
the 2011 Census was used as a reference case and 
the ITDP scenario was used as a comparison. With 
this analysis, it was possible to obtain results on the 
increase in cycling time, premature deaths avoided 
and the economic impacts on mortality. The following 
table summarizes the information to be entered in 
the HEAT tool for the type of evaluation selected. 

Table 3: Information for HEAT tool 

https://www.heatwalkingcycling.org/#homepage 4
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In the case of health benefits, the results for each 
municipality and their position in the municipal 
ranking are also presented. They are accessible via 
the ‘municipality ranking tab’ of the EVC webpage 
(Figure 14). The simulation of different scenarios 
can be done directly in the HEAT tool, following 
the steps describing the methodology available 
on the EVC webpage (https://boost.up.pt/veb/en/
heatmethodology/). 

Figure 14: EVC Health Benefits in the BooST webpage 
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Visual representation 

Finally, the results of the baseline mobility pattern 
costs for all environmental indicator are available 
represented under a visual representation by 
selecting the municipality though the map option 
available on the EVC webpage (Figure 15). From 
the appearing pop-up users can access the scenario 
building tool for the environmental and energy 
impacts. 

Figure 15: Example of the results by municipality in the EVC webpage 
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2.3 Using the EVC in planning 

One of the goals of the BooST project was to empower 
local policy makers with data and arguments against 
the general sceptical attitudes towards cycling, and 
the capacitation of municipal technicians to promote 
cycling mobility through strategies adjusted to the 
reality of each municipality. With this in mind, the 
EVC tool was developed to allow the simulation of 
more demanding or more conservative alternative 
scenarios per municipality and to quantify the 
associated financial benefits. This methodology and 
results have multiple potential uses. They will be able 

to justify the social, economic, and environmental 
benefits of promoting cycling, quantifying the annual 
savings, a fundamental fact to support applications 
for European or National funds, and also support 
alternative public policy options. Knowing that within 
the scope of the Recovery and Resilience Plan (PRR) 
and the PT2030, the theme of sustainable mobility 
will gain prominence, namely due to the impact it 
may have on the agenda of the European Ecological 
Pact, and with new funding opportunities to which 
municipalities can apply to. 
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2.4 Results 

The Economic Value for Cycling at the local scale 
was calculated for all 308 Portuguese municipalities, 
and it is expected that the municipalities with the 
largest resident population will be at the top of the 
list with regard to mobility costs. However, it is also 
on those municipalities where an increase in bicycle 
use will translate into greater economic savings. The 
analysis of the results allows the understanding of 
the environmental and energy impacts caused by 
the travel behaviour of the population. Where the 
overall distance travelled by car is greater greater 
savings are expected when in comparison with more 
populated municipalities. For the health benefits, it 

is necessary to consider not only the population, but 
also the distances covered by bicycle that influence 
the time spent cycling and, consequently, the increase 
in physical activity with an impact on health. It is 
important to mention that although the daily savings 
may be considered low, the economic environmental 
and energy impacts at national level reach 105 million 
euros per day and 26 million euros per year. On a 
national scale, the health benefits of a 2.02% increase 
of cycling modal share can reach the value of 140 
million euros in 10 years. As mentioned, the Municipal 
Ranking with information on all municipalities is 
available on the VEB page of the BooST project. 
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...the most participants considered the results 
as being comprehensive, credible and with 
an appropriate territorial scale, allowing 

comparisons between scenarios and providing 
new ways to measure the impact of cycling.

“
”

50
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2.5 Evaluation of the tool

To evaluate the potential of the EVC and its impact on 
the decision-making process, a series of workshops 
were devised to test its soundness, user-friendliness, 
and utility. A session was organized with planning 
practitioners from twelve Portuguese municipalities. 
All groups were asked to evaluate the tool through 
a survey with predetermined statements ranked in 
a five-point Likert scale, from ‘Strongly disagree’ to 
‘Strongly agree’. This session was followed with two 
additional ones, which gathered 4 academics and 10 
bicycle activists, respectively.  

In the workshops about the EVC tool the participants 
appreciation was, for the most part, very positive. 
The results presented in this document focus solely 
on the responses from practitioners. When detailing 
the evaluation of these results, regarding the 
soundness of the tool, the survey results reveals that 
the most participants considered the results as being 
comprehensive, credible and with an appropriate 
territorial scale, allowing comparisons between 
scenarios and providing new ways to measure the 

impact of cycling. Within the evaluation of user 
friendliness, most participants argued that the EVC 
allows an easy comparison of results among different 
generated scenarios, while displaying them in a clear 
manner. Activists and academics shared the same 
opinion. Suggestions for improving the tool focused 
on a clearer distinction between external costs/ 
benefits (those that do not directly affect the user) 
and internal costs (those that the user considers 
in their decisions because it directly affects him/
her), and between national and local accounting. 
Additional comments mentioned the inclusion of 
more indicators for the analysis of cycling benefits, 
namely those that imply budget reductions in 
relation to the necessary investments (infrastructure 
costs, congestion, etc), but also the possibility to 
create scenarios with different parameterizations 
of the modal distribution, adapted to the reality of 
each municipality. In the case of metropolitan areas, 
participants demonstrated the need to present more 
updated results based on the available statistics for 
these municipalities (INE, 2018). 
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Regarding the utility of the tool, most of the 
practitioners and activists agreed that it facilitates 
communication and consensus around the cycling 
and that it can contribute to the decision-making 
process and to guide public policies to promote 
this means of transport.  

In the case of academics, there was a consensus on 
how the tool can facilitate the quantification of the 
economic value of cycling, as well as to broaden 
communication on the topic. However, there seems 
to be some disagreement regarding the utility 

of the tool to guide public policies or to overcome 
local authorities resistance about the cycling mobility 
potential. 

Overall, the analysis of the workshops reinforced the 
perception of the recognition of the benefits of the 
bicycle, but also the difficulties in quantifying these 
impacts. By showing the savings that can be obtained, 
the EVC confirms the importance of making this type of 
tools available for work and communication, both with 
decision makers and with the community, for a greater 
acceptance and investment in cycling. 

Figure 16: Summary of planners’ evaluation of the EVC 
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3
Unveiling the cycling 

potential: 
The Gross Potential for 

Cycling  
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3.1 Context: What influences bicycle use? 

To determine the hidden potential of the territory to 
foster bicycle use, i.e., its gross potential for cycling, 
the key is to go beyond the most relevant aspects 
such as population density or the distribution of 
existing infrastructure. Over the last decades research 
has extensively studied the most relevant factors 
that influence the decision to use the bicycle to 
satisfy commuting needs. A complex assortment of 

factors is involved (Figure 17), grouped into different 
sets according to the disciplinary background, 
theoretical framework, methodological approach, 
and purpose of research. Five main groups can be 
highlighted: sociodemographic factors; the built 
environment; cycling facilities; natural environment; 
and perceptions and attitudes (psychosocial factors) 
(Heinen et al., 2010; Kuzmyak et al., 2014). 
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Many studies state that the use 
of the bicycle, especially for 
commuting purposes, tends 
to be more frequent among 
the younger sectors of the 
population (Dill and McNeil, 
2013; Goldsmith, 1992; Litman 
et al., 2018; Pnina, 2005), often 
justified with the physical effort 
that is perceived as a barrier 
by the elderly (Heinen et al., 
2010). This also indicates that 
starter cities should prioritize 

SOCIO 
DEMOGRAPHIC 

FACTORS 

age

cycling promotion efforts in 
areas with higher proportions of 
young people, such as schools 
and universities (Marqués et al., 
2015). However, when studies 
focus on more mature cycling 
contexts, where the use of the 
bicycle is deeply embedded 
with societal values, the age of 
cyclists becomes a less relevant 
factor (Geus et al., 2008; Heinen 
et al., 2010; Parkin et al., 2008; 
Stinson and Bhat, 2004). 



56

Women’s lower participation 
in cycling is a consistent 
pattern in the literature (Dill 
and Carr, 2003; Gatersleben 
and Appleton, 2007; Parkin et 
al., 2008; Savan et al., 2017), 
especially in territories with 
reduced expression of this 
transport mode. Similarly to 
the previous sociodemographic 
factor, as cycling becomes more 
common no significant gender 
differences are found, as studies 
in the Netherlands and Denmark 

gender

The link between cycling 
and education diverges, 
since some studies have 
found a positive connection 
between higher levels 
of education and cycling 
(Geus et al., 2008; Pnina, 
2005; TfL, 2010), while 
other did not found any 
significant relation (Dill and 
McNeil, 2012; Handy et 
al., 2010). As a result, the 
influence of this factor is 
inconclusive, and as such 
should not be a part of 
the definition of cycling 
potential. educational level 

demonstrate (Heinen, et al., 
2010). Beyond the impact of 
the stage of cycling maturity, 
some argue that gender 
differences in cycling are 
inseparable from similar 
differences in society, relating 
to the threats (actual and 
perceived) that women 
experience in public space 
and to the counter-processes 
of women’s emancipation  
(Baker, 2009; Prati, 2018; 
Shearlaw, 2017).
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The literature is also inconsistent on the relation between 
cycling and income, which proves to be particularly 
sensitive to the sociocultural context. In fact, while some 
studies have found a positive association between bicycle 
commuting and lower incomes (Dill and Carr, 2003; Litman 
et al., 2018; Plaut, 2005), others found the opposite 
(Parkin et al., 2008; TfL, 2010), while a third branch failed 
to identify any relation (Dill and McNeil, 2013; Goldsmith, 
1992; Handy et al., 2010; Stinson and Bhat, 2004). income 

Some authors have found a 
negative association between 
home ownership and cycling 
to work, although this is 
mostly due to the association 
with the income variable 
(Plaut, 2005; Pucher et al., 
2010). As such, the influence 
of home ownership is also 
inconclusive. home ownership

Contrary to income or 
education, there is consistent 
evidence pointing to the 
influence of car ownership. The 
comfort and safety attributes 
of the private vehicle have, in 
fact, a strong influence on mode 
choice decisions, and as such 
this mobility alternative has a 
negative effect of cycling levels 
(Buehler, R. & Pucher, 2011; 
Heinen et al., 2010; Hoedl et al., 
2010; Litman et al., 2018; Parkin 
et al., 2008; Plaut, 2005; Stinson 
and Bhat, 2004). car ownership 
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Travel behaviour also tends to vary according to race and 
ethnic origin, particularly in diverse cities, such as London, 
where white residents are more likely to cycle than those 
from ethnic minority groups (Parkin et al., 2008; Plaut, 2005; 
Rietveld and Daniel, 2004; TfL, 2012). This tends to express a 
city’s cycling development, particularly in its early stages, as 
a niche (Marije de Boer and Caprotti, 2017). However, for the 
sake of inclusion, ethnic divisions should not be a defining 
factor in the definition of a transport strategy. ethnicity 

In line with the evaluation of the 
age profile of cyclists, students 
are seen as a favourable target 
population (Baltes, 1996; Dill 
and Carr, 2003; Gatersleben 
and Appleton, 2007; Heinen et 
al., 2010; Litman et al., 2018; 
Marqués et al., 2015; Whalen 
et al., 2013), while the presence 
of a university has been 
considered the most significant 
environmental factor in cities 
with higher levels of bicycling 

occupation/ 
employment status

commuting (Goldsmith, 1992). 
However, there is a gap in 
research analysing the links 
between other occupations/ 
employment status and 
cycling. While it could be 
expected that being employed 
increases the possibility to 
use the bicycle, as the need 
for mobility is greater, strong 
ethical issues can be raised 
if the division employed/
unemployed is used. 
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One of the key limiting 
barriers to perceive cycling as 
a suitable mobility alternative 
lies on the coexistence with 
motorized traffic, specifically 
along fast moving vehicles. 
As such, low or slow traffic 
roads are positively associated 
with higher cycling frequency 
(Broach et al., 2012; Delso 
et al., 2018; Heinen et al., 
2010; Ma, L. & Dill, 2015; 

BUILT 
ENVIRONMENT  

traffic conditions 

Mertens et al., 2017; Segadilha 
and Sanches, 2014). Also, in 
places where traffic calming 
measures are adopted (such as 
home zones, road narrowing 
and artificial dead ends) as 
cyclists become less exposed to 
the speed differential with cars 
perceived safety and comfort 
levels naturally increase (Mertens 
et al., 2017; Pucher and Buehler, 
2009; Titze et al., 2010).
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Beyond the coexistence of 
bicycles and motorized traffic, 
the physical condition of 
the infrastructure is another 
key built environment factor. 
Poorly maintained roads and 
streets tend to be avoided 
as they are not only deemed 
uncomfortable but also can 
lead to unnecessary swings, 
which can increase the risk 
of accidents (Parkin et al., 
2008; Segadilha and Sanches, 
2014). Intersection control, 
such as stop signs and traffic 

road design and 
conditions

High functional separation 
and low density are a defining 
feature of car mobility 
environments, as opposed 
to cycling and walking 
environments, which thrive in 
areas with high density and 
diversity of uses (Bertolini, 
2017). Denser urban areas 
favour higher cycling levels 
as the greater agglomeration 
of different activities tends 
to reduce distances (Baltes, 
1996; Fraser and Lock, 2010; 
Heesch et al., 2015; Heinen 
et al., 2010; Litman, 2010; 
Ma, L. & Dill, 2015; Parkin et 
al., 2008; Stinson and Bhat, land use 

lights, can be inconvenient 
to cyclists, especially for 
more experienced ones, as 
stopping and accelerating 
requires increased physical 
effort and time (Heinen 
et al., 2010; Segadilha 
and Sanches, 2014). The 
presence of roundabouts 
has also a negative effect on 
bicycle users as they induce 
additional crossing with the 
paths of motorized vehicles 
(Segadilha and Sanches, 
2014) and blind spots can also 
increase the risk of accidents. 
The configuration of car 
parking also affect cyclists, 
who particularly fear parallel 
parking due to the possibility 
of colliding with unexpectedly 
opened car doors (Segadilha 
and Sanches, 2014). 

2004). This positive outcome 
is applicable to both 
residential and employment 
densities (Kuzmyak et al., 
2014). Simultaneously, the 
car becomes less attractive 
due to increased driving 
time and parking difficulty 
(Parkin et al., 2008). On the 
downside, higher densities 
can also mean greater traffic 
congestion on streets and 
lesser road space available 
for cyclists, (Goldsmith, 
1992), requiring extra efforts 
from authorities to allow 
the coexistence of different 
transport modes.
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Perhaps one of the most studied aspects, multiple studies 
show a positive correlation with the presence of dedicated 
infrastructure. One group of the literature found positive 
outcomes from any type of infrastructure, from segregated 
to shared typologies (Dill and Carr, 2003; Fraser and Lock, 
2010; Garrard et al., 2012; Mertens et al., 2017). Others, using 
safety from traffic as justification, justify that only protected 
infrastructure or off-street paths have a positive impact (Broach 
et al., 2012; Dill and McNeil, 2013). Still, it is important to note 
that any sort of infrastructure will only lead to the necessary 
shift if combined with other policies and physical interventions 
(Parkin et al., 2008). This combination explains the success 
of the Netherlands, Denmark, and Germany in becoming 
world leaders in bicycle use, who combined the provision 
of separate cycling facilities along heavily travelled roads 
and at intersections with traffic calming of most residential 
neighbourhoods (Pucher and Buehler, 2009). 

SPECIFIC CYCLING 
CONDITIONS   

dedicated 
infrastructure 



62

Besides its presence, all cycling infrastructure should be 
designed with continuity and connectivity in mind (Heesch et 
al., 2015; Heinen et al., 2010; Mertens et al., 2017; Segadilha 
and Sanches, 2014). Connectivity measures are important 
to evaluate how efficiently a network connects destinations, 
with smaller blocks reducing the average extension of trips 
(Cantell, 2012; Dill, 2004; Handy, S., Butler, K. and Paterson, 
2003; Tresidder, 2005). If a certain path turns into an excessive 
deviation from the shortest route, cyclists will tend to avoid it 
(Segadilha and Sanches, 2014). 

continuity and 
connectivity of 
infrastructure

Beyond infrastructure connecting the different urban 
locations, the presence of (safe) parking facilities, showers, 
changing facilities and lockers at the workplace were 
considered important by bicycle commuters (Goldsmith, 
1992; Heinen et al., 2010; Stinson and Bhat, 2004). The 
possibility of integration with public transport is also very 
relevant, as the integration in “first mile” or “last mile” 
solutions, through bicycle parking at major stations or bike 
sharing systems naturally increase its coverage area (Kager 

other facilities

et al., 2016; Pucher and 
Buehler, 2009; Rietveld 
and Daniel, 2004). This 
simultaneously reduces 
the necessary investment 
for the establishment of 
a comprehensive public 
transport system in less 
dense urban sections. 
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Irregular topography has a negative impact 
on bike commuting, with an inverse relation 
between hilliness and the suitability of 
cycling (Parkin et al., 2008). However, 
the adoption of electric bicycles or even 
technological urban design solutions can 
help to minimize this negative influence, 
with a clear example being the city of 
Trondheim, Norway, with a bicycle modal 
share of 9% (Lunke et al., 2018). 

NATURAL 
ENVIRONMENT   

slope weather

Despite the seasonality that is 
inherent to weather patterns, adverse 
conditions (heavy rain and snowfall, 
extreme low and high temperatures, 
and especially wind) have a relatively 
strong negative impact on cycling 
(Flynn et al., 2012; Parkin et al., 2008; 
Zhao et al., 2018). However, this 
can be minimized if the destinations 
provide suitable supporting facilities, 
such as locker rooms and showers. 

Large shares of open space, 
parks and waterfronts along 
cycling corridors offer 
pleasant viewscapes that 
tend to encourage bicycle 
commuting (Cervero et al., 
2019). This explains why the 
first steps of cycling strategies 
in many cities consisted 
mostly of leisure-focused 
infrastructure. 

landscape
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ATTITUDES AND 
PERCEPTIONS 

Health and environmental benefits stand at the top of the list 
on the definition of a pro-bicycle mindset (Gatersleben and 
Appleton, 2007; Heinen et al., 2010). The recognition of the 
comparative advantage of bicycle over other modes, particularly 
with the car, is also key. These can concern savings in travel time, 
effort and driving cost (fuel, parking fees and tolls), reinforced in 
case of financial incentives to cycling. Also, positive perceptions 
towards increased safety and independence (Geus et al., 2008; 
Handy et al., 2014; Heinen et al., 2010) often associate bicycle 
use with higher levels of happiness and emotional well-being 
(Zhu and Fan, 2018). 

perceived
benefits 

perceived barriers/ 
disadvantages 

Under the opposite perspective are the perception of barriers, 
whether external, such as safety or the weather, or related to 
the self, with examples such as lack of skills, time, motivation 
or interest or health problems (de Souza et al., 2014; 
Fernández-Heredia et al., 2014; Geus et al., 2008; Muñoz 
et al., 2016). In addition, individual lifestyles and necessities 
in daily travel needs, such as transporting children, running 
errands or shopping, can also have negative implications on 
the decision to cycle (Dickinson, Kingham, Copsey, & Hougie, 
2003; Muñoz et al., 2016).
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Figure 17: Factors influencing bicycle use 

The influence of social 
networks, as those established 
within the workplace or by 
friends and family (Geus et 
al., 2008), and the presence 
(or absence) of a wider 
bicycle culture also have an 
impact. The perception of 
cycling as socially acceptable 
positively influences people´s 
choice, further reinforcing the 
community norm (Aldred and 
Jungnickel, 2014; Handy et 
al., 2014; Litman et al., 2018; 
Pooley et al., 2011). A negative 
social environment towards 
cycling tends to influence 

social acceptance 
and constraints

bicycle commuting more 
than a pro-bicycling 
environment. This can 
include factors such as 
supervisor´s disapproval 
of bicycle commuting, 
negative attitudes of co-
workers and the need 
to dress professionally 
(Handy et al., 2010). In 
contrast, positive influences 
of employers towards 
cycling can range between 
residual effects (Handy & 
Xing, 2011) to measurable 
impacts (Dickinson et al., 
2003; Geus et al., 2008). 

physical activity 
habits

Many have shown that those with a high level of confidence 
in their own ability are more likely to cycle (Geus et al., 2008; 
Heinen et al., 2010; Hoedl et al., 2010; Marqués et al., 2015; 
Titze et al., 2010). This can result from life-long experience, 
particularly if there is a track record of frequent bicycle usage 
since early ages, such as using the bicycle to commute to 
school (Dill and McNeil, 2013). 

Being physically active 
(Heinen et al., 2010) and often 
using a bicycle for non-work 
trip purposes (Muñoz et al., 
2016; Stinson and Bhat, 2004) 
are also associated with a 
higher probability of bicycle 
commuting.

perception of 
confidence and 
past experience
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3.2 Tool Description

The Gross Potential for Cycling (GPC)5 aims to 
provide to planning practitioners, especially at the 
municipality level, a new tool to identify the territorial 
hotspots for the placement of new infrastructure and 
the implementation of cycling promotion measures 

to jumpstart bicycle use. A description of how to use 
the tool is available on the project website (https://
boost.up.pt/en/roadmap/gpc/). A video explanation 
can also be found though the outputs option on the 
top bar (https://boost.up.pt/en/videos/). 

The Gross Potential for Cycling (GPC), built on the intersection between Planning Support Systems and starter cities, was 
developed from previous work on the evaluation of cycling potential (Silva et al., 2018b) and on existing fundamental research 
on the factors influencing bicycle use. 

5
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Figure 18: Location of the GPC on the Boost website 

The Gross Potential for Cycling employs a two-di-
mensional approach. The first (Target Population) 
evaluates, through socioeconomic factors, the pre-
disposition of prospective bicycle users. The sec-
ond (Target Areas) assesses the physical conditions 
of the territory, from a set of geographical and built 
environment factors. Since the characteristics of the 

infrastructure vary throughout the territory, the GPC in-
corporates a set of circulation/ traffic conditions – com-
prising topography, road hierarchy, car parking pres-
sure, average congestion, number of car accidents and 
current cycling infrastructure. These are then used to 
calibrate cycling and driving speeds to create a better 
representation of real-world conditions (Figure 19). 
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Figure 19: GPC Structure 
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Target-population  
The dimension of target-population is built by 
assessing four sociodemographic indicators: age; 
potential demand density; employment density; and 
motorization rate. 

Age (P1) identifies the location 
of the age groups more prone to 
cycle. As most of the evidence shows 
that bicycle commuting tends to be 
more frequent among younger ages, 
students and younger adults should 
be seen as the major target-group to 
promote the shift of travel behaviour. 
As a result, this indicator favours 
the areas with a higher incidence of 
population between the ages of 15 
and 29; 

Potential demand density (P2) 
measures the concentration of 
prospective users, using travelled 
distance as a proxy, seen as having a 
direct negative impact on cycling. An 
8km threshold was used to filter those 
who perform trips that can switch to 
cycling. As the Portuguese Census 
database provides average trip durations 
instead of length, this 8km threshold 
considers all pedestrian trips, all bus trips 
below 30 min, and all trips below 15min 
on the remaining modes. Territorial 
performance is calculated via a standard 
deviation data classification method; 

Employment Density (P3) 
focuses the density analysis 
on a destination perspective, 
identifying the hotspots 
of job opportunities. The 
rating system is similar to the 
previous indicator; 

Motorization rate (P4) is based on 
the premise that car ownership has a 
negative effect on cycling levels. This 
variable is built from census data, based 
on the question on the main mode of 
transport used for commuting trips, with 
these results used in comparison with 
the national average. As all car trips 
are addressed in this indicator, the risk 
of collinearity with indicator P2, which 
filters those based on trip duration and 
combines it with other transport modes, 
is minimized; 
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Target-areas 
The second dimension of the GPC comprises six 
indicators: accessibility to education facilities; 
accessibility to centralities; accessibility to public 
transport; relative accessibility (between the bicycle 
and the car); connectivity; and occupation diversity. 

Accessibility to education facilities 
(A1) integrates the importance of these 
facilities as trip generator nodes, with the 
added benefit of being mainly used by the 
younger sectors of the population that, as 
seen previously, have a higher propensity for 
bicycle use. Accessibility is measured through 
cycling travel isochrones to elementary and 
secondary schools and higher education 
facilities; 

Accessibility to centralities (A2) is 
grounded on the identified benefits of denser 
urban areas. In this indicator, accessibility is 
measured to two categories of poles of urban 
activity: main and secondary centralities. 
The main centrality is located at the city 
council building and is intended to represent 
the attractor nature that this type of facility 
generates over the surrounding urban area. 
Secondary centralities are defined based on 
relevant concentrations of population and/
or employment are represent locations with a 
significant concentration of daily activities; 

Accessibility to transport interfaces (A3) 
uses a similar approach, this time evaluating 
the proximity to high-capacity public transport 
facilities, namely rail, metro, and major bus 
stations. It is based on the premise that the 
bicycle can be used to extend the coverage of 
public transport; 
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Relative accessibility (A4) identifies 
the areas where the bicycle is more 
competitive than the car, comparing 
the average distance reachable by both 
modes in five minutes’ travel time from 
each census tract centroid. Here, the 
time spent for parking, based on existing 
parking pressure on each street, was 
incorporated as a penalty for the car’s 
catchment area. Bicycle parking provision 
was not addressed, as the impact of its 
parking procedures on global travel time is 
residual; 

Connectivity (A5) relates to 
how efficiently a road network 
connects destinations and to 
the importance of minimizing 
commuting trip lengths. The 
GPC measure for this indicator is 
the average block size, with the 
adopted reference values inspired 
by the guidelines and good 
practices of urban design. 

Occupation Diversity (A6) targets the 
spatial distribution of services and facilities 
and the variety of functions within an area. 
The index considers the diversity of nine 
types of activities at a 500 meter-radius 
buffer, selected by their high frequency 
of use in the Portuguese context: 
primary education institutions; secondary 
education institutions; restaurants; 
supermarkets and food shops; other 
shopping; pharmacies; health centres; 
services of public interest (banks, post 
office, public and administrative services); 
and leisure/ culture (theatres, showrooms, 
museums, libraries); 



72

In order to meet its goal of identifying the most 
suitable locations for the introduction of bicycle 
promotion strategies, the exploration of the spatial 
diversity that characterizes urban areas is a key 
aspect of the Gross Potential for Cycling. The use of 
GIS software for the necessary calculations embeds 
the necessary spatial dimension. In the Portuguese 
context, the census tract was adopted as it is the 
smallest unit of territorial assessment for which 
information to feed the GPC indicators is available.  

The individual indicators are presented on a scale 
from 1 (lowest potential) to 5 (highest potential). 
In a final step, these individual indicators are 
combined into an aggregated score, through 
weighing factors based on the relevance and 
representativeness of each indicator in the 
literature. Table summarizes the scoring criteria 
for each of the five classes of cycling potential. 
This table is also available on the Boost project’s 
website section of the GPC. 

Table 4: GPC’s indicators scoring criteria 
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As seen in Figure 19, not all indicators are weighted 
equally. The five considered most relevant in empirical 
studies (Age; Potential Demand Density; Employment 
Density; Accessibility to Education Facilities; and 
Relative Accessibility) are associated with a weight 
value of 3, and hence have greater influence on the 
combined GPC score. On the opposite end of the 
scale, the indicators of Connectivity and Occupation 
Diversity, feature a weight value of 1, representing 
less relevant features to the definition of cycling 
potential. The final GPC score for each census tract 
is calculated from the weighted average of the set of 
indicators, according to the following formula.

Where: 

s = score for indicator i 

w = weight of indicator i 

In addition to the visual representation of cycling 
potential, a municipality-wide average (MA) is 
calculated, for the GPC and its indicators, this time 
using a population weighted average of the values 
of the individual census tracts scores.  

Where: 

s = score for census tract j 

p = population of census tract j 

The Gross Potential for Cycling was applied in 
the BooST project to twenty-one Portuguese 
municipalities, in response to an online nationwide 
call for participation. The next figure describes the 
example for the municipality of Porto and all results 
for these municipalities are available on the project’s 
website. 
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Figure 20: GPC results for the municipality of Porto 
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3.3 Some results: The National ranking of 
cycling potential 

Within the assessed municipalities in this 
project, different typologies were included, 
ranging from rural and lower density areas to 
consolidated metropolitan areas. Beyond testing 
the suitability of the GPC on different urban 
contexts, this exercise allowed the creation of a 
national ranking of cycling potential (Table 5). It is 

important to refer that, given the unavailability of 
data for indicators A6 (occupation diversity) and 
P3 (employment density) for all municipalities, 
the GPC scores used for this national ranking 
only consider information on the remaining 
eight indicators. This ranking is also available on 
the webpage of the tool. 
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Some urban areas naturally present higher cycling 
potential than others, whether from the nature of its 
population, its urban structure or both. Looking at the 
table it becomes clear that different urban contexts 
are capable of enabling higher cycling potentials, 
from low density (ex: Tavira), medium sized cites (ex: 
Portimão) to cities in metropolitan areas (ex: Porto). 
This a These, however, are only average values for 

each municipality, meaning that within each there 
will always be areas within a particular territory with 
higher potential than other. This is a key conclusion 
of this process, as it demonstrates that all cities, 
regardless of its urban context or density, do indeed 
possess some potential for bicycle use. Figure 21 
presents the visual GPC results for the studied cities 
validates such premise. 

Table 5: GPC National Ranking based only on the 21 participating municipalities 
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Figure 21: Gross Potential for Cycling results for all 21 evaluated municipalities 
(metropolitan municipalities are combined at the top) 
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3.4 Using the GPC to support cycling strategies 

The Portuguese National Strategy for Cycling 
Mobility (ENMAC) aims to reinforce the use of the 
bicycle in the country and achieve a 7.5% modal 
share, increasing to 10% if considering urban 
mobility alone, in the year of 2030. To achieve so, 
it comprises a financial package to implement 
10 000km of new cycling infrastructure. Attempting 
such a radical change in less than a decade requires 
strategic planning. Municipality technicians, for the 
most part, are equipped with a certain level of tacit 
knowledge that enables them to take the initial steps 

in the definition of a new cycling network. For 
example, the need to serve main education 
facilities is often within the priorities of most 
municipalities. However, given the multiplicity 
of factors that can influence bicycle use, the 
success of such strategies depends on a tighter 
fit with the territorial feature and the needs of 
its population. The Gross Potential for Cycling’s 
ability to synthesize those same drivers of bicycle 
use into a series of visual cues is of the upmost 
importance to the planning process. 
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The Gross Potential for Cycling’s ability to 
synthesize those same drivers of bicycle use 
into a series of visual cues is of the upmost 

importance to the planning process.

“
”

Its results can be integrated within the planning process 
under different perspectives. For municipalities with 
an existing cycling infrastructure plan, the results of 
the GPC can be used, on one hand, for its validation, 
solely by inspecting the coverage of the identified 
hotspots of cycling potential (i.e., those with a GPC 
score of 5). This process can also be used to identify 
punctual corrections, either by the deviation of 

proposed links to serve high potential cycling areas or 
by the introduction of new links to unserved priority 
locations. Neighbouring municipalities can also use 
the outputs of this tool to align strategies and thus 
foster the use of the bicycle in intermunicipal trips. 
This exercise was indeed tested in this project with 
the application of the GPC to the core municipalities 
of Porto and Lisbon metropolitan areas. 

79
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It is important to note that the results of the GPC 
are not provided in a per-street basis, as its goal was 
to provide guidance on a strategic level. This means 
that these results should be used to identify key areas 
for the introduction of not only new infrastructure 
but also different immaterial actions, within the 
realm of education and information initiatives. For 
municipalities already in the path towards a climber 
status, the results of the GPC can be used to identify 

For municipalities already in the path 
towards a climber status, the results of 
the GPC can be used to identify priority 
areas for network densification or even 
the enactment of compatible mobility 

management actions that work towards 
favouring the bicycle.  

“

”

priority areas for network densification or even the 
enactment of compatible mobility management 
actions that work towards favouring the bicycle.  

In summary, the capacitation of municipality 
technicians to apply in their workflow the tools 
developed by the BooST project aims for the use of 
its results towards the development of new strategies 
or the improvement of existing ones.
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3.5 Evaluation of the tool  

This section focuses on the reactions to the use of 
the GPC by planning practitioners at the developed 
workshops. Three sessions were organized with 
planning practitioners of thirteen Portuguese 
municipalities. Here, practitioners were presented 
with the results from the GPC for their own municipality 
and worked as a team to gauge the suitability of the 
results to assist in planning for the bicycle. All groups 
were asked to evaluate the tool through a survey with 

predetermined statements ranked in a five-point 
Likert scale, from ‘Strongly disagree’ to ‘Strongly 
agree’ (more information in Silva et al., 2021). The 
survey focused on the evaluation of this tool’s user 
friendliness, soundness and utility.  Similarly to the 
method used in the EVC, two additional workshops 
were hosted with academics and bicycle activists. 
The results presented in this section will be focused 
on the evaluation of practitioners. 
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Overall, planners recognize the added value of the 
GPC, with the vast majority of statements presenting 
an agreement rate of 70% or higher. Figure 22 
presents some of the main outcomes of this evaluation 
process. Regarding its user friendliness, even 

Regarding the evaluation of the GPC’s soundness 
the almost entire set of participants agree that it 
provides a novel spatial insight on cycling potential, 
quickly identifying the best and worst performing 
areas. Bicycle activists reinforced this aspect as 
being crucial to defeat an installed inertia within 
the planning community who often show concerns 
with insufficient or inadequate information.  In this 
regard, some participants expressed the desire 
of seeing results on a smaller geographical scale, 
namely on a street-by-street basis. This justifies some 

disagreements over the evaluation of the adequacy 
of the indicators and the level of detail of the results. 
However, it appears to have had little influence on the 
positive perception of the GPC’s comprehensiveness 
and the credibility of its results. Given the vast amount 
of information that is provided by this tool, as a result 
of the spatial nature of the results, participants were 
also questioned on the level of surprise produced by 
under or overperforming areas. More practitioners 
were surprised by areas having better performance 
than the opposite, it remains unclear if these results 

though some participants questioned the capacity 
for reaching a decision solely on the evaluation of a 
territory’s cycling potential, the communicative value 
of the results, and its clarity and ability to promote 
the creation of new ideas were successfully validated. 

Figure 22: Summary of planners’ evaluation of the GPC 
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“
”

signal a certain skepticism of practitioners towards 
cycling potential or an excess of optimism embedded 
within the calculation process. Academics and 
activists, for the most part, shared a positive option 
on the soundness of this tool. 

The relative importance of the ten indicators was 
also put to test, to gauge practitioners’ perspectives 
on the main factors influencing cycling mobility. The 
three main accessibility indicators (schools, public 
transport, and centralities) were the highest ranked 

features. Generally, planning practitioners tend to take 
area-based indicators in higher esteem, revealing a 
preference for the physical aspects of the territory, as 
opposed to the specificities of the population. Although 
not measured by these results, the indicator ‘Potential 
Demand Density’ generated additional curiosity, 
for its deviation from more “common” population 
density evaluations. Overall, the results show some 
level of deviation with the adopted weighting system, 
although, by design, it can be adapted in response to 
the municipality’s strategic vision. 

Overall, planners recognize the added value of 
the GPC, with the vast majority of statements 

presenting an agreement rate of 70% or higher.

83
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On its possible utility to the overall decision-making 
process, most participants showed great excitement 
on sharing the acquired knowledge, which reinforces 
even further the GPC’s soundness. The results 
demonstrate that the GPC facilitates reaching a 
consensus, under different perspectives and with 
minor differences between them. The communicative 
value of the GPC, namely for the visual nature of its 
outputs, was also understood by academics and 
activists as one of its key utility features. Only on the 
evaluation of its utility towards communicating with 
the wider community some, albeit minor, diverging 
opinions were formed. Overall, some territorial 
preconceptions might have interfered in this section 
of the questionnaire, as more participants agreed on 
using this newly acquired knowledge in their daily 
practice, than on demonstrating confidence in the 
cycling potential of their territory.  

Beyond the scope of the overall result of the decision-
making process, these sessions also aimed at the 
evaluation of the GPC’s utility to specific aspects 
of the process. Agreeing views were generalized 
in aspects such as the capacity to support both the 
debate, the implementation of solutions and the 

development of strategies. This was no surprise, as it 
goes in line with the previously evaluated capacity to 
ease communication with participants and promote 
the comprehension of their ideas on cycling mobility. 
These attributes were also agreed upon by activists 
and practitioners, pointing the discussion over 
the small-scale detail of infrastructure, that should 
appear naturally from these results. 

The presence of the disaggregated indicators was 
valued in greater extent than the aggregated GPC 
score, which is associated with a more abstract 
nature. This is in line with practitioners wishes for 
direct interpretations of territorial performance to 
guide the drafting of strategies and solutions. These 
differences became less noticeable when assessing 
the opinion of academics and activists. 

Overall, the key usability, soundness and utility 
aspects were validating by the targeted beneficiaries 
of this tool. As such, it is believed that it will certainly 
provide an undeniable contribution towards the 
development of more efficient bicycle promotion 
strategies, reducing the gap between the peloton 
and the cycling city sprinters. 



85

3.6 Other Tools 

The evaluation of the cycling potential of a particular 
urban area is not novel. In fact, over the last years, 
several tools focused on the evaluation of the overall 
urban cycling environment have filled the research 
panorama, such as: 

• ‘The Copenhagenize Index’ (Colville-Andersen, 
2018) or the ‘Index of City Readiness for Cycling’ 
(Zayed, 2017), aiming at a swift evaluation of 
different urban areas;  

• ‘Propensity to Cycle Tool’ from the British 
context (Lovelace et al., 2017) and the ‘Analysis 
of Cycling Potential’ in the city of London (TfL, 
2017), focused on spatial and socioeconomic 
analyses; 

• ‘Bicycle Safety Index Rating’ and the ‘Bicycle 
Compatibility Index’ (Schwartz et al., 1999), using 
micro-scale indicators to assessment the propen-
sity of a particular street; 

• Systematic approaches to evaluate the levels 
of traffic for cycling (Mekuria et al., 2012); and 
numerous bikeability indexes (Hoedl et al., 2010; 
Winters et al., 2016). 
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4
Structuring cycling 

promotion: 
The Cycling 

Measures Selector   
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4.1 Context: How to design efficient strategies?  

Any efficient cycling strategy must address the 
complexities of appealing to the community’s interest, 
i.e., its target beneficiaries. Simultaneously, it has 
to balance variable levels of resources, innovation, 
time availability, physical abilities and cognitive skills 
(Gössling et al., 2018). 

In turn, this demands specific knowledge on strategic 
planning for the bicycle, which, particularly in the 
case of Starter Cycling Cities, can involve changing 

the current planning preconceptions. Some cities are 
still using a ‘predict and provide approach’, which 
focuses on providing more (road) infrastructure to 
fulfil travel needs. However, this has resulted in the 
allocation of an ever-increasing amount of space 
to the private vehicle, with its set of issues in terms 
of sustainability, social equality, and quality of life. 
To counteract this, a new approach of ‘predict 
and prevent’, or Mobility Management, emerged, 
focused on reducing the need to travel (Silva, 2008). 
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Figure 23: Multimodal urban environment 
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Promoting cycling depends on the efficient 
application of a comprehensive strategy. It needs 
to consider the different elements and stakeholders 
that can help to improve the visibility of the bicycle, 
and which ones can create barriers to it. Considering 
this, the European Platform of Mobility Management 
(EPOMM) defined the concept of Mobility 
Management. This approach seeks to modify travel 
behaviour, by appealing to the use of sustainable 
transports and reduce the attractiveness of the 
private vehicle (Banister, 2008; Bond and Steiner, 
2006; May, 2016). To do so, it combines several 
mobility measures in a single strategy. In cycling, 
this could include physical infrastructure, financial 
incentives, information and education programs and 
land-use policies (Steg and Vlek, 2007). 

Nonetheless, it is necessary to strike a balance 
between the applied measures, either to avoid 
contradictions or to create synergic relationships 

between them (Givoni et al., 2013; Litman, 2003). 
To this end, measures have been categorized in the 
following manner (Bamberg et al., 2011; Banister, 
2008; Bond and Steiner, 2006; May, 2016): 

•	 Push and Pull, the former referring to the way 
they reduce the attractiveness of the car, pushing 
it away, and the latter to the enhancement of the 
attractiveness of alternative modes, pulling on 
the community to want to use them. 

•	 Soft and Hard, with the latter referring mostly 
to physical measures, encouraging the creation 
or maintenance of infrastructure and the 
management of public transport services. This 
category also includes physical and financial 
deterrents to car use. Parallelly, Soft measures 
use information and dissemination techniques 
and financial incentives to appeal to the 
voluntary change in behaviours. 

Promoting cycling depends on 
the efficient application of a 

comprehensive strategy.

“
”
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PUSH PULLvs

Figure 24: Examples of push and pull measures 
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Soft measures are often used to enhance the 
effectiveness of Hard measures. This combination of 
different categories of measures for the purposes of 
enhancing the final result is referred to as ‘packaging’. 
It is based on the assumption that policy measures 
never ‘work’ in isolation (Givoni, 2014). When 
compared to the use of single measures, packaging 
produces better results in terms of increasing the 
attractiveness of alternative modes of transport 
(Banister and Marshall, 2000; Eriksson et al., 2010). 
Studies suggest three ways to combine measures in 
packages (Givoni, 2014): 

•	 Precondition relations, where the successful 
functionality of one measure remains 
wholly contingent upon the prior successful 
implementation of another. 

•	 Contradictory relations, where the 
conflicting presence of two or more policy 
measures has a detrimental effect on the 
functional capacity of both. 

•	 Synergetic relations, where the functional 
capacity of a policy measure is enhanced by 
the presence of another measure. To further 
this relation, defining a hierarchy between 
measures will clarify the potential effectiveness 
of each. Thus, measures can be identified as 
Primary, if they directly address the objectives 
behind the cycling strategy, making them 
indispensable. The remaining Complementary 
measures increase the feasibility of the package 
by overcoming existing barriers and mitigating 
unintended effects. 

...packaging produces better results in 
terms of increasing the attractiveness of 

alternative modes of transport.“
”
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Introducing a cycling strategic package can 
be limited by certain obstacles, namely the 
lack of resources, public opposition, political 
infeasibility (Bamberg et al., 2011; Loukopoulos 
et al., 2004), ineffective law enforcement and 
inconsistent financial incentives (Steg and Vlek, 
2007). Technically, planning practitioners may also 
find difficulties in attaining accurate information 

(Litman, 2003) and identify the most appropriate 
measures in the vast scope of solutions available 
(Page et al., 2009). Therefore, knowledge and 
clarity become crucial at each stage of the 
process, facilitating its definition, acceptance, 
and feasibility. The literature identifies six 
summary steps (Figure 25) to an efficient policy 
packaging process (Justen et al., 2014): 

Figure 25: Workflow of the creation and implementation of a package of measures 
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In a first stage, it is important to have a clearly 
defined vision of what is necessary, how to achieve 
it and what would be an appropriate amount of time 
to do so. This will necessarily be moulded by the 
context in which the strategy is framed, namely by 
the population and territorial distribution and the 
resources available. This stage benefits from the 
cooperation between policymakers, stakeholders, 
and citizens. Together, it is easier to understand the 
community needs and how policy, businesses, schools, 
and other agents can collaborate in a coordinated 
strategy to promote bicycle use. Likewise, it will 
also become clearer what are the main social and 
political barriers to the implementation of a cycling 
strategy and how to overcome them. Furthermore, 
the creation of objective targets, e.g. cycling modal 
share or pollution levels, will clarify how to achieve 
the defined goals and how to ensure their correct 
implementation (Deffner et al., 2012). 

It is to note that a Bicycle Mobility plan should not 
be conceived apart from a more general transport 
planning strategy. The allocation of resources for 
different sustainable transport modes complement 
each other and equally benefit from increasing 
restrictions on more problematic modes, such as the 
private car (Deffner et al., 2012). 

Scientific evidence highlights the importance of 
creating an inventory of measures to facilitate the 
assessment of the large quantity of information 
that accompanies each of them. This way, they 
would be detailed and easily comparable. The 
relations between measures should also be clarified 
to promote synergies and avoid contradictions 
(Givoni, 2014). 

...it is important to have a clearly 
defined vision of what is necessary, 

how to achieve it and what would be an 
appropriate amount of time to do so.

“

”



94

Focusing on measures that cater to advanced 
users or champion cities can discourage 

people with less practice in cycling and foment 
opposition for the bicycle, claiming it does not 

attract large numbers of riders. 

“
”

Once a clear and useful inventory is established, 
is then up to planning practitioners and policy 
makers to define an initial combination of 
measures. These should consider the defined 
goals and existing barriers. It is also important, 
especially in Starter Cycling Cities, to prioritize 
measures which promote cycling among most 

groups, especially the non-cyclists. Focusing 
on measures that cater to advanced users or 
champion cities can discourage people with less 
practice in cycling and foment opposition for the 
bicycle, claiming it does not attract large numbers 
of riders (Enabling Cycling Cities: Ingredients for 
Success, 2013). 
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Achieving an efficient package in Starter 
Cycling Cities demands a context appropriate 
approach and a balance of different measures 
to overcome barriers. Social and political 
barriers can be tackled by information and 
communication measures. However, these 
are Soft measures, with usually lower levels 
of influence in bicycle promotion. Partnering 
them with Hard measures would provide the 
needed strength. Financial barriers can be 
addressed by including measures capable 
of generating profit. Depending on the 
implementation method, this would not only 
overcome their own financial needs but also 
the financial needs of other measures in the 
strategy. While promoting cycling is dependent 
on creating physically safe conditions to do so, 
Infrastructure levels are usually low in Starter 
Cycling Cities (Silva et al., 2018a). This requires 
the introduction of Hard measures, capable 
of transforming the physical space. Yet, only 
introducing Hard measures, particularly when 
they entail major alterations for the private 
vehicle, may be seen as too restrictive. As such, 
providing measures that appeal to voluntary 
changes in behaviour can increase community 
support for the strategy (KonSULT, n.d.).  

Once the necessary goals and efficiency standards 
have been considered, it is necessary to ensure 
coherence. Planning Support Systems can be 
extremely useful in this phase. They enable 
more informed, transparent, and efficient work, 
contribute to the education of the users and to 
communication and cooperation between them 
(Lock et al., 2020). Furthermore, their capacity 
to calculate larger amounts of data can facilitate 
the assessment of multiple possible relations 
between measures. Although their usefulness is 
not contingent to this phase, they can inform the 
final considerations by clarifying the efficiency of 
each measure and the connection between them.  

In practical terms, the order in which the measures 
of a package are applied can take three forms 
(Givoni et al., 2013): 

•	 Vertical packaging, involving various 
measures at different jurisdictional levels. 

•	 Chronological packaging, establishing 
a time order in the selection of measures, 
normally sequential progression. 

•	 Horizontal packaging: involving the 
simultaneous deployment of two or more 
measures aimed at the same target group. 
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A plan of this nature needs constant monitoring 
and maintenance to guarantee that its 

development goals are being met or, if the 
opposite is true, to collect relevant information 

to invert the trend.

“
”

The chosen methods will depend on the context 
and available resources. An efficient strategy 
is often not depended on the immediate 
application of several measures, but rather on 
efficient choices for specific goals. 

A plan of this nature needs constant monitoring 
and maintenance to guarantee that its develop-

ment goals are being met or, if the oppo-
site is true, to collect relevant information 
to invert the trend. The objective targets 
defined in the first stage need to be regu-
larly analysed. This should begin before the 
implementation of the package, as a way to 
assert a base against which to compare the 
results (Deffner et al., 2012). 
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4.2 Tool Description

The Cycling Measures Selector aims to be an 
interactive framework for consulting details on 
appropriate measures for the starter context 
and providing guidance on efficient measure 
packaging. It prioritizes two concepts prevailing 
throughout the tools analysed: 1) providing a 
collection of detailed measures and 2) providing 
best practices. The first reaches the starter 

audience by focusing on context appropriate 
measures and extensive details on each one. The 
second clarifies the best implementation practices, 
not only for each individual measure, but also 
for the packaging process itself. Thus, the CMS 
highlights the building blocks of efficient packages 
of measures, boosting the know-how of cities with 
less resources. 
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The tool guides and supports decision-making through 
an online interactive process where users themselves 
select the measures and packages according to 
their specific context, providing evidence-based 
information and a set of recommendations and alerts, 
without predetermining the preferred approach. 
It is important to note that the CMS is intended to 
support, not substitute, the input of experienced 
agents in planning. 

As per the other tools developed by BooST, the CMS is 
available on the BooST website, through the main menu 
and through the slider section of the project’s Home 
page (Figure 26). The tool is divided in three stages. 
To navigate them, each page has, at the bottom, a 
Progress Bar indicating where within the tool the user is 
and how to advance and go back. A video explanation 
can also be found though the outputs option on the 
top bar (https://boost.up.pt/en/videos/). 

Figure 26: Location of the CMS in the BooST webpage 
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Step One . Selecting promotors 

The initial step asks for the user category 
to be defined from three options. The first, 
Municipalities, integrates a wider range of 
measures simultaneously focused on the network 
and the cycling conditions of the city and on 
the provision of information, awareness raising 
and other stimulus for changing the mobility 
behaviours of its inhabitants. Schools/Universities 
and Organizations/Companies, are two additional 
options that fit the profile of institutions which 

have autonomy in defining a mobility plan for the 
institution but are more limited than municipalities 
in terms of budget, target-audience and scope of 
intervention. 

The profile choice will lead to the next stage of 
the tool, the Measures’ Library, detailing the range 
of possible policy options. The measures vary 
according to the promotor, only presenting the most 
suitable to their intervention capacity (Figure 27). 

In addition, the promotor profile influences 
the Hierarchy of each measure, which was built 
upon the definition of Givoni (2014). In the CMS, 
this category defines which measures exert a 
Precondition relation over the others and identifies 
them as Primary. Their relevance comes from the 

capacity to establish the bases upon which the 
remaining measures can act. Thus, their presence 
in the packages in mandatory. The remaining 
measures, identified as Complementary, have 
varied intervention areas, allowing for flexible 
solutions. 

Figure 27: First phase of the CMS, Selecting Promotors 
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Step two . Measures’ Library 
A collection of cycling mobility measures is provided 
based on the state-of-the-art and state-of-practice, 
reflecting starter cycling cities needs and challenges. 
In total, the CMS contains thirty-one measures, but 
the presented number depends on the selected 
promotor (Figure 28). 

Figure 28: Second phase of the CMS, the Measures’ library 
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To ensure that the package creation is well informed, 
each measure is accompanied by a report, explaining 
in detail the way in which it operates, accessible with a 
click over a specific measure in the library (Figure 29). 
Each report is separated in six sections: (1) Summary, 
where the measure, its objectives and its importance 
are briefly described; (2) Description, listing the good 
practices to have when implementing the measure 
and what concrete actions are in its scope; (3) Low-
cost measures, which, when applicable, presents real 
cases where the measure was applied with limited 

resources; (4) Evaluation, describing the impacts and 
barriers of the measure and presents examples of its 
implementation costs; (5) Evidence, showcasing real 
cases where the measure was applied and evaluates 
the impacts it had on bicycle use; and (6) References, 
listing the sources for the information provided. 
When certain connections between measures 
are favourable to their implementation, links to 
said measures are featured. Thus, the different 
relations between measures and their potential are 
highlighted. 

Figure 29: Example of measure report
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Each measure is assigned a scoring field based on the 
external evaluation from experts on cycling. A wide 
range of academics, urban planners, associations, 
public authorities, and professionals in the field 
of bicycle production or systems management 
evaluated the measures using a five-level scale to 

represent the influence of each when promoting 
bicycle use. The final scores – between D (less 
efficient) and A (most efficient) - were attained from 
the comparison between their responses (Table 6).  
This score is not available to the site users to prevent 
influencing their choices. 

Table 6: Classification of CMS’ Measures 
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Step three . Creating Packages 
To create a package of measures users may select 
which ones they consider more relevant among the 
options available for the selected promotor profile. 
To reach this stage, the user must use the progress 
bar in the top of each page of the process, and click 
on the “Create Packages” icon (Figure 30). This 
progress bar allows the user to locate within the use 
process of the CMS and advance and go back as 
needed. 

Figure 30: Progress bar, locating each phase of the process 

In this third stage the tool pre-selects the mandatory 
measures and allows for up to five complementary 
measures to be selected. To provide more support to 
the creation process, calculating the result may trig-
ger a warning system, indicating if efficiency criteria 
are being met (Figure 31). These, based on synergy 
and barrier removal concepts found in the literature 
(Kelly et al., 2008; KonSULT, n.d.; May et al., 2012) 
consist in three criteria: Self-sufficiency, Communica-
tion and Competitiveness. 
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Figure 31: Example of warning system in the Third Phase of the CMS

Self-sufficiency refers to the process of overcoming 
financial barriers. These emerge when complex and 
financially demanding infrastructures are needed, and 
they can be overcome by measures that generate 
revenue. Thus, this criterion is considered as fulfilled 
when at least one measure that overcomes financial 
barriers is included in the package. 

Communication is based on the inclusion of measures 
of the Attitudes and Behaviours typology. They 
promote the attractiveness of the bicycle, fostering the 
support of the population. Their inclusion in a package 

facilitates the understanding of the objectives behind a 
cycling plan and encourages the community to support 
the decisions being taken towards its implementation. 
Thus, not only is the cycling infrastructure used properly, 
but the public barriers are more easily overcome. As 
indicated when describing the Soft/Hard synergy in 
section 4.1, communication measures are more efficient 
if there’s cycling infrastructure in place (Bamberg et 
al., 2011).Therefore, this criterion is only considered 
fulfilled when the Attitudes and Behaviours measures 
are associated with at least one measure of a different 
typology. 
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Finally, the last criterion, Competitiveness, seeks 
to hinder the use of the private automobile. To that 
end, it requires the selection of Push measures, 
thus facilitating the introduction of the bicycle in 
the mobility system. However, applying only Push 
measures is not sufficient to promote bicycle use. 
Hence, for this criterion to be fulfilled, the package 
cannot have a majority of Push measures. 

Users can select up to a maximum of five 
complementary measures. If more than five are 
selected, a popup will appear with such indication. 
After the selection of the intended measures, a click 
on the “Calculate result” button will generate the 
package score, that corresponds to its efficiency, 
between A++ (more efficient) and F (less efficient). 
This value depends on the score of each individual 

Thus, the tool is organized to prioritize the acquisi-
tion of knowledge regarding the fundamental bases 
of efficient package construction. It goes beyond 
evaluating packages of measures, focusing instead 
on clarifying the best practices of developing a cy-
cling mobility strategy.

measure and the Efficiency Criteria previously 
described. The more measures with a high score exist, 
the better its performance. However, the fulfilment 
rate of the Efficiency Criteria can alter the final score, 
either up or down (Table 7). A new package can be 
tested by click on the “Clear “ button. 

Table 7: CMS’s Package Scoring System 
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4.3 Using the CMS to support cycling strategies 

In practical terms, this tool can be used for multiple 
purposes. The detail of the Measures’ Library allows 
it to be useful in identifying a viable alternative when 
creating a package. For example, when a specific 
goal asks for a type of measure, such as measures 
which decrease the competitiveness of the car, the 
Measures’ Library presents a set of measures which 
fulfil that goal and lists different actions that fall in its 
scope. In addition, the information sheets of each 
measure offer links to other measures when they are 
compatible. This diversity allows for the promotors 
to choose which action and/or measure better fulfils 
their goals and fits their specific needs. 

This variety can then be transported to the package 
creation phase, allowing for each of the alternatives 
to be tested in the framework. Each alternative 

can alter the efficiency results and generate 
different alerts and scores, highlighting the 
package building process. The results generated 
will provide varied information to substantiate a 
discussion among the planning team. If a team 
is planning the first cycling strategy for their 
focus area, they might decide to offer a more 
comprehensive solution, and thus would focus on 
fulfilling the three efficiency criteria. If, on the other 
hand, there is already a comprehensive strategy 
put in place, and they seek to merely strengthen 
their restrictions on the private vehicle, they might 
prefer to verify which combination of restrictive 
measures provides them with a better efficiency 
score. The different results from the CMS will 
provide specific information for them to build on 
their ideas and centralize their intent. 
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...the goal of the CMS is not to provide the 
perfect package, as not all strategies require a 

maximum score.“
”

It is important to note that the goal of the CMS 
is not to provide the perfect package, as not 
all strategies require a maximum score. While 
strategies with greater ambition in terms of altering 
the modal share would benefit from higher scores 
combinations, each promotor must be aware of 
their circumstances and identify the intended 
goals. Furthermore, it only presents the potential 
efficiency of the packages. The actual efficiency is 

dependent on the way in which each measure is 
implemented. A badly designed cycleway would 
not guarantee as many users as a properly designed 
one. The same is true for every measure. Therefore, 
it is of the utmost importance to verify what are 
the good practices to implement each measure 
(which is also available in the information sheet of 
each measure) and implement a monitoring and 
maintenance program. 

108
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4.4 Evaluation of the tool  

To evaluate how the CMS truly impacts the deci-
sion-making process, a series of workshops were 
devised to test its soundness, user friendliness, 
and utility. A session was organized with planning 
practitioners of twelve Portuguese municipalities. 
Participants were grouped according to their con-
text and used the tool to develop a cycling strategy 
in a hypothetical municipality, with a set of issues 
and objectives similar to their own. All groups were 
asked to evaluate the tool through a survey with 
predetermined statements ranked in a five-point 
Likert scale, from ‘Strongly disagree’ to ‘Strongly 
agree’ (Mélice Dias et al., 2021). 

Out of the analysis of the added-value of the three 
tools of the BooST toolkit, the Cycling Measures 

Selector appears to have generated the strongest 
consensus among practitioners. The comprehensive 
scope of the tool was particularly appreciated, name-
ly regarding the detail and organization of the Meas-
ures’ Library (Figure 32). On the theme of user-friend-
liness, more practical aspects were evaluated, mostly 
focused on the interface of the tool. This included its 
ability to facilitate the creation of create ideas, the 
clarity of its results and the facility it provides to their 
comparison. These concepts were agreed by plan-
ning practitioners, though they generated different 
levels of enthusiasm. The clarity of results generated 
some doubts among activists and academics, which 
might be due to different organizations between 
their session and those of planners, which left less 
opportunity to interact directly with the tool. 
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Figure 32: Summary of planners’ evaluation of the CMS 

Lastly, utility encompassed the impact of the 
tool in different dimensions of the planning 
process, focusing on the tool’s insight on the 
specificities of cycling promotion measures, its 
insight on the strategic thinking of assembling 
a package, and the relevance of the provided 
aggregated score to substantiate the strategy. 
Other aspect of the utility evaluation focused on 
the outcomes of the tool, namely its capacity to 
generate consensus, facilitate communication, 
both within the planning team and with the 
community, and provide a new understanding 
of existing promotion measures. This dimension 
also encompassed the tool’s capacity to renew 

the commitment to promoting bicycle use, by 
analysing the intent to use and share knowledge 
generated by the CMS. 

This concept generated mostly positive responses, 
yet it also contained the greatest number of 
divergent answers and doubts. Within the different 
stages of the decision-making process, both insight 
on strategic thinking and the relevance of the 
aggregated score were well received. However, the 
insight on promotion measures did not fare as well, 
as planning practitioners felt they did not acquire 
new knowledge and merely felt the tool provided 
an organized framework for them to access it. 
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...the CMS emerges as particularly useful 
for providing explicit information on cycling 

measures and to substantiate municipal 
strategies.

“
”

Within the dimension of the tool’s outcomes, 
the commitment to promote bicycle use was 
unquestionably reinforced. However, there 
was uncertainty regarding the tool’s support of 
the debate, its facilitation of knowledge and 
communication. The last topic was split, with all 
planners agreeing with the support granted to 
communicating between peers, but a minority 
disagreeing with the support granted to 
communicating with the community. 

In a different point of view, academics and 
activists raised some questions regarding the 
CMS’s impact on the different stages of the 
decision-making process. Though the majority 
did still agree that the tool was useful for 
providing insights on promotion measures and 
strategic thinking, with the aggregated score 
playing a role in that aspect, some questioned if 
the tool could be wrongly used to replace expert 
opinions and judgments. 
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Considering the entirety of this participatory 
experience, the CMS emerges as particularly 
useful for providing explicit information on cycling 
measures and to substantiate municipal strategies. 
Nevertheless, some planning practitioners felt that 
its potential would go unrecognized among more 
sceptic political decision-makers. 

Planning practitioners did suggest adding more 
layers to the tool, which would contribute further 
to the formulation and assessment of the initial 
package. This was based on the addition of pre-

defined scenarios and objectives to the promotors, 
associating each of these combinations with its own 
set of a more restricted Measures’ Library. They also 
suggested adding indicators to evaluate the proper 
implementation of measures, which could facilitate 
the ‘Monitorization’ and ‘Evaluation’ stages. However, 
both contributions would create greater restrictions 
to package creation and implementation. Given the 
large number of possibilities in terms of context and 
objectives, these restrictions could exclude some 
cities or influence them to create less appropriate 
strategies. 

Planning practitioners did suggest 
adding more layers to the tool, 

which would contribute further to the 
formulation and assessment of the 

initial package.

“

”
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4.5 Other Tools 

Several instruments have been created, with 
varying levels of interactivity. The focus is usually 
on providing information on mobility measures, 
especially regarding best practices in their 
implementation and their impact. Max Explorer 
(EPOMM, n.d.) and SiMPlify (WBSCD, 2016) are 
examples of this. The VTPI Online Encyclopedia 
(Litman, 2003), on the other hand, provides a 
less interactive platform but offers more detail on 
each measure and on the connections between 
them. In terms of packaging, KonSULT (Kelly et 
al., 2008; May et al., 2018, 2012) also provides an 
interactive platform to experiment and evaluate 

multiple possible combinations of measures. 
However, neither of these tools focuses specifically 
on the Starter Cycling context. Thus, the provided 
information lacks specificity regarding the 
barriers and needs of these cities, hindering the 
identification of the most appropriate measures 
(Mélice Dias et al., 2021). The CMS builds from 
existing support systems, namely KonSULT (Kelly et 
al., 2008; May et al., 2018, 2012), PRESTO (Dufour, 
2010) and VTPI Online TDM Encyclopedia (Litman, 
2003), but centres on the Starter Context through 
the measures it details and through its focus on 
good package building strategies. 
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5
Final

Reflection   
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5.1 Concrete measures to boost bicycle use in Portugal

Currently, Portugal still lacks both a strong bicycle 
tradition and an urban development process 
towards the creation of human scale cities, and the 
last decades show concerning trends. In 40 years, 
the Portuguese population under 19 years has 
dropped from 3,3 million to 1,9 million. This means 
a reduction in 40% on the number of children that 
populate schools and play on street and parks. 
Over the same period, the number of cars on cities 
has more than doubled. Today, we have over 2,5 

time more cars (5,2 million) than younger residents 
below 19 years of age (1,9 million). Cars have become 
dominant not only in occupying the physical space 
of urban areas but also within our daily lives. They 
now represent 14% of the total budget of families, 
as much as all food expenses (INE, 2017). Urban 
residents spend almost as much within vehicles as 
they dedicate to spending with family members. 
And all trends point to a persistent growth of car 
dominance. 
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Cycling mobility is on the governmental agenda 
through the National Strategy for Cycling Active 
Mobility (ENMAC) that contain 51 measures with the 
ambition to reach a modal share of 7,5%. To achieve 
that goal several actions are included, from the 
construction of new bicycle infrastructure, subsidizing 
bicycle purchase, the UBIKE6 project and initiatives 
with schools. This political commitment has also 
been revealed with the Portuguese government 
involvement in the Pan-European Master Plan for 
Cycling Promotion. Still, it is within the viewpoint of 
the central government that the direct intervention 
within the territory lies within the competences 
of municipalities, who should guarantee the 
operationalization of the ENMAC actions. 

The pandemic, despite all the negative outcomes, 
has allowed for the experimentation of new urban 
solutions, namely those with a temporary nature and 

focused on pedestrianization and increase bicycle 
use (Figure 33). The examples of Porto and Lisbon 
appear as important efforts from municipalities 
to change the current car dominant modal 
distribution. These actions have shown that it is 
possible to test new forms of rescuing public space, 
providing new forms to take advantage of the city. 
Despite some criticisms over its implementation, 
it was possible to have a glimpse of a new model 
for urban development, less dependent on the car 
and more inclusive of pedestrians and cyclists. In 
some cases, even with collaboration with living 
forces such as associations and activists. The 
enforcement of these new policies for the bicycle 
will certainly benefit from the boost provided by 
the Recovery and Resilience Plan (PRR), the PT 
2030 and the new municipal cycle 2021-2025. 
However, currently little evidence exists on how 
these will see the light of day. 

Portugal still lacks both a strong 
bicycle tradition and an urban 

development process towards the 
creation of human scale cities...

“
”
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The pandemic, despite all the negative 
outcomes, has allowed for the experimentation 

of new urban solutions, namely those 
with a temporary nature and focused on 

pedestrianization and increase bicycle use.

“
”
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Figure 33: Temporary pedestrian street in Porto during the summer of 2020 
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Over the several sessions hosted by the BooST 
project, it became clear that the transition to the 
decarbonization of the urban model will generate 
inevitable conflicts. Additional venues for dialogue 
and concertation are paramount, as the longer 
lasting solutions will be the ones that can benefit 
from the adoption of co-creation strategies. In 
this path several contradictions will be exposed, 
especially among those that “want a better world, 
but that are not available to change mobility, leisure 
and consumption habits”. 

There is also the conviction that this change will 
not take place by decree as mobility is part of a 
complex urban system. Overlapping geographies 
of residence, work, study, shopping, and leisure 
will have to rebuilt over solutions that prioritize the 
reduction of distances, speeds, and frequency of 
trips. In response to the complexity of the urban 
system, additional recommendations lie in the 
definition of incremental actions, allowing time for 
proper testing and acceptance. 

The 15-minute city, presented at the final conference 
of the project (https://boost.up.pt/en/conferencia) 
by Carlos Moreno, can provide a good contribution 
in that regard. The concept put forth by Carlos 
Moreno is “a narrative to a new urban life” and a 
motto to transform cities using a proximity scale. 
It is not a ready to use global recipe, but rather a 
challenge to decision makers, technicians, citizens, 
and local actors within the search to most suited path 
to each territorial reality, and its underlying social 
and economic context. This concept introduces the 
necessity to look towards the idea of proximity under 
multiple dimensions (Moreno et al., 2021). First, the 
ecological one, based on a reduction of motorized 
travel and CO2 emissions. Second, a spatial 
dimension, sustained on the recovery of public 
space to the promotion of leisure, social gathering, 
and urban biodiversity. Third, a social dimension 
that can foster the creation of new local businesses 
(aiming to short urban circuits) and neighbourhood 
activities. Finally, it also entails a civic dimension 
that can stimulate experimental actions of tactical 
urbanism and community funding.  

...the transition to the decarbonization of 
the urban model will generate inevitable 

conflicts... There is also the conviction that 
this change will not take place by decree as 
mobility is part of a complex urban system.

“
”
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However, the blind acceptance of narratives has its 
own risks, as Marco te Brömmelstroet has alerted 
in the project’s final conference. If properly used 
they can have a mobilizing and transformative role 
of imaginaries, practices, and paradigms. If poorly 
applied they can be vague statements devoid 
of consequences. As a result, there are risks that 
this narrative of the proximity city can generate 
vicious effects, such as the accentuation of hyper 
qualification of central city areas, concentrating public 
investments, fostering gentrification trends, expelling 
those with less income and reinforcing asymmetries 
between privileged areas and forgotten peripheries. 
Additional remarks can be pointed to a possible 
lack of consideration with the diversity and contexts 
and the reasons that explain urban inequality, with a 
technocratic and top-down structure that disregards 
the involvement of communities. 

...“a narrative to a new urban life” and 
a motto to transform cities using a 

proximity scale... there are risks that 
this narrative of the proximity city can 

generate vicious effects...

“

”
As several participants have pointed out during 
the first day of the conference, it is important 
to accelerate changes, both on active mobility 
and urban policies. Marco te Brömmelstroet has 
left three suggestions to reinforce the weight of 
cycling mobility and reach the 7,5% target that 
the Portuguese government established within 
the National Strategy for Cycling Active Mobility. 
First, articulate mobility with territorial planning, 
focusing on the approval of new functions, ensuring 
that travel under active modes is prioritized. 
Second, articulate new cycling networks with 
public transport and reduce traffic speed in central 
city areas, creating a more favourable context 
to all travel modes. Third, experiment with new 
solutions (particularly through tactical urbanism), 
observing behaviours and results and fine-tune 
the most perennial cycling infrastructure plans. 
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5.2 The contribution of the BooST toolkit

The focus of this project – Starter Cycling Cities – 
illustrates very well the starting position of Portugal 
(currently with less than 1% of cycling modal share) 
and shows how long is the path ahead to reach the 
ENMAC goal of 7,5%. 

Several concerted efforts are necessary to accelerate 
this approach, combining the Government, 
municipalities, employers and key stakeholders of 
large traffic generators, the bicycle industry, local 
organizations and citizens. The BooST project 
provides a set of tools that can assist in the much-
awaited transition, and there is the expectations 
that its proper use can support planners, capacitate 
citizens and raise awareness among decision makers. 
The importance of evidence-based tools were clearly 

highlighted throughout the project with many local 
practitioners pointing out the value of providing clear 
technical evidence even to support implicit knowledge. 

Being a scientific research project, promoted within 
a partnership between the University of Porto and 
Aveiro, it is a good example on how academia can 
demonstrate the existence of both alternatives and 
choices on how cities and mobility are looked upon. 
The project and its tools can also help to focus the 
discussion on the cities on which we would like to 
live in (liveable city with short distances, a sense of 
community and more space for children, youths, and 
the elderly) and on the methodologies that can be used 
to make them possible (language, communication and 
participative tools). 
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