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1. INTRODUCTION

Worldwide, the potential of cyclinfpr a progressively futurbas beenacknowledgg(S. Handy,

Wee, & Kroesen, 2014; Pucher, Buehler, & Seinen, 20hiy acknowledgement follows examples

of more experienced cities which have been leading cycling measures and policies
implementation. Nevertheless, many other cities, thecadled $arter cycling citiefPRESTO,
2010)are still struggling to find the right approachitrease their cycling level§heseare cities

that present a residual share of cycling (below 10%), revealing a lack of cycling raditio

Despite of the politicaharrative and even some symbolic policy actions in favour of a modal
change towards cycling, the starter cycling cities often show some dominance of political, cultural
and technical scepticism around change. Some of them havelaleed only limited measures
towards cycling, such as, leistwdented cycling infrastructure or providingmall scalebike-
sharing systemsTheseCultural and political barrierszpresent a challenge that needsgent
attention if a change is awaited.

With this scenario as background, this report explores ithglementation of the concept of
potential for cycling by developing an assessment metteyghble of categoriing and providng

a spatial visualization of the potential for cyclingstarter cyclig citiesaccording toa three
dimensional approach that considers Tar@etpulation, TargeAreas and Political Commitment

to Cycling. As such, the Potential for Cycling Assessment Method allows the identification of areas
with cycling potentialn the meantime it serves as a support the development of policies.

This report presents the final version of the Potential for Cycling Assessment Method, and its
application to 8 Portuguese municipalities, which were the case studies of these project: Barcelos;
Braga; Cascais; Guimaraes; Matosinhos; Oporto; Vila Nova de Famalicdo and Vila Nova de Gaia
and the application of the method to the city of Barcelona.

The report is structured as follows: Chapter 2 presents an overview of the literature reviewed to
suppot the creation of the methodology. This review included factors that influence cycling use
and similar methodologies to assess cycling potential. Chapter 3 presents a detailed description
of the Method, which is divided in its thredimensions: TargePopuation, TargetAreas and
Political Commitment to Cycling, culminating with the presentation of the Typology of Cities
according to their cycling potential. In Chapter 4, we present a brief overview of the main
geographic, demographic and modal patternga€h one of the case studies. This is then followed

by Chapter 5, which displays the results of the assessment of each case study. Concluding the data
analysis, the classification of the municipalities according to the developed Typology of Cities is
presented, ranked according to their cycling potential.



2. INFLUENCE QBYCLINGJSE

To assesthe cycling potential of aity, it is necessary tidentify the segments of the population
with more propensity to cycl@he targetgroups), as well as the target agwhich due to their
physical characteristics (built and natural environment) may facilitate cycling. Therefore, it is
important to identify which factors influence the choice to use the bicycle as a mode of transport.

Previous research already providegeresting baseline information to identify these factors.
According to that, four groups of factors are identified to play a key role on the choice of cycling
individual factors,which includessocioeconomic and attitudinal factors, social environment
factors, & well adfactors related to the physical environment (marade and natural factors).
Tablel presents the main factors found to influence cycling in previous research, aggregated into
4 groups:

Tablel - Factors Influencing Cycling

Individual Factors Physical Environment: Built Environment Factors

Age Cycling Infrastructure

Gender Road and Traffic Conditions

Income Land Use

Home Ownership Presence of a University

Education Level ‘Slope
Students Weather

Other Socioeconomic Factors | Seasons

Attitudes Towards Cycling

Some of these studies used aggregated data at the city level (GtitdSei (1992); Dill & Carr
(2003); Buehler & Pucher (2011); Mertens et al. (2017)), while others used disaggregated data (O.
Plaut (2005); Transport for London (2010); Dill & McNeil (2013); Stinson & Bhat (2004); Handy &
Xing (2011); Gatersleben & Applet@007); Parkin et a{2007); Titze et al. (2010); Geus et al.
(2007); Segadilha & Sanches (2014); Tilahun €@0.7); Ma & Dill (2015); Heesch et al. (2015),

at the individual level. Additionally, there were some articles that conducted literaturiewev
studies (Heinen et al. (2010) and Fraser & Lock (2010)).

2.1. Individual Factors
Several studies examined bicycle commuting focused on the individual factors. Within these, we
have socieeconomic factors (such as age, gender, income, home and car owrseost@gucation
f S@St0 YR FGdAGdzZRSa (261 NRa OeOfAy3a tA1S KIFGAyY:
confidence in using the bicycle.



Age is one of the most important factoirequent mentionedin the literature which shows that
cyclingbecores less popular with age, especially regarding commutikarording toTransport

for London (2010), the average cyclist in London ranges the ages between 25 and 44 years old.
Moreover, Goldsmith (199%, when analysingthe American census in major US cititee age

factor appeared to be thenost significant demographic variabl€he study shows thatycling
seemso be more popular between people in their migentiesand it declineprogressivelyas

bythe age of 45the reduction isignificantGoldsmith 1992).In another American study Blaut

(2005) the ageing effect on cycling is noticed as webrly 10.5% of the bicycle commuters were
older than 55 years old. LikewisBjll & McNeil (2013yeassures what was founith previous
studies, as they fandan over representation of adults over 55 years old in the-opeling groups.

Another factor commonly found in the literature is gender. Most of the authors found that women
appear to cycle less than men. Dill & Carr (2003) found that 87% of bioylauwers in the

census data from 2000 in 43 cities across the United States were male. Furthermore, Gatersleben
& Appleton (2007), Goldsmith SA. (1992), Stinson & Bhat (2004), O. Plaut (2005), Levinson et al.
(2006); Transport for London (2010), Heinerakt(2010); Handy & Xing (2011), Dill & McNeil
(2013), all verified that male cyclists were more common than female. However, in countries with
high cycling rates, such as the Netherlands and Denmark, women cycle as often @sainen,

Wee, & Maat, 2Q0; Pucher & Buehler, 2008ucher & Buehler (2008) argue the main reason for

this fact is related to cycling being much safer in those countries than in the USA and the UK, with
much lower fatality and injury rates for cyclists.

The relation between cyiag and income is less clear. Dill & Carr (2003), Plaut (2005) and Litman
et al. (2017) all found a positive association between bicycle commuting and lower incomes.
However, Transport for London (2010) found that the average cyclist had above averages.

Both Plaut (2005) and Handy & Xing (2011) found a negative relation between homeownership
and cycling to work. Handy & Xing (2011) justify this with the possibility of homeownership serving
as an intermediary for lifeycle stage, combining the effts of age, income, and household size
(which separately were not significant in their model). They also state another possibility related
to the fact that renters could have more flexibility in choosing where to live, making it easier to
choose shortedistances to work and therefore choosing the bicycle as a mode of trariSpdrt
Handy & Xing, 211).

Carownership (Stinson & Bhat, 2004; Plaut, 2005; Parkin, et al., 2007; Titze, et al., 2010) was also
associated with lower cycling levels, while a positive relation between higher education levels and
cycling seems to exist (Plaut, 2005; Geus,.eR808; Transport for London, 2010).

The identification of people as studerdappeasto be a strong factor as wellsa possible target
populationfor promoting cycling (Goldsmith, 1992; Dill & McNeil, 20Hgher levels of cycling
were found in statiscal data from 1990 U.S. census, examine8alyes (1996}his presence was
especiallyfound in metropolitan areaswhere universitiesare located Dill & Carr (2003)onfirm
those findings as thestudyfoundthat 21% of the bicycling commuters wer@dénts, compared
with only 11% of all commuterg&inally,Gatersleben & Appleton (2007) hypothesizes that lower
car ownership rategicreases the potential of students to have positive attitudes towards cycling.

Besides that,having positive attitudes tovards cycling increases the odds of start cycling
(Gatersleben & Appleton, 2007; Geus, Bourdeaudhuij, Jannes, & Meeusen, 2008; S. L. Handy &
Xing, 2011; Heinen et al., 2010; Titze et al., 20A@y{itionally, Geusteal. (2008) and Titze et al.



(2010), as well as Heine et al. (2010) and Garcia et al. (2015), all stated that people with a high
level of confidence in their own ability to achieve intended results féilfacy or perceived

behavioural control) were merlikely to cycle.

Table2 presents a summary of the main findings of each article related to the impact of the
Individual factors on the bicycle commuting levels. If the impact was negative (i.e., decreases
I NIIAOES F2dzyR y?2

cycling) is represented 8cadc A F G KS

Gnés TFTAYI 8

Table2 - Main findings from the literature about thindividual factors influence on bicycle commuting (classification

Socieeconomic factors

Age

Female

Income

Home ownership

Car ownership

Education Level

Students

Higher professional
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Being physical

. + Heinen, et al. (2010)
active
Cycling fornon Stinson & Bhat (2004)
work trips

Positive image of Geus et al. (2008); Titze et €2010);

= : + 4+ :

S o cycling Handy & Xing (2011)

= 8 tSNE2YOQa e Geus et al. (2008); Titze et 2010);
< confidence Garcia et al(2015)

2.2. Physical Envonment: Built Environment Factors

Several studies have identified a great number of factors related to the physical environment,
specifically mamade that influence the levels of cycling. We will divide those factors between
cycling infrastructure (bi@e lanes or paths, bicycle facilities close to the workplace, etc.), other
types of transport infrastructures (traffic calming/slowing devices, types of streets and
intersection signalization), safety (traffic conditions, perceived lack of safety), Engatterns
(density, mixture of functions, connectivity to activities, distance to workplace) and presence of a
university/college.

Apositive correlation between the presence of bicycle infrastructure and bicycle comnwting

found in many studiegDill & Carr, 2003; Stinson & Bhat, 2004; Tilahun, et al., 2007; Buehler &
Pucher, 2011; Handy & Xing, 2011; Dill & McNeil, 2013; Segadilha & Sanches, 2014; Heesch, et al.,
2015; Ma & Dill, 2015; Mertens, et al., 201&rcording taGoldsmith (19925omeUS citeswith

higher levels of bicycle commutingfered around70% more bike lanes and/or paths per roadway

mile and six times more bike lanes per arterial niilkewiseDill & Carr (2003) verifigthat higher

levels of bicycle infrastructurmeet higher raes of bicycle commuting. Dill (2009), imgaking

down GPS data on bicycling behaviour from 166 regular cyclists in Portland disSéyeredhat

a small cycling route obnly 8% of the total networkwvas responsible for 52% of travel by
commuting cycliss. Handy et al. (2014), who assessed the cycling research needs and challenges,
found several studies positively associating the availability of bicycle infrastructure with cycling
for transport. Although the presence of cycling infrastructure is con®deio be important to
influence cycling, the connectivity of the netwoskens to be crucial for cyclists, especially
regarding more inexperienced cyclists (Segadilha & Sanches, 2014; Heesch, et al., 2015; Mertens,
et al., 2016).

Besides the cycling infsiructureand its connectivitythe impact oftraffic, specifically lowraffic

and low speed roadalso appears to have a major impact on levels of cy@agkin, et al., 2007,

Dill & McNeil, 2013; Segadilha & Sanches, 2014; Ma & Dill, 2015; Merteak, 2016).For
instance, Pucher & Buehler(2008) identified traffic calming measures in residential
neighbourhoods to be crucial to cycling. In relation to roads with speed limits below 30 km/h,
Mertens et al. (2017) found it to be positively associated with more cycling transport.

Moreover, a ngativeconnection between a greaterip distance and cycling sharstands out in

the literatureavailabl€ | & A G Ay ONBFasSa GKS GNALIQa GAYS |yR
2004; Parkin, et al., 2007; Handy & Xing, 2011; Broach, et al., 88@adilha & Sanches, 2014;

Sousa, et al., 2014; Heesch, et al., 2015).fahisr is reinforced by findings related to the urban

density, where studies demonstrate thatlenser urban areas and mixede development



increasegycling levels as it shortenise distanceshat cyclists have to ridéBaltes, 1996; Stinson
& Bhat, 2004; Parkin, et al., 2007; Heesch, et al., 2015; Ma & Dill, 2015).

Table3 presents a summary of the main findings of each article related to the impact &

Environment factors on the bicycle commuting levels. If the impact was negative (i.e., decreases

OO0t Ay3d0 AACNBLNBIEKE SRNIDAEROWGS F2dzy R y2 AYLI OG 2N
Gnéx FAYlLfte AT (KS AMNIRDASYy GNBIEyE RS & QEGIANVINS MArL

Table3 - Main findings from the literature about the Built Environment factors influence on bicycle commuting
[classification based on (Handy & Xing, 2011)].

Lack of cycling

infrastructure GG Sousa et al. (2014)
Goldsmith SA. (1992); Dill & Carr
(2003); Dill (2009); Buehler & Pucher

Bicycle lanes (on (2011); Handy et al. (20143egadilha

+++++++

road) & Sanches (2014); Ma & Dill (2015);
Mertens et al. (2017); Litman et al.
(2017)

Goldsmith SA. (1992); Dill & Carr

(2003); Rodriguez & Joo (2004);

Tilahun et al. (2007); Pher & Buehler

(2008); Dill (2009); Fraser & Lock
+++++++++7 (2010); Heinen et a[2010); Titze et al|
+++++ (2010); Buehler & Pucher (2011);
Broach et al. (2012); Dill & McNeil
(2013); Handy et a{2014); Segadilha
& Sanches (2014); Heesch et al. (201
Ma & Dill (2015)Litman et al. (2017)
Broach et al. (2012)

Bicycle paths
(segregated or off
road)

Cycling Infrastructure

+

Bicycle boulevards
Bicycle paths along
heavily traffic roads
and intersections

+

Pucher & Buehler (2008)

Continuity of the Heinen et al. (2010); Segadilha &
cycling ++++ Sanches (201); Heesch et a{2015);
infrastructure Mertens et al. (2016)

Bicycle facilities
(racks, showers,
etc.) close to the
workplace

Goldsmith SA. (1992); Stinson & Bha
+++0 (2004); Heinen et a{2010); Handy &
Xing (2011); Handy et al. (2014)

Pucher & Buehler (2008); Titze et al.

i i +++
Traffic calming (2010); Ma & Dill (2015)

Road and
Traffic

Parallel parking (fol
cars) S
Intersections CCC Heinen et al. (2010); Broach et al.

Segadilha & Sanches (2014)

Conditons



signalization (2012); Segadilha & Sanchesi2p

Number of traffic Segadilha & Sanches (2014)

lanes

Parkin et al. (2007); Heinen et al.
Dangerous traffic (2010); Fraser & Lock (2010); Broach
conditions (high (CCCCCCgcg | al (2012); Dill & McNe2013);
volume of traffic Segadilha & Sanches (2014); Ma & C
and high speeds) (2015); Mertens et al2016); Mertens

et al. (2017); Litman et al. (2017)
rPorjrSlgggiuc')[g C Segadilha & Sanches (2014)
Parkin et al. (2007); Segadilha &
Sanches (2014)
Goldsmith SA. (1992); Baltes (1996);
Stinson & Bhat (2004); Parkin et al.

O+++++++ (2007); Fraser and Lock (2010); Hein

Pavement quality | + +

Urban/Population

density et al. (2010); Heesch et al. (2015);
Litman et al(2017)
Living in a Urban - Sinson & Bhat (2004); Transport for
Area London (2010);
Mixture of bt Heinen et al. (2010); Ma & Dill (2015)
g functions Litman et al(2017)
b= Attractive ,
% neighbourhoods Titze et al. (2010)
3 Goldsmith SA. (22); Stinson & Bhat
'c'éd (2004); Parkin et a(2007); Heinen et
| Distance o work al. (?OlO); Fraser & Lock (2010); Har
place CGCGCECCCE | &Xing (2011); Handy et §2014);
Segadilha & Sanches (2014); Sousa
al. (2014); Heesch et al. (2015); Litm:q
et al.(2017)
!_|V|ng and working + Stinson & Bhat (2004)
in an uban area
Living and working Heinen et al. (2010); Transport for
in the city centre London (2010)
Presence of a university inthe ++ + Goldsmith SA. (1992); Baltes (1996);
city Litman et al. (2017)

2.3. Physical EnvironmentNatural Environment Factors

Regardinghe natural factorsthe most influencing factor ithe absence of slopes (Goldsmith,

1992; Rodriguez & Joo, 2004; Parkin, et al., 2007; Sousa, et al., 2014), with Broach, et al. (2012)
founding that cyclists wouldather travel longerdistancesthan to choose routesvith slopes

above 2%. Goldsmith (1992) justifies this negative impact with the additional physical effort
needed for climbing hillsyhich would decrease the propensity foicycle commuting.



Slope CCCCCCCCC Goldsmith SA. (1992); Rodriguez & .

>
5 (2004); Parkin et al. (2007); Heinen
§> al. (2010); Fraser & Lock (2010; Bros
g et al. (2012); Segadilha & Sanct
= (2014); Sousa et g2014)

Mild temperature | + + + Baltes (1996); Parkin et al. (200
E Heinen et al(2010)
§ Rain CCCC Goldsmith SA. (1992); Parkin et
= (2007); Heinen et al. (2010); Sousa
E al. (2014)
g Summer ++ Stinson & Bhat (2004); Heinert al.
O (2010)

Darkness C Heinen et al. (2010)

2.4. Social Environment Factors

There is some evidence about the impact of the social environment on cycling. According to Handy

& Xing (2011) a negative social environment may influence bicycle commuting naore fhro
OAOROtAY3 SY@ANRYYSYylU® LYy GKS | SAySy SG Ftd 6Hn
as well as the existence of-wmrkers cycling were positively associated with bicycle commuting.

According to Handy et al. (2014), if cycling isnsiethe community as a normal way to travel,

residents will be more inclined to cycle, further reinforcing the community norm. Additionally, in

the analysis conducted by Geus et al. (2008), participants who had relatives who gave supported

and cycled wi them were more likely to cycle for transport. Finally, the impact of community

attitudes on cycling was also mention by Litman et al. (2017) who argues about the importance of

O OfAy3 0SAYy3 LISNOSADGSR | a a2 OAisind tiedicytlddddI8 LG | 6t S A
4 presents a summary of the literature review main findings related to the Social Environment

factors impact on the bicycle commuting levels.

Table4 - Main findings from the literatre about the Social Environment factors influence on bicycle commuting
(classification based on (Handy & Xing, 2011)).

Negative social environment of

H Xi 2011
the workplace andy & Xing (2011)

Relatives suppadr + Geus et al. (2008)
Heinen et al. (2010);
| 2YYdzy AGedQa a2 +++ Handy et al(2014);

Litman et al. (2017)

2.5. Comprehensive assessment methods

Most of the supporting tools specific for cycling, focus on cycling infrastructure design such a
models to assess overall quality and usability of streets for cycling use. It considers the geometrics
of the roadway segments and intersections, pavement conditions, traffic speeds and volumes,



among others. These models usually produce an index thrmbeacompared with a rating scale
to assess the specific roadway segment or intersectegardingits compatibility to cycling.
Examples of these models are the Bicycle Safety Index Rating ((B&8IR) 1987dr the Bicycle
Levelof-Service (BLO@)ighway Capacity Manua?010)

wS3aF NRAY 3 (K Swirddhehth tBalieQs aGeéaé ruyiidr oStooBne of the most
establishedtoolsi=tS / 2 LISy Kl 3SyAT S LYRSE® ¢KA& AYRSE NIy
different categories ideally for cities with an mature cycling culture: bicycle culagh&cacy;

bicycle infrastructurebicycle facilitiestraffic calming; urban planningoike share programs;

gender split; modal share for bicycles; modal share increase since 2006; perception of safety;
politics; social acceptancesargo bikes and logist€'The Criteria For The Copenhagenize Index,"

2017)

Another example can be seen in the study of Zayed (2017), who developed the Index of City
Readiness for Cycling and applied it to Egyptian citiesatither analysedhe primary features

of the top 20 citieof the Copenhagenize Index, identifying city populaticity, area, city form,

road network lengthand motorized transport modal split as thiendamentals of cycling
commuting

A different number 6tools focus on current and future cycling demand. For instance, the Analysis

of Cycling Potential (ACBY Transport for London (2010), identify trips currently made by motor

vehicles that could be shifted to the bicycle. The study is basedonmodiddS e & 2 F 02 Y'Y dz
AY [2YR2y O2y&aARSNAY3I RIFGF adzOK Fa GNRLI RAaGlY
age and profession. This toehables the production ofieat maps of cycling potential across

London, estimating potential cycling trigeransport for London, 2010; Lovelace, et al., 2017). In

addition to that, there is the propensity to Cycle Tool (PCT). This tool is a travel forecast model

that combinesorigintRSa G Ayl GA2Yy o6h50 RIGF  FMRrotte digkaBece 9 y It | Y
and hilliness to represent cycling potenti@lovelace et al., 2017)

Overall, there are quite interesting studies on cycling potential tools. However, most of them
present shortcomings in the context of starter égyglcities. Some of them require a large amount

of data on the street level, like the BLOS and the BSIR. Others were designed only for the macro
level, as the Copenhagenize Index and the Index of City Readiness for Cycling, limiting its
application to cies where cycling is at its minimum. Those which can be applied into an
aggregated and disaggregated analysis, like the ACP and the PCT, are strongly based on OD data,
that in the context of starter cycling citpyay not be available, limiting both thguality of the

results and thdl 2 2depiogimentto other regions.

Although researchon cycling assessment methoflas beenincreasing its application is still
limited, particularly regarding starter cycling cities. Therefore, there is a need for instrunigats a

to assist planner practitioners identifying cycling strategies in this context, which this research
tries to answer.



3. THEPOTENTIAL FOBYCLINRASSESSMENMIETHOD

Based on thditeratureQa Y I Ay FA Yy RA Y, AédeveldpBEda BefhddStRasdesse & S
potential for cyclingspecific for the context oftarter cycling citiespby employinga three
dimensional approach-{gue 1):

1 TargetPopulation ¢ the spatial identification and quantification ofthe population
segmentswith higher propensity to cycling;

1 TargetAreasq the spatialidentification and quantificatioof the areas providing suitable
physical and build environment conditions for cycling;

9 Political Commitment to Cyclimghe evaluation ofocal poliges on cyclingegarding their
capability of inducing modal shift to cycling.

Figure 1 presentshe indicators considered to assess each dimension, as well as the different
weightsusedin the aggregated mapasccording to its influence in cycling

Circulation Conditions
Cycling Infrastructure
Road Hierarchy

Age . Roa.d Wbk velocities . Accessibility to Education Facilities
Accidents
Topography (Slopes
; . pography (Siopes) Accessibility to the City Centre
Population Density 2
J and other Secondary Centres
Car ownership \2) Ta rget—PopuIation Target-Areas \ZJ Accessibility to Railway Stations
Y : F P
SodsntBrasarte 3) \1./ Ocupation Diversity
1 . Coverage Area for Cyclin
Education Level J ¢ yeune
Infrastructure and for 30 Zones
Population Coverage by Cycling Infrastructure . Political . Student Population’s Accessibility to School by Bicycle

Schools covered by Cycling Infrastructure . Commitment to ' Accessible Population by Bicycle

Network Coverage by Cycling Infrastructure ‘ CVC|Ing . Accessible Area by Bicycle

Population Coverage by Bicycle Parking . . Relative Accessibility by Car

PT stations Coverage by Bicycle Parking Existence of Complementary Measures

Relative Population Coverage by PT (Cycling/Walking)

Figue 1 ¢ The Potential for Cycling Assessment Method.

A scoring system from 1 (lowest potential) to 5 (highest potenigl}sed for each indicatoA
detailed map revealing the scores of each indicator is produced for target gggpuland areas,
providing spatial differentiation of cycling conditions of the study area, disaggregated at the
census track level (smallest statistical unit). An average score for the whole study area
accompanies each map. The individual maps ammbineinto an aggregatel map for target
population and target areasas well asn aggregatd score for the whole study areaigingthe



weights presented ifrigue 1). Furthermore, the TargeRopulation and TargeAreasdimensions

can be combined into a final map, the aggregated map, allowing the overlap of the city zones
where the population has a high propensity to cycle and the areas that facilitate cycling. Regarding
the Political Commitment to Cycling, no spatiadbysis is produced. Aggregate indicators are used

to gauge the level of commitment of policy measure to providing the necessary conditions for
cycling to take place.

Lastly a classification of the cities based on the aggregated scores by each dimensieated
according to the following nomenclaturés - High (with an aggregate score of 75), B-
Moderate (with an aggregate score of 2,3.6) and G Low (with an aggregate score < 2.3). This,
thus, enablesthe development of a city typology

Eachone of the dimensions, as well as the city typology development, are presented in detail in
the next subchapters.

The data for this analysis was collected using the Portuguese Census of 2011, databases like
OpensStreetMap and other geographical informatjmmovided by the municipalities involved.

3.1. TargetPopulation (TP)

¢KS TFTANBRG 3INRdzL) 2F AYRAOFG2NR |adasSaa GKS Oe ot ]
locations of the population segments with more propensity to cycle. The 5 socioeconatoicsfa

considered are:

1 Age;

i1 Population and employment density;
1 Car ownership;

i Student presence;

9 Educational level.

Age is one of the factors that has the highest influence on cycling levels, as well as Population
density, according to the literature. Thdoee, they have the highest weight in this assessment.
Employment density is also added to the Population density when data is availablewnership
indicator follows the literature evidence that higher car ownership levels are negatively correlated
with cycling. This factor is assessed by the relation of the number of cars per 1000 inhabitants and
the average of car ownership of tleeuntry. Moreover, there are indications that students have

a higher propensity to cycle, therefore the presence of studda taken into account in this
indicator. Only students from the third level of primary education to the higher education are
relevant for this analysis, as it corresponds to the age interval of people more likely to cycle. Lastly,
some authors in theiterature review connect higher education level, with higher cycling level.
This indicator final potential per census track is given after a combination of attributes values for
each of the four levels of education considered here (Without educatiBast ¢ Secondaryg

and Higher education).

Some indicators are calculated comparing the census track values to the average of that interval
to the city (age and student presence), while others consider a standard deviation for a group of
cities that share bondaries (population and employment density and education level)Tadée



6 for groups definitionEach census track is classified into a score from 1 (lowest potential) to 5
(highest potential) in accordance the criteria defined inrable5 below.

Table5 - Scoring criteria for Target Populatitmdicators.

Indicator 4 3 2
Age 1014 &
A 3 |Age 1529 >A Age 4044>A | Age 4549>A | Age <10&>50>
ge ge 1529 30-395A ge 464 ge 4549 ge <10&>50>,
Populatior . . . . .
. 3 t 5 t-5 = -+5| -- t-5 PD >
density 3 5 b b
Car
. CO <124 | 125< CO <240 250< CO <490 500< CO <75C CO >750
ownership
Student
) I 72 {-">%SP>H T %SP>H
Populatior tt : b = b = { 6S 6 SP>H
High School
Level .Of Igh Schoo SecondaryA BasiccA No Education &
education >A
*A /I AGeQa ! gSNIF IS F2N GKS LydSNDI €
* Standard Deviation

Table6ca S K2R RA&ZGNROdzIAZ2ZY | OO0O2NRAY3 (2 OAGEQ& Ay

Citiesper group Method ‘

Barcelos
;| B {GFyRFENR RS
Guimarées the 4 cities
VN Famalicao
Matosinhos i . L
5> Oporto {uI-yRI-_I\_LR RS
: the 3 cities
VN de Gaia
3 Cascais {GFryRFNR RS

3.2. Circulation Conditions

3.2.1.Cycling

Cirallation conditions were taken into consideration when computing cycling target areas. These
conditions were not taken as analysis results but instead, are used as input data to compute
information on accessibility and coverage. For this, we have convettedycling conditions
considered into cycling speed, namely:

i The existence of Cycling Infrastructure;
1 Road Hierarchy;

1 Road Network speed,;

i Accidents;

9 /A0eQa G2LRINFLKE (GKNRIdzZAK |daSaadaiayda GKS NRI RC



Table7 represents the gerage urban cycling speed found in the literature, ranging from 10 km/h
(Menghini, Carrasco, Schussler, & Axhausen, 2@ @0 km/h (European Commission, 1999;
Jensen, et al., 2010)

Table7 ¢ Literature evidence on average cycling speed.
References Cycling Speed (k/h)
Commute trips: 19 km/h

Broach, et al. (2012)
Non-commute trips: 16.1 km/h

Campbell, et al. (2016) 9.1 km/h

European Commission (199¢ 20 km/h

IMT (2011) Between 10 km/h and 12 km/|
Average users: 13.5 km/h

Jensen, et al. (2010) Shorter distages: 15 km/h
Experience cyclists: 20 km/h

Menghini, et al. (2010) 10.1 km/h

Rutter, et al. (2008) 14 km/h

Average Speed 14 km/h

¢tKS o6laira F2NI RSGSNX¥AyAy3d (KS OeodOtAy3da aLISSR Aa

average slopes, asesper slopes are associated with lower levels of cycling due to the additional

LIK@&aAOlIf STF2NI NBIJANBR® ¢KSNBF2NBE:Z (KS 0OeOf A

on the IMT (2011) classificatiofiable8 presents the functions used to calculate the cycling speed
and the slope range where the function is valid.

Table8¢Cdzy OliA2ya RSTFAYyAYy3I (GKS OedftAay3a aLISSR 60 |
Constant <3%
w o ATT00 3-6%
() Mo Do #1100 6-11%
w vQ 8 > 11%

In addition to the slopes, the cycling speed is influenced by three other factors. Firstly, the
existence of cycling infrastructure, specifically cycling lanes and patB8 km/h Zones, which

will positively increase the cycling speed as cyclists are, overall, more comfortable and safer in
these types of roads.

Secondly, the road hierarchy also influences cycling speed because it acts as a proxy for traffic
speeds and Mames. As such, the roads at the top of the hierarchy will be a more hostile
environment for cyclists due to high traffic speeds and volumes, therefore hindering their



capability to cycle. In this sense, artetiahd collectof roads will have lower cyaly speed than

local road$ (like tertiary or residential streets). Motorwayare excluded from the analysis as
cycling is not allowed for these roads. Finally, the number of traffic related accidents compared to
GKS OAGeQa | @SNI I8y the sytling speédaating a% & @BoRyifar safét$. 3 | (i A

Table 9 presents the cycling speed range used in our Method considering slopes, cycling
infrastructure, road hierarchy and accidents.

Table9 ¢ Cycling speed in the road network considering slopes, cycling infrastructure, road hierarchy and accidents.

<3% 16
Cycling Infrastructure 3-6% 1316
6-11% 5-13
<3% 12
Arterial & Collector Roads 3-6% 9-12 -1 km/h
6-11% 5-9
<3% 14
Local Roads 3-6% 11-14 -2 km/h
6-11% 5-11
Walking Speed >11% < 5 (walking speed)

3.2.2.Walking
Some indicators in the PCC dimension, besides considering cycling speed, also use walking speed.
It is the case of the Bmilation Coverage by Bicycle Parking, which is assessed by walking speeds,
as the population served need to walk to the parking, and the Relative Coverage by PT, which
compares the catchment areas of PT stations using cycling and walking as last mile modes
LYy KSNBI (GKS glft{1Ay3a ALISSR ¢l a RSFAYSR o0& GKS
(1993):

0 O QN WORNQ v 8
3.2.3.Car
The Relative Accessibility (bicycle/car in 5 min) in the PCC dimension, in addition to the cycling
speeds, also uses car speeds in the network in order to assess the competitiveness of bicycle
versus the car. As such, the car speeds on the road network were defined according to the road
hierarchy and the roads traffic congestion |é@lable10).

Tablel0¢ Cycling speed in the anl network considering the road hierarchy and congestion levels.

Road Hierarchy

Motorways 80 km/h 40 km/h
Arterial & Collector Road 40 km/h 15 km/h
Other Road Types 40 km/h 20 km/h

1 Highcapacity urban road expected to carry large volumes of traffic

2 owto-moderatecapacity road which serves to move traffic from local streets to arterial roads

3 Roads with the lowest speed limdarrying low volumes of traffic

4 Designed for higispeed vehicular traffic

5 The estimation of the usual car speed was done V@togle Mapgor each municipality and thedffic congestion
level was assessd usingthe typical traffic levels on a workirday during peak hoursyith the support ofGoogle Traffic

[atN



3.3. TargetAreas (TA)

TKS aSO2yR RAYSyaAz2y 2F (KAa aSiK2R Aa GKS | aas

areas, based on the built and natural environment factors identified in the literature review as
positively associated with increases on cycling use.

As saidbefore, most of these indicators are assessed based on the circulation conditions that will
determine the accessibility measurements, which is the case of 4 of the 5 indicators:

9 Accessibility to Education Facilities;

1 Accessibility to the City Centre anther Secondary Centres;

1 Accessibility to Railway Stations (metro and train stations);

1 Coverage Area for Cycling Infrastructure and for 30 km/h Zones.

Additionally, the Occupation Diversity is also assessed. This indicator measures the diversity of
activities, based on the CAE cotles

The accessibility to main urban centralitiego city centres educationinstitutions andpublic
transport stations- wasconsideredas thosdocations generate large number ofrips per day
Those are potential target aas for cycling, especially education institutions areas, as they
concentrate one population group with high propensity for cycling. In addition to thnet, t
accessibilityto the city centresmeasuredi KS OA (i @ Q dwheabe? cydlifig @viels &ré Righer
when cities are denser than cities with a sprawled developmiBg.catchment areafy cycling)

of public transport stationsspecificallytrain and metro,were also consideredince the bicycle
can be used to complement the public transport, which is@l in Starter Cycling Cities. Lastly,
cycling infrastructure and 30 km/h zonegre also considered as theye extremely important
factors to improve the cycling safety and the confidence of cyclists, particularly in starter cycling
cities.

Each spatiunit is classified into a score from 1 (lowest potential) to 5 (highest potential) in
accordance to the criteria definazh Tablel11.

The occupation diversity assessment is different from the other indicatotsisrdimension and

was based on the Diversity of Activity Index (Silva, 2008), which is used to measure the accessibility
level by each transport mode and gauge the conditions given by the land use and transport system
for mobility. The occupation diversiaims at measuring the diversity of activities available, acting

as a proxy for mixed landse, while the other indicators are all based on accessibility measures.
Thus, it assesses the existence of up to 10 different types of activities based on thgueeeu
Classification of Economic Activities (CAE). The activities included are: Basic education institutions;
Secondary education institutions; Higher education institutions; Restaurants; Shopping (food);
Shopping (others); Pharmacies; Clinics; HealthreentHospitals.

SCAEGG/ £ aaAFAOl cen2 t 2 NI dz3 dz8crtigueReSClassificatidn R EcenSndic ABtidites).s YA O & ¢

)



Tablell ¢ Scoring criteria for Target Areaslicators.

<5min B* | 5-10 min B | 10-15 min B| 15-20 min B| >20 min B
<5min S* | 510 min S| 10-15min S| 1525 min S| >25min S
<10min U* | 10-15 min U| 15-20 min U, 20-30 min U| >30 min U

Accessibility to
Education Facilities

Accessibility to the Cit
Centre (CC) and
Secondary Centres (S

0-10min CC* 10-15min CC 15-20min CC 20-30min CC >30min ©
0-5min SC*| 5-7.5min SC 7.510min SC 10-15min SC >15min SC

Accessibility to Railwe

; 0-2.5min 2.55min 5-7.5min 7.510min >10min
Stations

. 9-7 6-4 31 .
: . . 10 accessibl, . . . 0 accessibli
Occupation Diversity L accessible | accessible | accessible _
activities o o o activities
activities activities activities

Coverage rea for
Cycling Infrastructure 3 0-2min 2-4min 4-6min 6-8min >8min
and for 30 km/h Zone
Basic Education Institutions (considering schools with the 2nd and 3rd cycles

*B

education)’
*S Secondary Education Institutions
*U Higher Education Institutian

3.4. Political Commitment to cycling (PCC)

The implementation of cycling policies that affect target areas, like cycling infrastructure, can only
be fully assessed when their effectiveness is considered. These policies implemented by
municipalities revealiteir commitment level towards cycling by the amount of population, area
and facilities covered. In that way, this dimension assesses the indirect and direct policies that
promote cycling, using scales for its effectiveness, within 11 policy indicators:

Network Coverage by Cycling Infrastructure;
Schools covered by Cycling Infrastructure (8 min);
Population Coverage by Cycling Infrastructure;
Population Coverage by Bicycle Parking;

PT stations Coverage by Bicycle Parking (5min);
Relative Coverage by PT (@ygWalking);
Accessible Student Population to School by Bicycle;
Accessible Population by Bicycle (15 min);
Accessible Area by Bicycle (15 min);

Relative Accessibility (Bicycle/Car in 5 min);
Existence of Complementary Measures

= =4 4 -4 48 -8 -8 -8 -8 -3 -9

7 Schools with just the 1st cycle of education were not considered, due to thehtatdirt Starter Cycling Cities the level
of cycling safety and familiarity is not enough for younger children to cycle to school safely on a daily basis.



All indicators can be repsented on a map, with the exception of the Complementary Measures.
The scores from 1 (lowest potential) to 5 (highest potential) are given in accordance to the criteria

definedin Tablel2.

Tablel2 - Scomg criteriafor Political Commitment to Cyclingdicators.

3 2
e 500 60-80% 40-60% 20-40% <20%
Cycling Infrastructure
Schools covered by Cycl
Infrastructure >80% 60-80% 40-60% 20-40% <20%
(8 min)
Popu!atlorCoverage 5 <2 min 2-4 min 4-6 min 6-8 min > 8 min
Cycling Infrastructure
Popul-atlon Coverage 2 < 1min 1-2min 2-3min 3-5min > 5min
Bicycle Parking
M o000 60-80% 40-60% 20-40% <20%
Bicycle Parking (5 min,
Relative Coveradey PT
(Cycling/Walking) >3 253 2-2.5 1.52 <15
Accessible Student <5min B* 5-10 minB | 1015 minB | 1520 minB >20 min B
Population to School by <5min S* 510 minS | 1015 minS | 1525 min S| >25 minS
Bicycle <10min U 10-15minU | 1520 minU | 20-:30 min U | >30 min U
Accessible Population k Pso> PopAcc | Pso > PopAcc | Pso> PopAcc :
Bicycle (15 min) | | OPACC># Peo Pao Po PP S
Accessible Area by Bicy Pso> AreaAcc Pso> AreaAcc Pio> AreaAcc
(15 min) AreaAcc >4g > Ro > Ro > Po AreaAcx Po
1-1,25 0,81 0,40,8
. e >1,25 ! . o <0,4
R?Iatlve Acc.eSS|b|I.|ty (AccCar<80% (ACar (AByc (AByc (AByc >
(Bicycle/Car in 5 min) ceByc) [80%AByc [80%ACar [40%ACar 40%ACar)
y 100%AByc]) 100%ACar]) 80%ACar])
. Several and| Several, at Few and of
Existence of Few, at least .
some least one . little None
Complementary Measur¢ . . one important .
important important importance
B Basic Education Institutions (considering schools with the 2nd and 3rd c
of educationf
*S Secondary Education Institutions
*U Higher Eduoation Institutions
bSGE2N] /20SNIF IS o6& /@O0t Ay3d LyYyFNF aildNHzOG dzNB

network that is served by cycling routes. Secondly, schools concentrate the most promising target

population for cycling, which is the stent community. To aid that transition, municipalities must

have this fact in consideration when designing cycling infrastructure, by including schools in their
area of coverage to allow commuting by bicycle. For that, the indicator of schools covered by
cycling infrastructure considers the percentage of schools within 8min cycling travel time

infrastructure.

Population Coverage by Cycling Infrastructure and Population Coverage by Bicycle Parking

8 Schools with just the 1st cycle of education were not considered, due to the fact that in Statieg@jties the level
of cycling safety and familiarity is not enough for younger children to cycle to school safely on a daily basis.

i+ 1



emphasize the conditions for a safe transition for anothawél mode or to a destination. The PT
stations coverage is essential to the analyses of the potential for intermodality and for increasing
bicycle and public transport competitiveness versus the car. Keeping the goal of intermodality in
consideration, its important to maintain the bicycle as a competitive and beneficial option, not
only for longer distances but also for shorter distances. It is important to understand how cycling
can improve accessibility levels of rowtorized modes in comparison to vkatg. Particularly

when concerning the access to public transport cycling has the potential to significantly improve
the coverage of this mode. Considering the accessible areas in 5 min by walking and by cycling
from the railway stations, it is possible toeasure the Relative Coverage by PT (Cycling/ Walking)

Returning to the strategy of focusing policies on the tafg@pulation, not only is vital to provide

cycling infrastructure near schools to make it safer, but also to check if students can agiess th

school under an acceptable time. For this purpose, the indicator Accessible Student Population to
{OK22f o0& .A0e0ftS A& AyOfdzRSR® az2NB2@SNE | OAle
improves its friendliness towards the bicycle, as it wasiio@ed in the chapter of the Target

Population. This density and urban friendliness can be further assessed by calculating the
reachable population from each census track in 15 minutes within the Accessible Population by

Bicycle (15 min) indicator. In treame way and serving as a comparative indicator to further

evaluate compactness and density, the Accessible Area by Bicycle (15 min) indicator is included.

Starter Cycling Cities are usually -dapendent, with a high modal share in comparison to a

residdzl £ dzaS 2F GKS o0AO8O0ftSe ¢2 NBYSNES (GKAa (Syl
O2YLISGAGADBSySaa FyRT AT LIaarofSz (2 RSONBIasS (K
(Bicycle/Car in 5 min) indicator then assesses the reachabld ttestance of both the bicycle and

the car in 5 minutes.

Finally, The Existence of Complementary Measures indicator considers complementary measures
that are not essential to support modal change towards bicycle. It considers the existence of
promotionalcampaigns, school mobility plans, integration of the bicycle with the public transport,
traffic calming initiatives and bikgharing systems.



3.5. Typology of Cities

Table 13 presents a summary of the factors to besassed in the 3 main groups and their
classification regarding the potential for cycling, allowing the evaluation of the performance for
each city.

Tablel3 ¢ Summary table of the factors evaluated in order to assess the targatlaiign, the target areas and the
political commitment to cycling.

TargetPopulation

1. Age
2. Population Density
Factors 3. Car Ownership
4. Students presence
5. Education Level
: High 3.7¢5
Target Population Mo derate 2336
Potential <23

Tatget-Areas

Accessibility to Education Facilities

2. Accessibility to the City Centre and other Secondary
Centres
Factors 3. Accessibility to Railway Stations
4. Occupation Diversity
5. Coverage Area for Cycling Infrastructure and for 30 Zon
6. Cycling Speed
High 3.7¢5
Target Areas Potential Moderate 2.3¢3.6
<23

Political Commltment for Cycling

. Population Coverage by Cycling Infrastructure (8min)
Schools covered by Cycling Infrastructure (8min)
Network Coverage by Cycling Infrasture
Population Coverage by Bicycle Parking

PT stations Coverage by Bicycle Parking

Relative Coverage by PT (Cycling / Walking)
Accessible Student Population to School by bicycle
Accessible Population by Bicycle (15 min)
Accessible Area by Batg (15 min)

10 Relative Accessibility (Bicycle/ Car in 5 min)

11. Existence of Complementary Measures

Factors

© O N® OGN WNE

. High 3.7¢5
Policies and Measure 9 S
. Moderate 2.3¢3.6
Effectiveness
Low <23

Aggregate Score

Target Population

Dimensions Target Area
Political Commitment to cycling
High (A) 3.7¢5
Aggregate Score Moderate (B) 2.3¢ 3.6
Low (C) <23




As such, by classifying the 3 dimension regarding the propensity for cycling asAHgfth an
aggregate score of 345), Moderate- B (with an aggregatscore of 2.& 3.6) and Low C (with
an aggregate score < 2.3), we can develop a city typokigure2).

o=

Political Commitment o cycling (PCC)

Cycling Potential:

A —High; A 29
B — Moderate; / : %
C - Low

Target Population (TP)

9]
™

Target Area (TA)

Figure2 ¢ Representation of the City Typology in the 3 dimensions (TP: tFaogeilation, TA: Targéireas and PCC:
Political Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low).

The cube aggregates the score of each dimension used to classify areas regarding the propensity
for cyclingfollowing the derelopment ofa city typologyaccording toa threecode terminology

based orconjugation of the 3 main groups of factors, from the best outcome (AAA) to the worst
(CcQ).

A Type AAA city will be the best possible scenario and will represent a city wiibolbégitial in 3
dimensions, meaning a population having a high propensity for cycling, with several target areas
with high potential for cycling due to their physical characteristics, and with a comprehensive
strategy involving various measures and polittesromote cycling.

In opposition (worst case scenario), there is Type CCC with its population presenting a low
propensity to cycle, its physical characteristics being an impediment for cycling, and cycling
promotion being inexistent and not a priority the City Council. The remaining types of cities will
present some variations of the 3 groups of factors.



4. CASESTUDIES

The referred methodology evaluates
representative number of Portuguest
municipalities, ranging from some more compa earceos

BRAGA

and urban to he more sprawled municipalities with Suvar’es

V.N. DE FAMALICAO
MATOSINHOS

low density developments. Most of the selecte groro
cases present a considerably low cycling mo¢=>—**
share and higher levels of motorizatiofiaplel14).
The selected municipalities can be classified
medium sizeetities and they also reveal a diversil
of urban contexts. Municipalities locateBigure3)
close to the coastline (Matosinhos, Oporto, Vi
Nova de Gaia and Cascais) happen to preser
more compact development ©n the other hand,
municipalities located in a transitional regio
between the east and west of the countr
(Barcelos, Braga, Guimardes and Vila Nova
Famalicdo) show a more sprawled, low dens
urban development. The modal shares, reveal I
shares ofcycling (less than 0.5%), in contrast wi
the high levels of car use (above 50%) in all of i
casestudy municipalitiesTablel4).

CASCAIS

Table 14 below provides the urban populatior
density of the citis under analysis, illustrating wha

was said previously.
Figure3 ¢ Case Studies' location Rortugal

Tablel4gCase{ (G dzRA S& Q [/ (fCknsds P0d1S'ROLEH G A O &

oan Cycling
Casestudy Total . Pop. .| Private
Pop. Area Urlzlilrr:lg\ re Density | Walking Cycling Trzlrik;“(; y Motor Others | LI
(km?) (inhab/ POt Vehicle
km?)
Barcelos 120391 | 378.9 124.2 967 15.8% 0.4% 18.9% 64.6% 0.3% 0 km
Braga | 181494| 1834 717 | 2523 & 182% | 02% | 154%  66.1% | 0.1%  11.6km
Cascais 206479 974 59 3495 11.2% 0.2% 21.%% 67.1% 0.2% | 16.4km

Guimardes | 158124 2410 | 618 | 2492 | 182% | 0.1% | 182%  633% & 02% 23km

Matosinhos | 175478 624 | 393 | 4466 @ 16.1% 04% | 21.4%  61.9% | 03% 20km
Oporto | 237591 414 = 398 | 5973 | 216% 02% | 261%  519% | 02% 16km
V.N Famalica 133832 2016 | 97.8 | 1367 | 14.9% 03% | 152%  69.4% | 02% | 7.4km
VN Gaia | 302295 1685 | 1132 | 2669 | 13.7% 02% | 222%  637% | 02% 17km




The population density of the case studies cities represented irFtgere4 to Figurell also
illustrate what was said previously, adding value to the comparison of densities among the cities.
Cities like Barcelos, Braga, Guimardes and Vila Nova de Famalicdo have low population density,
bigger municipaligs areas plus main density around one centre and they contrast with cities that
show higher population densities and more compact and polycentric urban development like
Oporto, Matosinhos, Cascais and Vila Nova de Gaia. Important to say, as well, thaitdhareas

on the map represent areas classified as +uoban, more visible in the municipalities with low
population density. The figures below also provide a clear picture of the existing cycling
infrastructure that is overall scarce and limited to avfparts of the territory. The extension of

such infrastructure can be seen in thablel4 above.

Cycling Infrastructure
<1000

1000 - 2000
2000 - 3000
3000 - 4000
4000 - 5000
5000 - 6000

< 1000
1000 - 2000
2000 - 3000 5000 - 7000

- 2000 N
E‘ég%éé I ﬁgég% 0 2 4 6 8 10km A
| ERc EEXET N _ o ,
>H00 —_— Figure5 ¢ Municipality of Braga: Cycling Infrastructure ar

Figure4 ¢ Municipality of Barcelos: Population density (brez ~ POPulation density (breaks of 1000 inhabitants/km2).
of 1000 inhabitants/km2)

- : LT 3
oY —— Cycling Infastructure
- O i < 1000

1000 - 2000
- 3000

4000.00 - 5000.00

5 7000 - 8000

5000.00 - 6000.00 5

6000.00 - 7000.00 I 8000 - 9000 0 1 2 3 4 5 km
lmmw-aoo:m 0 2 1 6 8 1kaA > 9000

200000 - 000,00

> 1000

Figure7 ¢ Municipality ofOporto: Cycling Infrastructure an

Figure6 ¢ Municipality of Cascais: Cycling Infrastructure ai population density (breaks of 1000 inhabitants/kmz).

population density (keaks of 1000 inhabitants/km?2).
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1000 - 2001 3000 - 4000
e 4000 - 5000
2 5000 - 6000
5000 6509 6000 - 7000
000”809 g o] o 1 2 3 4 sk}
' 0123 4 S 8000 - 9000
- v A > 9000 A

Figure8 ¢ Municipality of Guimarées: Cycling Infrastture anc Figure9 ¢ Municipality of Matosinhos: Cycling Infrastructt
population density (breaks of 1000 inhabitants/km2).  and population density (breaks of 1000 inhabitants/kmz

B 1 ko e -
ol J? \ &%
X \
1
I}
3
2\
\
\
—— Cycling Infrastructure \
<1
1000 - 2000 Cycling [nfrastructure
2000 - 3000 > 1000
3000 - 4000 1000~ 200
4000 - 5000 200
5000 - 65000 oo
6000 - 7000 0 2 4 6 8 10 km m : %
L [ e e ) 7000 8000 0 1 2 3 4 Sk
8000 - 9000
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FigurelO¢ Municipality of Vila Nova de Famalicdo: Cyclin Figurell ¢ Municipality of Vila Nova de Gaia: Cycling
Infrastructure and population density (breaks of 1000 Infrastructure and population density (breaks of 1000
inhabitants/km?2). inhahbitants/km?2).



5. RESULTS

5.1.Barcelos

5.1.1.Target Population

Figure12 provides the spatial representation of the aggregate target population with higher
propensity to cycle in BarceloShe Population with potential to cycle is mainly comizated in

the central city (the larger area of light green that corresponds to 23.3% of the population
potential 4) and smaller scattered areas across the municipality such as in Silva, Galegos, Areias
and Pousa. Indeed, Barcelos is a rural municipalitii a typical monefunctional occupation
characterized by lovdensity housing. As a result, the highest potential for cycling is concentrated

in the centre, due to the predominance of population occupation.

The next figures, explore each one of the@dli G 2 N& | LILJX ASR (2 GKS Ydzy A OA LI
The most significates indicators in the target population assessment are represented in Figure 13

and Figure 14. Although, there is high potential for cycling based on the average age of the
municipaity, there is a low potential regarding population densities. Figure 14 shows a high

potential in the centre of the city, which is the zone with a great share of population with an age

not so favourable towards cyclingigurel2 provides the spatial representation of the aggregate

target populationwith more potential for cyclingn Barcelos.

p ) N TR Nl
A o

% Population

0% §
. ) ¢ 3:4 S Potential_Age_Barcelos 0123 4 S
22.3% e B S - Age from 15 t0 29 above average T ———

s 7189 4 - Age from 10 to 14 and from 30 to 39 above average
s 5.9% i
-2 0% B 1 - Age < 10 and 2 50 above average
1 No Popudation
Figurel2-! 33NB 3 USR / eOt Ay3 Figurel3- Cycling Potential according to Age
Target Population, plus the population % covered b Concentration above Barcelos' Average.

eachpotential.
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percentage ofStudents among the populatiofigurel6) and the Education Levéligurel?). The
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the central zone as wellyhich have a considerable weight in the aggregated result.
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Tablel5reports firstly the aggregated potential of the municipality, followed by each one of the
five indicators evaluated. Such numerical e@wanges on a scale of 1 td&ased on the numerical
output and map analysis, Barcelos has a MateiPotental, among its population (3.2Even
though Barcelos has a substantial young population and high education level, the other indicators
present lower scores, which affect the cycling potential of the city. In this case, the low potential
of the Population Density has a negative impact due to its substantial weight on the final
aggregated value.

Tablel5¢ Cycling Potential ¢p 0 2 F . I NDOSt2aQ ¢ NBSG t2LdA I GA2y ®
TargetPopulation 3.2
Age 4.1
Population Density 2.4
Car ownership 3.3
Students Presence 2.8
Education Level 3.7

5.1.2. Target Areas

The aggregated cycling potential, regarding the target a(Eapirel18) reveals a significant low
potential (potential 1) 066.4%, followed by potential 2 (26.1%). The highest potential reptesen
just 0.2% of the territoryThe next maps report in detail each one of the 4 indicators on the cycling
potential of the city. They are defined as follow: Accessibility to Educhtsitutions Eigurel9),
Accessibility to the City Centrdsigure20), and Accessibility to the Railway StatioRg(re21).

. "‘f
% Urban Area I S - Bedow S min (BE and SE) or 10 min (HE)
I 4 - Between 5-10 min (BE and SE) or 10-15 min (HE)
0.2% 3 - Between 10-15 min (BE and SE) or 15-20 min (HE) 01 23 4 Sk
4.5% €123 4 Sim 2 - Between 15-20 min (BE), 15-25 min (SE) or 20-30 mi (HE) e
. (] U W 1 - Above 20 min (BE), 25 min (SE) or 30 min (HE)
. s 12.8% Basic Education Institutions
Secondary and Basic Education [nstitutions
3 26.1% Secondary Ecucation Insttuticns
2 0 * Haher Education Institutions:
= 56.4% _ _ _ _
Figurel8- Aggregated Cycling Potential of the Targe Figure19- Cycling Potential according to the

Areas of Barcelos’ p|us the respective urban area ACCGSSibi”ty to Education Instifohs of Barcelos.
percentage covered by each potential.
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Accessibility to City Centres of Barcelos. Figure21 ¢ Cycling Potential according to the

Accessibility to Railway Stations of Baosel

Such findings were verified by the numerical analysis represented in Table 16, which reports the
numerical values of the overall cycling potenpar indicator and the finahggregated potential
for the municipality.

Barcelos has a Moderate cyclipptential in its targetareas (2.8), with the lower level of
Accessibility to the City Centres and to Railway station affecting the final score, even though the
municipality has a good coverage of education facilities. Due to lack of information about the
existence of cycling infrastructure, it was considered-eaistent, therefore not allowing a deeper
analysis in this dimension.

Tablel6¢ Cycling Potential b 0 2 F G KS . F NDOSt2aQ ¢FNEBSG ! NBI ac
TargetAreas 2.8
Accessibility to Education Facilities 3.2
Accessibility to the City Centres 2.8
Accessibility to Railway Stations 2.3
Occupation Diversity -*
Coverage Area for Cycling Infrastructure and for 30 Zon -*

Notes:
* No results were prduced for these indicators due to lack of data for this municipality.
*The aggregate value was produced disregarding the absent indicators.



5.1.3. TargetPopulation & TargetAreas Aggregated Map

Figure22 shows the agregated map of target
population and target areas for Barcelos. Ti
centre of the municipality reveals highe
potential in both dimensions than the outskirts
Indeed, only 23.8% of the population an
11.5% of the urban area have a good potent
for cycing (potential 4 or 5), most have
moderated (45.8% of population and 51.2%
area at potential 3) to low potential (30.4% ¢
population and 37.2% of area at potential 2).

Figure22 ¢ Aggregated Potential of the Target
Populaton and Target Areas of Barcelos, plus the
respective population and urban area percentage

covered by each potential.

% Population
2.9%
20.8%

4 45.8%
30.4%

[P 0%

s

3
2

5.1.4.Political Commitment to cycling

% Urban Area

04% 01 2 3 4 5km
—
11.1%
51.2%
37.2%
0%

The Political Commitment to Cycling of the Municipality output is reported inTihkle 17,

revealing a Moderate overall cycling potential score (2.5).

Tablel7¢ Cycling Potential ¢p 0 2 F . | NOS¢t 2

Effectiveness DCycling Policies

Population Coverage by Cycling Infrastructure (8
Schools covered by Cycling Infrastructure (8 min)

Network Coverage by Cycling Infrastructure
Population Coverage by Bicycle Parking
PT stations Coverage by RileyParking
Relative Coverage by PT (Cycling/Walking)

Accessible Student Population to School by Bicycl

Accessible Population by Bicycle (15 min)
Accessible Area by Bicycle (15 min)

Relative Accessibility (Bicycle / Car in 5 min)

Existence of Complementary Measures
Notes:

OedftAay3d LRt AOASE

2.5

*

*

1.0

*

*

5.0
2.2
3.4
3.0
1.0
2.0

* No results were produced for these indicators due to lack of data for this municipality.

*The aggregate value was produced disregarding the indicators with *.



5.1.5.City Typology

Barcelos has a Moderate tamtial (B) in all dimensions (Targetpulation, Targefareas and
Cycling Policies), being characterized as a BBB city typdlable {8 and Figure23). The main
reason lehind this result is its low population and density in the outer parts of the municipality in
contrast with the city centre.

25 PcC

A pcc pcc 4

B ™®

v

r 3

3.2

A C B A ™

2.8

v

Figure23 ¢ Representation of the positions of Barcelos in the 3 dimensions (TP: FRopatation,TA: TargefAreas
and PCC: Political Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low).

Tablel8¢ Typology of Barcelos and current cycling infrastructure extension

‘TP TA  PCC | Cycling Infrastructure (km)

Current
Scenario

Barcelos

5.2.Braga
Current Scenario

5.2.1. Target Population

Figure 24 provides the spatial representation of aggregated Taymmiulation of Braga. The

population wth the highest cycling potential is concentrated near its centre, representing a
potential 4 (56% of the population). There are a few sporadic peaks in its outskirts, however, in

such areas the potential 3 is prevalent, counting for 40.6% of the populdfioe assessment of

Age and Populations and Employment Density, are illustrated respectiviiyure24 and Figure

255 F2tft26SR 0@ Ydzy A ORA Eitiufe2v)(ithe eic@ntabd oNStueaty éniidy K A LJ N,
the population Figure28) and the Education levaFigure29).
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s 0.2% B 1 - Age <10 and 250 above average
4 56.0% 2 - Age from 45 to 49 above average
3 40.6% 3 - Age from 40 to 44 above average
2 3.1% 4 - Age from 10 to 14 and from 30 to 39 above average
- 0% B 5 - Age from 15 to 29 above average
No Population o 2 4 6 8 10
0 2 4 6 8 10 km

Figure24 - Aggregated Cycling Potéalt of the Target Figure25- Cycling Potential acgording to Age
Population of Braga, plus the respective population Concentration above Braga's Average.
percentage covered by each potential.
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The numerical values (1 to 5) of the cycling potential for each Tadget Jdzf | G A2y Qa AYRAC
represented onrablel9.

Overall, Braga has a Moderated potential (3.5) for cycling in such dimension of analysis, although
close to the upper limit. Even though Braga has a young population and high education level, there
is ahigh number of private vehicles per inhabitant and a low presence of students in most of
favourable zones for cycling, which affected the overall cycling potential in this municipality.

Tablel9¢ Cycling Potential ¢p 0 2 T Tardél Padul&ian.

Indicators Overall Cycling
Potential

TargetPopulation 35
Age 3.9
Population Density 3.9
Car ownership 3.2
Students Presence 3.1
Education Level 4.1

5.2.2. Target Areas

The Targetreas assessment of Bradagure30) reveals that, similarly to its targgopulation,

the areas with higher cycling potential are located in the centre, with the decreasing of its
potential in the peripheral zones.



The spatial representation of the fou
indicators used to build thaggregated map,
are represented in the following figures
Accessibility to Education Institutionsigure

31), Accessibility to the City Centrdsiqure

32), Accessibilityto the Railway Stations
(Figure33) and Coverage Areas of existel
Cycling InfrastructureHigure34).

There is a concentration in the centre c o '

several points of intergt, such as educatlor ! ,,,

institutions igure 31), with the unlver5|ty ﬁ?
being located in that area, as well as tr s #&
existent cycling infrastructurd-{gure34) and

the municipah (i @ Q& Y| A y FigiiJm, % Urban Area

1.0%

33). In contrast, the remaining urban area __: 12.9%

i . 24.5%
characterized by a moderate to low cyclin™’ 38 1% e e e

potential, justified by the absence of suc 23.5%

iversity of centralities. . : .
diversity of centralities Figure30- Aggregated Cycling Potential of the Tardetas

Such findings are neforced by the numerical of Braga, plus the respective urban area percentage co\
) ) . b h potential.

analysis represented ifTable 20, which y each potentia

presents the values of the overall cyclin

potential for each one of the five factor:

evaluated.
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B 5 - Below 5 min (BE and SE) or 10 min (HE) = BE < Primary Centre
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3 - Between 10-15 min (BE and SE) or 15-20 min (HE) # HE I 5 - Less than 5 min (SC) or 10 min (PC)
2 - Between 15-20 min (BE), 15-25 min (SE) or 20-30 min (HE) 4 - Between 5-7.5 min (SC) or 10-15 min (PC)
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2 - Between 10-15 min (SC) or 20-30 min (PC) 0 2 4 6 8 101

0 2 4 6 8 101 i
I 1 - Above 15 min (SC) or 30 min (PC)

Figure31 ¢ Cycling Poterial according to the Accessibili Figure32 ¢ Cycling Potential according to the Accessib
to Education Institutions (BE: Basic Education; SE to City Centres of Braga.
Secondary Education: HE: Higher Education) of Bra
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Figure33 ¢ Cycling Potential according to the Accessib Figure34 ¢ Cycling Potential According to the Coveray
to Railway Stations of Braga. Areas of the existent Cycling Infrastructure of Brage

Table20-Cycling Potential ¢p 0 2 F GKS . NI I+ Qa ¢+ NBSG ! NBlFao

Overall Cyciing Potenil

TargetAreas 2.3
Accessibility to Education Facilities 3.4
Accessibility to the City Centres 2.4
Accessibility to Railway &ions 1.4
Occupation Diversity -*
Coverage Area for Cycling Infrastructure and for 1.6
Zones

Notes:

* No results were produced for these indicators due to lack of data for this municipality.
*+The aggregate value was produced disregarding the absditators

As already revealed by the map analysis, Braga has a Moderate cycling potential (2.3), regarding
the TargetAreas. Although Braga has a good accessibility to education facilities, there is a
considerable lower score in the other indicatordieaccessibility to Railway stations is quite low
mainly due to the existence of only on rail route. Furthermore, the municipality has low coverage
by cycling infrastructure and of leepeed zonesHigure34).



5.2.3. Taget-Population & TargetAreas Aggregated Map

The following map reports the aggregate i
of the targetpopulation and targetireas A
assessmentKigure 35), which shows a
great concentration of population with
higher propensity fo cycling and areas
with better cycling conditions, in the
central part of the municipality. Indeed
such urban area (approximately 20%
counts with 49.6% of the population in the
potential 4. However, a representative
share of the population is in the pential
3 (30.9%) and potential 2 (19.4%), whic
altogether are placed in almost 80% of th

urban area.
% Population % Urban Area
- 0% 0.1%
4 49.6% 19.8%
Figure35- Aggregated Potential of the Target ., 309% 39.2%
Populatbn and Target Areas of Braga, plus th ™ 19'04% 40'09%
respective population and urban area percenta 0% 0% .

covered by each potential.

5.2.4.Political Commitment to cycling

The assessment of the political commitment to cycling of the municipality is represenfEabdan

210 ¢ KS STFSOUGAGSYySaa 2F . NI3IlIQa OeOtAy3da LRt AOAS:E
Braga has a low potential on its outskirts, but its centre stands out as a suitable area for cycling as

it is densely populated and comprises most of its municipal A S3Q YIF Ay OSYUGNI f AGAS
the reduced existent cycling infrastructure covering a high percentage of its population and
centralities like schools.

The unavailability of bicycling parking, particularly near to the railway statemhscedits cycling
potential, as iundermines the possibility ahtermodality.

Overall, Braga has, so far, a limited number of measures dedicated to improving cycling, however
the few implemented measures are effective due to being located near densely popalaasl
and centralities.

Finally, the existence of complementary measures seems to signal that Braga is increasing its
commitment to cycling, with the implementation of school mobility plans on 4 pdot®ols as

well as traffic calming zones in resideteighbourhoods. This in combination with a new cycling

strategy to be implemented the next years, in which a comprehensive cycling network, will be
odzAtd Ay GKS OAGeE OSYydNBsz aSSya G2 LINBOf dzRS Iy
cycling.



Table21¢ Cycling Potential ¢p 0 2 F . NI} I Qa OeaO0f Ay3 LRftAOASA I yR

Indicators Overall Cycling Potentia

Effectiveness of Cycling Policies 2.8
Population Coverage by Cycling Infrastructure (8 r 2.2
Schools covered by Cycling Infrastructure (8 min) 4.0
Network Coverage by Cycling Infrastructure 1.0
Population Coverage by Bicycle Parking 1.2
PT stations Coverage by Bicycle Parking 1.0
Relative Coverage by PT (Cycling/Walking) 5.0
Accessiblet8dent Population to School by Bicycle 3.6
Accessible Population by Bicycle (15 min) 4.4
Accessible Area by Bicycle (15 min) 3.9
Relative Accessibility (Bicycle / Car in 5 min) 1.2
Existence of Complementary Measures 3.0

5.2.5.City Typology

The municipaty under analysis has a moderated potential on its tafg@pulation, targetareas

and political commitment, resulting in a BBB city typoldggyre36 and Table22). Themain
factors negatively affecting the cycling potential of this city are both the existence of low

population density areas outside its centre, and an overall limited dedicated cycling infrastructure.

2.8 |rcc

A pcc pcc 4

4
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r 3
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Figure36 ¢ Representatin of the positions of Braga in the 3 dimensions (TP: Ta&gptlation, TA: Targétreas and
PCC: Political Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low).

Table22 ¢ Typology of Braga and currentaling infrastructure extension

Current Scenario TP TA PCC Cycling Infrastructure (km)
BBB 35 23 2.8 11.6

G KSA



Proposed Scenario
Braga has been increasing its commitment to cycling through the development dirggylan,

which is based on the extension of the cycling infrastructure. The next section presents the
expected results for the indicators assessed before after implementation of the plan.

5.2.6. TargetPopulation
There are no changes in the Target Populatietnieen the current and the future scenarios, since

both are structured upon Census 2011 data collection, as well as due to the unfeasibility of
inferring demographic and socioeconomic data for the future to the census track scale.

5.2.7.TargetAreas
Figure37 shows the current TargeAreas andrigure38illustrates the spatial representation of
GKS GFNBSG INBlFHaQ F33aNB3IFGSR OeOotAy3a LRGSYGALFT 7
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Figure37 ¢ Aggregated Cycling Potential of the Targe Figure38 ¢ Aggregated Cycling Potential of the Targe
Areas of the Current Scenario for Braga, plus the Areas of the Proposeficenario for Braga, plus the
respective urban area percentage covered by eact  respective urban area percentage covered by eact
potential. potential.

The indicators used to build the previous aggregated map for the proposed scenario are
represented in the next figures: Accessibility to Education Institutibiggi(e39), Accessibility to

the City CentresHigure40), Accessibility to the Railway Statiofrigure41) and Coverage Areas

of the existent Cycling InfrastructurBigure4?).
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The assessment of the Targlteas potential for the Proposed Scenartgure38) revealed a
slight improvement concerning the coverage area for cycling infrastructure and for 30 zones, while
the other indicators remained steady. The improvement is largedyified by the extensive
proposed cycling network that will cover the city centre, increasing from the current 11.6 km of
extension to 8.6 km, including 30km/h zone$he numerical analysigdble23) present the
improvement in ach indicator. In the Proposed Scenario, Braga remains with the Moderated
potential (2.4), within its TargeArea dimension.

Table23¢ Cycling Potential b 0 2 F GKS . NI 3FQa ¢ NBSG ! NBFa F2NJ GKS

TargetAreas 2.4
Accessibility to Education Facilities 3.4
Accessibility to the City Centres 2.4
Accessibility to Railway Stations 1.4
Occupation Diversity -*
Coverage Area for Cycling Infrastructure and for : 1.9
Zones

Notes:

* No results were produced for these indicators due to lack of data for this municipality.
*The aggregate value was produced disregarding the absent indicators

5.2.8. TargetPopulation and TargefAreas Aggregated Map

Figure43 and presents the targapopulation and targeareas aggregated map for the curr
scenario andrigured4 for the Proposed Scenario.

A A

v *ha Ve
o - % POpUlation % Urban Area - % Population % Urban Area
4 0% 0.1% 5 7.5% 2.3%
3 49.6% 19.8% 2 53.3% 26.3%
- 30.9% 39.2% - 27.5% 44.9%
19.4% 40.9% 0 2 4 6 8 10 km 11.7% 26.5% ¢ 2 4 6 8 i0km

0% 0% 0% 0% — —a 7

Figure43 ¢ Aggregated Potential of the Tgat Populatior Figure44 ¢ Aggregated Potential of the Target Populat

and Target Areas of Braga for the Current Scenario, and Target Areasfdraga for the Proposed Scenario,

the respective population and urban area percentag the respective population and urban area percentag
covered by each potential. covered by each potential.



In the proposed case, there is a few improvements of the cycling potential of the city, which shows
a great concentration of populatiowith higher propensity for cycling and areas with better
cycling conditions, in the central part of the municipality. In the future scenario, the urban area
(approximately 26%) counts with 53.3% of the population in the potential 4. However, a
representatve share of the population remained in the potential 3 (27.5%) and potential 2
(11.7%), which altogether are placed in almost 71% of the urban area.

5.2.9.Political Commitment to cycling
¢tKS aasSaaySyid 2F GKS Ydzy A OA LI fthe ®rdpased Sckhérid G A O f
is represented oM able24.

Table24¢ Cycling Potential ¢p 0 2 F . NI I+ Qa OeOf Ay3d LRtAOASaE F2N (K

Effectiveness of Cycling Raks 3.1
Population Coverage by Cycling Infrastructure (8 3.0
Schools covered by Cycling Infrastructure (8 min) 4.0
Network Coverage by Cycling Infrastructure 1.0
Population Coverage by Bicycle Parking 15
PT stations Coverage by Bicycle Parking 2.0
Relative Coverage by PT (Cycling/Walking) 5.0
Accessible Student Population to School by Bicycl 3.7
Accessible Population by Bicycle (15 min) 4.5
Accessible Area by Bicycle (15 min) 4.0
Relative Accessibility (Bicycle / Car in 5 min) 1.3
Exisence of Complementary Measures 4

In this dimension, the improvement is more significant, counting with an overall cycling potential
upgrade from 2.8 to 3.1. The most significant changes are in the population coverage by cycling
infrastructure followed bythe average increase of the cycling infrastructure, as well as in the
implementation of complementary measures with the creation of 30 km/h Zones and School
Mobility Plans.

Finally, in this municipality it is expected some cycling policies and meastmeddad to improve
the bicycle as a mode of transport, counting 4 mains measures:

1 School Mobility Plans;
1 Cycling infrastructure expansion;
1 Traffic calming;

In the centre of the city, it is projected a coverage area of cycling infrastructure as well as30 zo
in order to increase the bicycle accessibility and mobility levels. Furthermore, safe bicycle parking
near to schools and incentives to promote cycling among students will be implemented.



5.2.10.City Typology

The municipality under analysis has a modedapotential on its targepopulation, targetareas

and political commitment for the scenario proposed, resulting in a BBB city typdtimyr€45
andTable25). The target area got a 0.1 of increasedigmtial and 0.3 for the political commitment

to cycling dimension. This last improvement is a consequence of the cycling measures proposed
to the city.

Table25 ¢ Typology of Braga based on the current and proposed scenariodfisttdty each dimension score

Cycling Cycling
Infrastructure . Infrastructure
3523 | 28 | 11.6 km BBB| 35 |24 | 3.1 | 58.6 km
pCc 3.1
A pcc PCC 4
A A
] A B8
C c
< s Zr 35 >
TA A B C C C B A TP
C B
A
Cc B A
TA C B A P

v

2.4

ks

Figure45 ¢ Representation of the positions of Braga in the 3 dimensions (TP: TRogetation, TA: Targdireas and
PCC: Political Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low).



5.3.Cascais

5.3.1.Target Population

The spatial represdation of the
target population aggregated cyclin
potential for Cascais is provided b
Figure46.

Additionally, the spatial
representation of the five
socioeconomic indicators used t
assess the target population art
representedn the next figuresFigure
. . % Population
47 ¢ Age; Figure 48 - Population m: 0.0%
Density; Figure 49 - Car Ownership; . 39.8%

56.6%
Figure 50 - percentage of Students 3.6%
. . 0%
among the population an&igure51 -
Education Level. Figure46 - Aggregaéd Cycling Potential of the Target Population

Cascais, plus the respective population percentage covered by

I 5 - < 2331 inhabikm?
7-2331- 381/ Inkabfkm?
33517 - 568D inkabjkm2
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Overall, Figure 46 reveals that the
A municipality has a population with
moderated potential for cycling (56.6% at
potential 3). Nevertheless, the
munidpality also has a significant
percentage of population with higher
potential (39.8% at potential 4) living in the
south, coinciding with the densely
populated areas of the municipalitiFigure
e s 2 4 s s we 48) and with a conaatration of younger
- ages Figure47) and studentsKigure50) in
. . the southwest.

Figureslc¢/ @ Of Ay 3 t 2GSy G Al f

Educatior Level. Next, Table 26 presents the target
population aggegated value (from 1 to 5),
as well as the scoresf each one of the

indicators.

Table26¢ Cycling Potential ¢p 0 2 F /I a0OFA&aQ ¢+ NBSG t2LdzA A2y ®

Indicators Overall Cycling
Potential

TargetPopulation 3.4
Age 3.6
Population Denisy 3.4
Car ownership 3.3
Students Presence 3.1
Education Level 3.8

¢CKS GFofSQa NBadzZ 6a NB@SEHE GKFdG /FaldkrAa KIFa AyRS
although close to the upper limit, having a well education and young populatianp&ing
hindered by low populated aas in the north and southwest.

5.3.2.Target Areas
“ 4 A

Next, we have the visual representation of th ." * gﬂ.’
I 3ANBILGSR Oedft Ay3d | =4 ) a0FA&Q
TargetAreas Figure52). j s
The representation of thentlicators used to "rx‘\ :
build the previous map are represented in th * Uri’i;j’”ea . ’
following figures: Accessibility to Educatio 17.6% M

L . oo .= 28.3% o 2 i s s
Institutions Eigure 53), Accessibility to City_: 4570 ———

Centres Figure54), Accessibility to Railway 9%

. Figureb52 - Aggregated Cycling Potential of the Targe
Staions FlgureSS) and Coverage Areas of th‘Areas of Cascais, plus the respective urban area perce

Cycling Infrastructure<jgure5s6). covered by each potential.
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Figure53- Cycling Potential according to the Figure54 - Cycling Potential according to the
Accessibility to Education Institutions (BE: Basic Accessibility to City Centres of Cascais.
Education; SE: Secondary Education: HE: Higher

Education) of Cascais.
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Pasewer Linws

—— Cytting_Tndvastture

Figure55 - Cycling Potential according the Figure56 - Cycling Potential According to the Coverag
Accessibility to Railway Stations of Cascais. Areas of the existent Cycling Infrastructure of Cascais

The assessment of the aggregated potenttagire52) reveals a high potential concentration in

the southern part of the municipality primarily due to the overlap of education facilifiégu(e

53) with cycling infrastructure in the are&igure56), in addition to also having railway stations
(Figureb5) and centralitiesKigure54). Although much of the municipality has a good coverage of
education facilitiesKigure53), the northern part has a lack of all the other considered factors,
leading to lower potentials. This translates in most of the urban area presenting moderate (28.3%
at potential 3) to low cycling potential (52.6% at potential 2 and 1). In addi@ure56 also
reveals that a significant part of the existent cycling infrastructure is leisure oriented being located
outside the urban area, near the coastline and, thus, not contributing to the cycling potential
assessment. Lastlyable27 presents the numerical scores of the targatas.



Table27¢ Cycling Potential ¢p 0 2 F /1 aOFA&aQ ¢ NASG ! NBlFao

TargetAreas 2.6
Accessibility to dication Facilities 4.1
Accessibility to the City Centres 2.6
Accessibility to Railway Stations 1.7

Occupation Diversity -

Coverage Area for Cycling Infrastructure and for 30 Zon 1.7

¢KS GFroftSQa Fylfeaira NBGSI faiaming ltsiargeareas®2d.6), a Kl a |
close to the lower limit. Although its education facilities cover much of its territory, the
municipality performs poorly in the remaining indicators, notably in the coverage area by cycling
infrastructure.

5.3.3. TargetPopulation & TargetAreas Aggregated Map
Figure 57 presents the targepopulation "
and targetareas aggregated map of Casca A
Figure57summarizes the previous analyse
with a concentration of cycling potentia
among the targetpopulation and target
areas in the southern part of the
municipality and lower potentials in the
north. As such, we have most of th
population and urban area ranging fron_,
moderate to high potential for cycling, with_§

96.8% of the populationral 89.4% of the Figure57- Aggregated Potential of the Target Population :

urban area having potential 3 or 4. Target Areas of Cascais, plus the respective population
urban area percentage covered by each potential.

TargetPopulation & Targefreas Aggregated Mapigure57) presents the targepopulation and
target-areas aggregated map of Casc&igyure57 summarizesthe previous analyses with a
concentration of cycling potential among the targmipulation and targetireas in the southern
part of the municipality and lower potentials in the north. As such, we have most of the population
and urban area ranging from rderate to high potential for cycling, with 96.8% of the population
and 89.4% of the urbmarea having potential 3 or 4.

5.3.4.Political Commitment to cycling

The last dimension assessment (political commitment to cycling) is presé&iable28. Cascais
scores a Moderate potential on its political commitment to cycling (3.0). Although the existent
cycling infrastructure, with an extension of 16.4 km, is mostly leisuented, translating in a low
score on its population covered by dpd infrastructure and in the relative accessibility, the
municipality still has a noticeable investment on cycling policies with all its railway stations
covered by bicycle parking and also with a karing system implemented, positively affecting
itsscore.



Table28¢ Cycling Potential b 0 2 F / a0l AaQ O0aldtAay3a LRtAOASA | yR

Indicators Overall Cycling Potentia

Effectiveness of Cycling Policies 3.0
Population Coverage by Cycling Infrastructuren(8) 1.7
Schools covered by Cycling Infrastructure (8 min) 3.0
Network Coverage by Cycling Infrastructure 1.0
Population Coverage by Bicycle Parking -
PT stations Coverage by Bicycle Parking 5.0
Relative Coverage by PT (Cycling/Walking) 5.0
Accessile Student Population to School by Bicycle 3.3
Accessible Population by Bicycle (15 min) 3.2
Accessible Area by Bicycle (15 min) 2.6
Relative Accessibility (Bicycle / Car in 5 min) 1.4
Existence of Complementary Measures 4

5.3.5.City Typology
In summaryCascais presents a Moderate (B) potential on all of its 3 dimensions, translating in a
BBB city typologyHigure 58). Although the municipality has some relevant cycling policies
implemented, its potential is hindered by the leistoriented nature of its cycling infrastructure
(Table29), as well by the low population densities and general lack of centralities and activities on
its northern side.
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Figure58 ¢ Representation ofhe positions of Cascais in the 3 dimensions (TP: T-ugetlation, TA: Targétreas
and PCC: Political Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low).

Table29 ¢ Typology of Cascais and currentlayg infrastructure extension

" Current Scenario

Cycllng Infrastructure (km

Cascais BBB 3.4 2.6 3.0

16.4
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5.4. Guimaraes
Current Scenario

5.4.1.Target Population

Figure59reports the spatial representation of where the target population with more propensity

to cycling is located in Guimaraes. This municipality is characterized as more sprawled with low
density development. Concerning the cycling potential among the populatias,visible the

I NR2dza LRGSYydAlta I NB RAALISNESR Ay (GKS GSNNXG2

population covered by each potential reveals an expressive predominance of Potential 3 (81.3%),
followed by Potential 4 (15.6%). Regardihgstlast case, such potential is liked with the main
centralities found in the municipality.

Moreover, the spatial representation of each one of the five socioeconomic indicators used to
assess the target population are reported in the following figuFégure60 and Figure6lassess

the two indicators with more weight in the target population output, respectively Age and
Population Density. The other maps represent the municipail A Sa Q / | NFiguré6g)S NB K A LJ
The percentage of Students among the populatigig(re63) and the Education Levéligure64).

By analysing the two indicators with more weight (Age and Population Density), it is visible that
even though the centralities are densely occupied, just one of them has a predominance of
students and young population. Meanwhile, the city centre is migjadcupied by the population

with the least propensity towards cycling. The remaining indicators have a more limited impact
into the final cycling potential of the city.
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Figure59- Aggregated Cycling Potential of the Targe
Papulation of Guimarées, plus the respective Figure60 - Cycling Potential according to Age
population percentage covered by each potential. Concentration above Guimaraes' Average.
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Lastly, Table30 presents the numerical values, on a scale of 1 to 5, for each one oivhe f
indicators evaluated, as well as the aggregated potential for Guimaraes.



According to the refereed output, this municipality has a Moderate Potential among its

population. The low level within the Population Density plays an important role into thealbve

cycling potential. Furthermore, despite the high level of young population and education level,

GKS ad0dzRSyiaQ LINBaSyOS AyRAOFG2NI Aa GKS t2¢Sad 2
the extent to which the favourable target population is sptad in the territory.

Table30¢ Cycling Potential b 6 2 F DdzZA YFNhSaQ ¢FNBSG t2LzZ FGA2y ®

TargetPopulation 3.3

Age 3.8

Population Density 3.1

Car ownership 3.3

Students Presence 2.8

Educdion Level 3.6
5.4.2.Target Areas
With regard to the Targefreas,FHgure 65shows “ <+
the spatial description of the aggregated cyclir ‘ N
potential. The most favourable areas, concernil B : 3,"' A
cycling conditions are represented by potential Pl 1 i B >
and potential 4, respectively 2.0% and 5.9%, a : g:}: ) e ”
located in the central zone of the municipality. # " . e

o paiity 4 ,‘N.‘ 3, 0> 5
such, most of the municipality present moderat o - \L"&
(17.3% at potential 3) to low potential (42.4% I"i 1 ﬁl b !
potential 2 and 32.4% at potential 1). P % - . "
£ . \ B

The spatial represeation of the five indicators ',_"f“. » t,,.h,;\ Ay
used to build such aggregated map a ?2.':} % 7. _’?}
represented in the following figures: Accessibili 5 % A
to Education InstitutionsHigure66), Accessibility "ﬁ’v

¢
to the City CentredHigure67), Accessibility to the % Urs_z;,mea

Railway Stationd~{gure68) and Coverage Area: 5.9% PR

s 17.3%
of the existent Cycling InfrastructurBigure69). -; 42.4%

Fgure65- Aggregated Cycling Potential of the Tardeeas
Overall, the Taget-areas assessmerfigure  of Guimarées, plus the respective urban area percenta
65) reveals a higher potential in the centre covered by each potential.
part and in the northwest (Taipas and Pontes
zone), justified by the existence of favourable accessibility to education facilities and centres in
both casesFurthermore, in the central area there is cycling infrastructure currently.

As such, although Guimaraes has its centralities with high potential for cycling, it also has a much
larger urban area with low potential, hindering its cycling potential inuaicipality scale.
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Figure66 ¢ Cycling Potential according to the Accessib Figure67 ¢ Cycling Potential according to the Accessibi
to Education Institutions (BE: Basic Education; SE to City Centres of Guimarées.
Secondary Education, HE: Higher Education) of Guim
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Figure68 ¢ Cycling Potential according to the Figure69 ¢ Cycling Potentil According to the Coverage
Accessibility to Railway Stations of Guimaraes. Areas of the existent Cycling Infrastructure of
Guimaraes.



Table31 presents the numerical values of the overall cycling potential of each one of the four
factors evaluated, as welkahe aggregated potential for the municipality.

Table31¢ Cycling Potential (b 0

TargetAreas
Accessibility to Education Facilities
Accessibility tahe City Centres
Accessibility to Railway Stations
Occupation Diversity

Coverage Area for Cycling Infrastructure and f
Zones
Notes:

2F¥ GKS DA YINKS&aQ ¢ NBS

or |

2.0°
3.0
2.1
1.3

1.4

* No results were produced for these indicators due to lack of data for this municipality.
*The agregate value was produced disregarding the absent indicators

Such analysis shows Guimaraes with a Low cycling potential regarding itsaraagetAlthough
the municipality has a good accessibility level to Education Facilities, which is one of ¢thtoisdi
with more weight in the final score, it is affected by other indicator with a heavy influence on the

I NBI &40

final score: the area covered by cycling infrastructure and low speed zones (30zones). In fact, most

part of such infrastructure is not located irffavourable zone for promoting daily cycling.

5.4.3. TargetPopulation & TargetAreas Aggregated Map

The following spatial representation reports th
Targetpopulation and Targeareas aggregated
map Figure70).

Such analysis presenta concentration of
population with higher propensity for cycling il
two centralites of the municipality (the
downtown zone and Taipas and Pontes).

Furthermore, only 26% of the population an
16.1% of the urban area akwe considerable
potential for cyclingpotential 4 to 5). Thus, suct
locations should be considered as goc
candidates for future cycling related policies.
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5.4.4.Political Commitment to Cycling

The Political commitment to cycling of the municipality is representetdaine32 below.

Table32¢ Cycling Potential b 0 2 F DdzA Y NhSaQ O&0f Ay13

Effectiveness of Cycling Policies
Population Coverage by Cyclimfrastructure (8 min)
Schools covered by Cycling Infrastructure (8 min)
Network Coverage by Cycling Infrastructure
Population Coverage by Bicycle Parking
PT stations Coverage by Bicycle Parking
Relative Coverage by PT (Cyclinghivigj)
Accessible Student Population to School by Bicycl
Accessible Population by Bicycle (15 min)
Accessible Area by Bicycle (15 min)

Relative Accessibility (Bicycle / Car in 5 min)
Existence of Complementary Measures

2.3
1.6
3.0
1.0
1.0
1.0
5.0
2.7
3.4
3.1
1.0
3

Li2f AOASa

I YR

The efectiveness of cycling policies is considered moderate (2.3) in the case of Guimaréaes, with
23 km of cycling infrastructure covering 22% of the population and 56% of schools under 8 minutes

by bicycle. Every student can access a school by bicycle, witbfaesm living under 5 minutes

from a Basic or Secondary School or 10 minutes from a Higher Education Facility, which enables

them to use the bicycle as their potential mode of transport.

Overall, the current cycling infrastructure was designed mostlyefisure purposes, it does not

provide great accessibility for diverse activities and connectivity with the other modes of
transport. Thus, indicators which analyse the coverage of cycling facilities and bicycle parking are

reported with a low score.

5.4.5.City Typology

In summary, Guimaraes presents a Moderate (B) potential within TP and PCC dimensions and Low

(C) in the Targefreas dimension, translating in a BCB city typology (Figure 67). Although the

municipality has some cycling policies implemented amjiggts under development, its potential

is hindered by the leisureriented nature of its cycling infrastructur@gble33) , as well by the

low population densities.

i K
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Figure71 ¢ Representation ofhe positions of Guimardes the 3 dimensions (TFargetPopulation, TATargetAreas
and PC(Pditical Commitment to Cyclg) according to their scores (Aigh, BModerate, CLow).

Table33 ¢ Typology of Guimaraes and current cycling infrastructure extension

TP TA PCC Cycling Infrastructure (km)
BCB 3.3 2.0 2.3 23.0

Current Scenario

Guimaraes

Proposed Scenario
Guimardes is developing some measures intehtieincrease its commitment towards cycling.

Such projects will be evaluated in the next sections, as well as the expected increase of the cycling
potential of the city.

5.4.6.TargetPopulation

There are no changes in the Target Population between the cuarahthe future scenarios, since
both are structured upon Census 2011 data collection, as well as due to the unfeasibility of
inferring demographic and socioeconomic data for the future to the census track scale.



5.4.7.TargetAreas

Figure72 shows the current TargeAreas and-igure73illustrates the spatial representation of

GKS GFNBHSG FNBFAQ F3I3INBIFGSR OeodftAy3d LRGSYGAL
potential of Target Areas for the proposed ScenaFimre73) revealed some improvement of

the cycling potential in the municipality mainly due to initiatives regarding cycling infrastructure.
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Figure72 ¢ Aggregated Cycling Potential of the Targe

Areas of the Current Scenario for Guimarées, plus t

respective urban area percentage covered by eact
potential.

Figure73 ¢ Aggregated Cycling Potential of the Targe

Areas of the Proposed Scenario for Guimarées, plus

respective urban area percentage covered by each
potential.

The indicators used to build the previous aggregated map for the proposed scenario are
represented in the next figures: Accessibility tuBation institutions Figure74), Accessibility to

the City CentresHigure75), Accessibility to the Railway Statiofgure76) and Coverage Areas
of the existent Cycling InfrastructurBigure77).
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Table34 ¢ Cycling Potential ¢5) of the Guimaraes' Target Areas for the Proposed Scenario

TargetAreas 2.2
Accessibility to Education Facilities 3.0
Accessibility to the City Centres 21
Accessibility to Railway Stations 1.3
Occupation Diversity X
Coverage Area for Cycling Infrastructure and for 30 Zon 1.8

The numerical analysis dfible34 present the improvement in each indicator. In tReoposed
Scenario, Guimarées remains with the low potential, within its Ta#ége&a dimension, showing
animprovement from 2.0 to 2.2 after implementation of the referred measures.

5.4.8.TargetPopulation and TargeAreas Aggregated Map

Figure 78 presents the targepopulation and targetireas aggregated map for the current
scenario andrigure79 for the Proposed Scenarios.

o
+f «f
% Population % Urban Area % Population % Urban Area
0.8% 0.3% 0123 1.1% 0.6% saes
s — = ==
4 25.2% 15.8% mms 30.6% 19.7%
346.2% 50.1% 4 42.0% 47.8%
mi 27.7% 33.8% S 26.4% 32.0%
0.0% 0% m:  0.0% 0%
Figure78 ¢ Aggregated Potential of the Target Figure79 ¢ Aggregated Potential of the Target
Populationand Target Areas of Guimaraes for the Population and Target Areas of Guimarées for the
Current Scenario. Proposed Scenario.

In the future scenario, it is noticeable some improverneegarding the share of population and
urban are covered by potential 4 or above. In the former there is an increase of 5.1%, and in the
latter, 4.2%. Such enhancement is noticed mainly in the central part of the municipality.



5.4.9.Political Commitment to cyiing
Table35LINB &Sy ia G(GKS YdzyAOALI fAGeQa LREAGAOLIE O2YYA

Table35 ¢ Cycling Potential ¢b) of Guimardes' cycling policies for the Proposed &ien

Effectiveness of Cycling Policies 2.6
Population Coverage by Cycling Infrastructure (8 2.0
Schools covered by Cycling Infrastructure (8 min) 4.0
Network Coverage by Cycling Infrastructure 1.0
PopulationCoverage by Bicycle Parking 1.0
PT stations Coverage by Bicycle Parking 1.0
Relative Coverage by PT (Cycling/Walking) 5.0
Accessible Student Population to School by Bicycl 2.7
Accessible Population by Bicycle (15 min) 34
Accessible Area by Bicy¢lb min) 3.2
Relative Accessibility (Bicycle / Car in 5 min) 1.0
Existence of Complementary Measures 4

The Political Commitment to cycling shows a value of 2.6 for the proposed scenario, in comparison
with 2.3 for the current scenario. This value issthy justified by the increase of cycling routes,
that affect the population covered by it and the accessibility to some of the city facilities.

Regarding the new network, the extension of 60 km of cycling infrastructure will cover 35% of the
population and 65% of schools under 8 minutes by bicycle. The lack of measures targeting the
general improvement of bicycle parking, as well as along railway stations (that we were aware of),
reduced the likelihood of more positive outcome in such dimension.

Finally,in this municipality it is expected some cycling policies and measures intended to improve
the bicycle as a mode of transport, counting 4 mains measures:

1 Promotion Campaigns;

1 Integration with public transport;
1 Traffic calming;

1 BikeSharing system;

In the @se of promotion campaigns, attention is given to a school mobility project called
G9RdzOI . AOf ¢33 BKAOK LINRPGARSa AyOSyiAiagSa G2 I akK
purposes. Regarding the integration with public transport, it is expected that always allow

bicycle users, and in the case of bus, foldable bicycles. In the centre of the city, it is projected a

coverage area of cycling infrastructure as well as 30 zones. Finally, there isshd@ikg system

under development for this municabity.

5.4.10.City Typology

The municipality of Guimardes shows a moderated potential on its tgrgetilation and political
commitment, and low potential for target areas for the scenario proposed, resulting in a BCB city
typology Figure80and Table36). The target area got a 0.2 of increased potential and 0.3 for the



political commitment to cycling dimension. This increase is a consequence of the extension of the
cycling routes.

Table36 ¢ Typology of Guimaraes based on the current and proposed scenarios, stratified by each dimension score

TP TA PG SYCling
Infrastructure

BCB 3.3 2.2 2.6 64.0km

Cycling
Infrastructure

23.0 km

Guimaraes |BCB
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FigureBOcw S LINBaSy Gl A2y 2F (GKS LIaAAGAZ2Y A 27T Ddzh YiPophd&ienQ t NR LR &
TA: TargefAreas and PCC: Political Commitment to Cycling) accordthgitascores (A: High, B: Moderate, C: Low).



5.5. Matosinhos
Current Scenario

5.5.1.Target Population
Figure81gives the spatial representation of where the target population with more propensity to
cycling is located in Matosinhos.

Regading the distribution of the cycling potential among the population of Matosinfkagufe

81), we can see that the southwest has a higher potential, mainly due to the predominance of the
population occupation in the southern part the municipality, particularly near the border with

Oporto. In contrast, the northern part of the municipality has a lower cycling potential due to a
predominantly monefunctional occupation characterized by low density housing. The percentage
ofthemurh OA LI f AdeQa LRLJA FiA2y O20SNBR o0& SIFOK LRGS
(46.6%) and 3 (46.6%).

% Population

- 0% I 5 - Age from 15 to 29 above average
4 46.6% 4 - Age from 10 to 14 and from 30 to 39 above average
3 46.6% 0 1 2 3 4 5 km 3 - Age from 40 to 44 above average
2 6.8% [ e s | 2 - Age from 45 to 49 above average 0 1 2 3 4 S km
m % Bl 1 - Age <10 and 250 above average [ — — ]
No Population

Figure81 - Aggregated Cycling Potential of the Targe
Population of Matosinhos, plus the respective populat
percentage covered by each potential.

Figure82 - Cycling Potential according to Age
Concentration above Matosinhos' Average.

Additionally, the spatial representation of each one of the five socioeconomic indicators used to
assess thearget population are represented in the next figures. Firstly, the two indicators with
more weight in the target population assessment: Age and Population (and Employment) Density
are represented, respectively, Figure82 and Figure83. The remaining figures represent the
Ydzy A OA LJ £ A (A S a CGFigurésdythb gertehidde KfStludleMs ainéhg the population
(Figure85) and the Education Levéligure86). The first finding is the positive correlation between

the population with a higher propensity for cycling and the areas with higher population and
employment densitiesHigure83) as well as the areash&re younger ages (139) are above
average Figure 82), which was expected as these two indicators have more weight in the
aggregated result. The remaining indicators have a more limited impact.
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Finally, the numerical values, on a scale of 1 to 5, of the cycling potentiadbrame of the five

indicators evaluated, as well as the aggregated potential for the municipality are represented on

Table37.

The numerical values reinforce the map analysis, revealing that Matosinhos has,iagtorour

classification, a Moderate Potential among its population. Despite having a young population and
a high education level, Matosinhos has a lower score on the remainder indicators. This is



particularly true regarding the population density (whichs a substantial weight on the final
aggregated value) with the low density northern part of the municipality hindering the final result.

Table37¢Cycling Potential (p 0 2 F al 628AYyK2aQ ¢ NBHSG t2LddA | GA2Y

Indicators Overall Cychg
Potential

TargetPopulation 3.5
Age 3.9
Population Density 3.4
Car ownership 3.4
Students Presence 3.0
Education Level 3.7

5.5.2. Target Areas

Regarding the target areaBjgure87 illustrates the spatial representation of thediggregated
cycling potential.The spatial representation of the five indicators used to build the previous
aggregated map are represented in the figures that follow: Accessibility to Education Institutions
(Figure 88), Accessibility to the City CentreBigure89), Accessibility to the Railway Stations
(Figure90), Activity DiversityRigure91) and Coverage Areas of the existent Cycling Infrastructure
(Figure92).
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»
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% Urban Area -
65%
s 17.4% B 5 - Below 5 min (BE and SE) or 10 min (HE)
| 4 41.6% 4 - Between 5-10 min (BE and SE) or 10-15 min (HE)
3 0 1 2 3 4 5km 3 - Between 10-15 min (BE and SE} or 15-20 (HE) 0 1 2 3 4 5km
2 34.4% e — 7 - Between 15-20 min (BE), 15-25 min (SE) or 20-30 min (HE) T T
Bt 0.1% B 1 -Above 20 min (BE), 25 min (SE) or 30 min (HE)
Figure87 ¢ Aggregated Cycling Potential of the Targe Figure88 ¢ Cycling Potential according to the Accessib
Areas of Matosinhos, plus the respective urban are. to Education Institutions of Matosinhés

percentage covered by each potential.

9We also considered some Education Institutions outside Matosinhos due to their proximity to the municipality.
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Figure89¢ Cycling Potential according to the  Figure90 ¢ Cycling Potential according to the Accessibility
Accessibilityo City Centres of Matosinhos Railway Stations of Matosinhos.
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- No activities in a 500m radius

-

Figure91 ¢ Cycling Potential according to Activity ~ Figure92¢ Cycling Potential According to the Coverage
Diversity in Matosinhs. Areas of the existent Cycling Infrastructure of Matosinho

The TargetAreas assessmenFigure87) reveals that Matosinhos has a higher potahiin its

south-western part, specially near the harbour and its centres, justified by the existence of cycling
infrastructure Figure92) and metro stationsKigure90) inthe vicinities, as well as a wide diversity



of available activitiesHigure91) and education institutionggure88). In contrast, the northern

part of the municipalitydoes not have this kind of activity diversity, and moreover has a deficit on

public transport coverage, with no metro lines available.

As such, although Matosinhos has some areas with the highest potential (6.5% at potential 5), it
also has a much largerhan area with low potential (34.5% at potentials 1 and 2), thwarting its

cycling potential in a municipality scale.

This finding is reinforced by the numerical analysis representd@lne38, which presents the

numerical values of the overall cycling potential for each one of the five factors evaluated, as well

as the aggregated potential for the municipality.

Table38¢ Cycling Potential ¢p 0 2F GKS al i2zaiAyKzaQ

TargetAreas
Accessibility to Education Facilities
Accessibility to the City Centres
Accessibility to Railway Stations
Occupation Diversity

Coverage Area for Cycling Infrastructure and for 30 Zc

3.0
4.3
3.3
2.3
3.1
1.8

¢l NBSG

I NBIl a0

The analysis of the table above shows Matosinhos (3.0) has a Moderate cycling potential in its
target-areas. Although the municipality has a good coverage of education facilities (s€&égailiso
88), which is one fthe indicators with more weight in the final score, it fails on the other indicator

with more influence on the final score: the area covered by cycling infrastructure and low speed

zones (30 Zones). This limited dedicated cycling infrastructure sucltyadeblanes or bicycle

paths Figure92) hindered the overall cycling potential.

In relation to the rest of the indicators, the Accessibility to Railway Stations score is hindered by
the overall lack of rail basepublic transport in the northern part of the municipality.

5.5.3.TargetPopulation & TargetAreas Aggregated Map

The last spatial representation consists in the targepulation and targefireas aggregated map

(Figure93). The figureshows a clear concentration of population with higher propensity for cycling
and areas with good conditions near the city centre, as well as around the port and in the south,

near the border with Oporto. Furthermore, 57.4% of the population and 38.1%eadfitban area

have considerable potential for cycling (potential 4 to 5). As such, these locations should be

considered as good candidates for future cycling related policies.
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Figure93- Aggregated Potential of the Target Ragtion and Target Areas of Matosinhos, plus the respective
population and urban area percentage covered by each potential.

5.5.4.Political Commitment to Cycling

The assessment of the political commitment to cycling of the municipality is represenfEabdan

390 2SS Oly &aSS GKIG GKS 2@0SNYrtf STFFSOGAQSySaa
municipality has a general lack of specific mobility management measures incentivising cycling,
namely specific cycling infrastructuseich as cycling lanes and kepeed zones, as well as the
availability of bicycling parking, particularly near railway stations, which translates on an overall
limited performance on almost all of the indicators. The only exception is the accessibletstuden
population to school by bicycle with most of the students living near enough their schools,
enabling them to use the bicycle as their potential mode of transport.

Table39¢ Cycling Potential (p 0 2 F al (2 & A y Kahditleeir SDEséytiehtyéfiectiva@ebsh OA S &

Effectiveness of Cycling Policies 2.2
Population Coverage by Cycling Infrastructure (8 2.1
Schools covered by Cycling Infrastructure (8 min) 2.0
Network Coverage by Cyclingrastructure 1.0
Population Coverage by Bicycle Parking 1.1
PT stations Coverage by Bicycle Parking 1.0
Relative Coverage by PT (Cycling/Walking) 3.0
Accessible Student Population to School by Bicycl 4.0
Accessible Population by Bicycle (15 min) 33
Accessible Area by Bicycle (15 min) 3.1
Relative Accessibility (Bicycle / Car in 5 min) 2

Existence of Complementary Measures 2



5.5.5.City Typology

Summarizing, Matosinhos has shown to have a moderated potential both on its-@wpeatation

(B) as well am its targetareas (B), and a low potential on its cycling policies (C), leading to a BBC
city typology Figure94 and Table400 @ ¢ KS YI Ay FIF OG2NB yS3IrdirpgsSte |
cycling potenial are both the existence of low population and density areas especially on its
northern part, and an overall limited dedicated cycling infrastructure and promotion measures.
Moreover, the existent cycling infrastructure is located near the least depsglylated areas and
therefore covering a small percentage of its population, being mainly used for recreation purposes
and not for transport travelling. The unavailability of bicycling parking particularly near the railway
stations also impaired the cycinpotential of the municipality, as it limits the ability for
intermodality, undermining one of the advantages of cycling that is the increased catchment areas
of the public transport stations.
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Figure94 ¢ Representation of ta positions of Matosinhos in the 3 dimensions (TP: TaPggulation, TA: Target
Areas and PCC: Political Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low).

Table40 ¢ Typology of Matosinhos and currecycling infrastructure extension

Typology Dimensions
Municipality - .

Current Scenario | TP TA PCC Cycling Infrastructure (km)
Matosinhos BBC 3.5 2.0 2.2 20.0

Proposed Scenario

Matosinhos has developed a comprehensive mobility plan for the next tweksesywhere cycling

as a mode of transport has been given a prominent role. As such, in this section we will evaluation
the cycling potential gains if this plan is implemented.



5.5.6. Target Population
Due to the impossibility of extrapolating demographic andiseconomic data for the future to
the census track scale, there are no changes in the Target Population between the current and the

future situations (the proposed scenario considers the Census 2011 data as in the current
scenario).

5.5.7. TargetAreas
Figure95 and Figure96 shows , respectively the current and future spatial representation of the
GFNBSG FNBFaQ |33aINBIFIGSR O0el0ftAy3d LRGSYGALIt F2N

N N

% Urban Area % Urban Area
s 6.5% - j 48.92&
4 17.4% : 41.6% D s e s
: s, e 2 o (= — ——
2 34.4% = —— — ] - 0.01%
LR 0.1% 0%

Figure95 ¢ Aggregated Cycling Potential of the Targe Figure96 ¢ Aggregated Cycling Potential of the Targe

Areas of the Current Scenario for Matosinhos, plus tl  Areas of tle Proposed Scenario for Matosinhos, plut

respective urban area percentage covered by eact the respective urban area percentage covered by ea
potential. potential.

The indicators used to build the previous aggregated map for the proposed scenario are
represented in the next figures: Accessibility to Educatiatitlitions Figure97), Accessibility to
the City CentresHigure98), Accessibility to the Railway Statiofrigure99) and Coverage Areas

of the existent Cycling Infrastructu(Eigurel00). The Activity Diversity indicator does not change
between scenarios.

The assessment of the Targhteas potential for the Proposed Scenakig(re9d6) reveals a clear
improvement, withmose ¥ G KS YdzyAOALI f A& Q& dzNBlIy I+ NBF y2g
between potential 4 and 5). This improvement is largely justified by the extensive proposed cycling
network that will cover virtually all the municipalitiFigure100), increasing from the current 20

km of extension to 143 km (including 30 km/h Zones).



I 5 - Below 5 min {BE and SE) or 10 min (HE)
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2 - Between 15-20 min (BE), 15-25 min (SE} or 20-30 min (HE) D oy pow 3
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Figure97 ¢ Cycling Potential according to the Accessib

to Education Institutions (BE: Basic Education; SE

Secondary Educatian | 9Y | A3KSNJ 9Rd:
Proposed Scenarit

B 5 - Less than 2.5 min * Railway Stations.
[ 4 - Between 2.5and 5 min —— Railway Line
3 - Between 5 and 7.5 min

2 - Between 7.5 and 10 min
- Above 10 min
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Above 15 min (SC) or 30 min (PC)

Figure98 ¢ Cycling Potential according to the Accessikt
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Proposed Scenario.

10We alsoconsidered some Education Institutions outside Matosinhos due to their proximity to the municipality.



The nunerical analysisTiable41) further illustrates the improvements.

Table4l¢ Cycling Potential (p 0 2F (G KS al d2aAiAykKz2aQ ¢l NBSG ! NBF&a F2NJ

Indicators Overall Cycling Potential

TargetAreas 4.4
Accessibility to Education Facilities 4.8
Accessibility to the City Centres 4.2
Accessibility to Railway Stations 3.4
Occupation Diversity 3.1
Coverage Area for Cycling Infrastructure and for 4.9
Zones

In the Proposed Scenario, Matosinhosw has a High potential on its targaeteas, with the
biggest improvement being, by far, on its coverage area for cycling infrastructure and for 30 Zones
GKIFIG A& y2¢ Ffy2ad +d GKS KAIKSAd LIRaarotsS aoz

5.5.8. TargetPopuation & TargetAreas Aggregated Map
Figure 101 presents the targepopulation and targetireas aggregated map for the current
scenario andrigurel02for the Proposed Scenarios.
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3 41% 54.4% o 1 2 3 4 s 3 oo o
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Figurel02¢ Aggregatd Potential of the Target
Population and Target Areas of Matosinhos for the
Proposed Scenario, plus the respective population a
urban area percentage covered by each potential.

Figurel01¢ Aggregated Potential of the Target
Population and Target Areas of Matosinhos for the
Proposed Scenario, plus the respective population a
urban area percentage covered by each potential.



The cycling potential improvement under this Proposed Scenario is ewident analysingrigure

1020 ' YRSNJ 6KS t NRLI2&aSR {OSyIFINxR2 |fyvyzaid Ftt 2F al
a potential for cycling scoring 4 or above (increasing from 57% to 92%). The improvement is also
noticeable onkKS YdzyAOA LN ft AleéQa dzNbly | NBlIXZ gKAOK AYyONEBI
area covered by potential 5 or 4.

5.5.9. Political Commitment to Cycling
¢tKS aasSaaySyid 2F GKS YdzyAOALI fAGeQa LREAGAOLIE O
is represeted onTable42.

Table42¢ Cycling Potential b 0 2 F al G2aiAyK2aQ O0eol0fAy3a LRftAOASE FT2NJ i

Effectiveness of Cycling Policies 4.3
Population Coveragby Cycling Infrastructure (8 mi 5.0
Schools covered by Cycling Infrastructure (8 min) 5.0
Network Coverage by Cycling Infrastructure 2.0
Population Coverage by Bicycle Parking 2.8
PT stations Coverage by Bicycle Parking 5.0
Relative Coverage by RJycling/Walking) 5.0
Accessible Student Population to School by Bicycl 4.6
Accessible Population by Bicycle (15 min) 4.8
Accessible Area by Bicycle (15 min) 4.9
Relative Accessibility (Bicycle / Car in 5 min) 3.3
Existence of Complementary Meassre 5

The improvement in this dimension is even more remarkable than in the tamgeis, with

Matosinhos moving to a High Potential on its political commitment to cycling (from a low potential

under the current scenario). All the indicators improve, spicithe population and school

covered by cycling infrastructure which now have the maximum score, meaning all the population

and school have cycling infrastructure available at less than 8 min by cycling. Furthermore, all PT

stations now have dedicateddyicle parking which also translates in high catchment areas for PT.

Finally, the complementary measures also increase for the maximum score due to a proposed
O2YLINBKSyaA@S aidNXdS3e F2NI Lttt 2F GKS YdzyA OA LI )
6 main measures:

1 Awareness and dissemination campaigns about the new cycling infrastructure;
1 Car free days;

9 Bicycle tours, organisation of cycling friendly events;

1

LYOSYUGA@S LINPINIY F2N 0KS YdzyAOALI fAGEQa SYlL
transportaton;

=

Incentive program for the companies who implement sustainable mobility plans;

T {OK22f a20AfAGe LIEIya F2NIFEf GKS YdzyAOALI f A



5.5.10.City Typology
The City Typology of Matosinhos under the Proposed Scenario and its comparison with the Current
Scemario is represented ofigurel03,

According tdrable43, it is noticeable an increase in the values of TA and PCC dimensions, counting
1.4 and 2.1, respectively. As such, Matosinhos proposed a plathia&olitical Commitment to
Cycling turned from Low to High and the Targetas from a Moderate to a High, evolving from

a BBC to a BAA classification. This progress is mostly due to the proposed cycling infrastructure,
that if implemented would reach \tinally all its population and urban area.

Table43 ¢ Typology of Matosinhos based on the current and proposed scenarios, stratified by each dimension score

P TA pcc &veling
Infrastructure

Cycling
Infrastructure

Matosinhos‘BBC 35 3.0 22 | 20.0km BAA| 35 |44 | 43 | 143.0 km

PCC
4.3
‘ PCC PCC
A i A
B A B '
c c
< | | 2
A B c c c B A P
c B 3.5
A
c B A
TA C B A ‘
4.4
c
’ -
A

Figurel03¢ Representation of the positions of Matosinhos in the 3 dimensions (TP: TRogedation, A: Target
Areas and PCC: Political Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low) between the
Current (blue) and Proposed (orange) Scenarios.



5.6. Oporto

Current Scenario
Target Populatiofrigurel04gives the spatial representation of where the target population with
more propensity ® cycling is located in Oportdhe following figures presenthe spatial
representation of the five socioeconomic indicatevihin the target populationdimension Age
(Figurel05), Population and Employment DensiBigure106), Car Ownership ratd-igure107),
the percentage of Students amongetipopulation Figure108) and the Education Levdtigure
109).

Al
-~
[ 3
% Population I 5 - Age from 15 to 29 above average
s 2.0% 4 - Age from 10 to 14 and from 30 to 39 above average
4 62.5% 3 - Age from 40 to 44 above average
3 34.2% 2 - Age from 45 to 49 above average
2 120 0 1 2 3 , [ 1-Age <1Dand =50 above average a 1 2 3 4
. 0.0% e e ] No Population or Employment

Figurel05¢ Cycling Potential according to Age

Figurel04¢ Aggregated Cycling Potential of the Targ: Concentration above Oporto’s Average.

Population of Oportoplus the respective population
percentage covered by each potential.
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4-7617-9 280 4 - Car ownership 125 - 240
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Ml 1-<2630 0 1 2 3 4 I 1 - Car ownership > 750 [ 1 2 3 a
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Figurel06¢ Cycling Potential according td.G2 NIi 2 Figurel07¢/ @ Ot Ay 3 t 20 Sy UAl f
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5> 16% ﬂ
4 - 14% - 16% Il 5 - Higher Education above average
3-10% - 14% 4 - Secondary Education above average
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Bl 1-<85% 0 1 2 3 4 Il 1 - No Education above average 0 1 2 3 p

Mo Population or Employment
Figurel08¢/ @ Of Ay3 t 2GSy G Al f | Figurel09g¢/ 8 Ot Ay 3 t 2GSy GAl f |
Studentsm the Resident Population. Education Level.

No Population or Employment




As we can observe iRigure104, the potential among the population is relatively distributed
across he municipality, with the largest area presenting potential 5 or 4 (64.5%), with a peak near
the city centre and a lower potential near the city park (northwest) and in the southeast
(Campanhd). These results can be further explained by analysing thcsipelicators.

The first finding is the positive correlation between the population with a higher propensity for
cycling and the areas with higher population and employment densKigsi(e106) as well as the
areas where younger ages (P9) are above averag€&igurel05), which was expected as these
two indicators have more weight in the aggregated result. Nevertheless, the remaining indicators,
specifically car ownershiFigurel070 I Y R & { dzR Sglrié20%), tuR&lyodt 1o (b thed
differential factor that led to the existence of areas with potential 5 in Oporto. Those are the are
where in addition to having very high population densitieg(rel06) and younger ages$igure

105), also possess either car ownershifiglre1070 2 NJ & (i dzR Figuied@® wihShea A & 6
highest potential Although the city centre has a high concentration of olgEidents due to its

high population concentration, combining withhégher concentration of students and parking
restrictions, translates in a very good potential for cycling.

Table44 presents he numerical values, on a scdtem 1 to 5, for each one of the evaluated
indicators,as well as the aggregated potential.

Table44¢ Cycling Potential b 0 2 F hLIR2 NI 2Qa ¢FNABSG t 2LdzZ FGAz2yd

TargetPopulation 3.7
Age 3.7
Population Density 3.8
Car ownership 4.0
Students Preserec 3.1
Education Level 3.9

As already shown by the previous map analysis, Oporto has, overall, a population with a high
propensity for cycling (3.7The main factorpositively contributing for these resultgethe high

population density and the lowrcNJ 2 ¢ Y S NB K A LtomMpadin®ss (whem cothpated vixkk

the other municipalities)effective public transport coverage apdrkingrestrictionsjustify this

result, particularly in the cif@ éentres. Education Level, even though it revealed a higresbad

the lowest weight on the calculation of the final Targe® LJdzf | GA2y ® { GdzRSYy (1 Qa L
lowest result, which may not be a true representation of reality, because there is a large
GSYLR2 NI NB dzy A OSNBAGE &0 dzR Slg'td iacudeldize tddatklofidatg y G K I

5.6.1.Target Areas

Regarding the target areasigurel10shows the spatial representation of tlaggregated cycling
potential. The following figures present the spatial representation of each one eftanget
population indicators Accessibility to Education InstitutiorSigure111), Accessibility to the City
Centres Figurell?), Accessibility to the Railway Statiofsglure113), Activity DiversityKigure
114) and Coverage Areas of the existent Cycling Infrastruckigei(el15).
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Figurell1- Cycling Potential according to the
Accessibility to Education Institutions (BE: Basic
Education; SE: Secondary Education, HE: Highel

Education) ofOporto.

Figurel10- Aggregated Cycling Potential of the Targe
Areas of Oportoplus the respective urban area
percentage covered by each potential.
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Figurel12- Cycling Potential according to the
Accessibility to City Centres of Oporto.

-5 All 10 types of activities considered in a 500m radius
T 4 - Between 7 and 9 types of activities in a S00m radius
3 - Between 4 and 6 types of activities in a 500m radius
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Figurel14- Cycling Potential according to Activity

Figurel13- Cycling Potential according to the
Accessibility to Railway Stations of Oporto.

- Less than 2 min

- Between 2 and 4 min
- Between 4 and 6 min
- Between 6 and 8 min 0 1 2 3 4 5
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Figurel15- Cycling Potential According to the Covera

Diversity in Oporto. Areas of the existent Cycling Infrastructure of Oporto.

The targetareas assesnentof Oporto (Figure110) reveals thathis potentialis dispersed the
highest potentialis located closethe centralitiesdue to the existence of cycling infrastructure
(Figurell5) and railway stationéFigurel13), there is also a wide range of activitigdgurel14)
and education institutionsHigure111). Contraryto that, the southeastity area(Campanha) has
the lowest potental as it isone of the poorest areas of Oportaffected byan overalllack of
facilities and serviceand alsaregardingschools.

The overall potential of the Targétreas seems to hgarticularlyinfluenced by the location of the
cyclinginfrastructure,which even though small and fragmented still improves accessibility and
travel times,factors thatare decisive in most of theargetarea indicators. The city centre,



similarly to the TargePopulation, benefg from the extensivepublic transportnetwork that
connects the main centres and by the diversity of activities, which can reach up to ten different
activities in a 500 m radius.

These findings are supported by the numerical analysis representeahile45, which presents
the numerical values of the overall cycling potential for each one of the factors evaluatedll as we
as the aggregated potential.

Table45¢ Cycling Potential ¢p 0 2 F GKS hLI2NI2Q& ¢l NBSG ! NBI ao

TargetAreas 3.3
Accessibility to Education Facilities 4.8
Accessibility to the City Centres 2.8
Accessibility to Railway Stations 3.0
Occupation Diversity 3.6
Coverage Area for Cycling Infrastructure and for : 2.3

Zones

Theanalyga 2F GKS GFoft S | 02 @Keadfllianiddhe Mddéraie catdgiyNI 2 Q &
regarding their propensity for cyclinghe fact thatOporto has a good coverage of education
institutions (see alsdrigurel1l) was not strong rough to increase the potential in comparison

with the other indicators, especialthe coverage aredy cycling infrastructure and low speed

zones (30 Zones). This lack of dedicated cycling infrastructure such as bicycle lanes or bicycle paths
was expectd as Oporto is a Starter Cycling City, therefore hindering the overall cycling potential.

5.6.2. TargetPopulation & TargetAreas Aggregated Map

The last spatial representation consists in - )
the targetpopulation and targefreas : A
aggregated mapHigurell6).

population with higher propensity for
cycling and areas with good conditions ne
the city centre, as well as other centralities o population % Urban Area
In fact, 87% of the populatiorive in -;5» %Z/f ii{;
potential 4 areas orabove, representing m: 0% 31%
75% of the total urban area. For this reason,

these locations should be considered ¢ Figure116- Aggregated Potential of the Target Populati

good candidates for ture cycling related and Target Areas of Oporto, plus the respective popul'a
lici and urban area percentage covered by each potentie
policies.

i

The figure shows a clear concentration « u a




5.6.3. Political Commitment to Cycling

Table46 presents he assessment ¢f LJ2 N{bicakcommitment to cycling.

Table46¢ Cycling Potential b 0 2 F h L2 NIi2Qa Oe ot Ay3

Effectiveness of Cycling Policies
Population Ceerage by Cycling Infrastructure (8 m|
Schools covered by Cycling Infrastructure (8 min)
Network Coverage by Cycling Infrastructure
Population Coverage by Bicycle Parking
PT stations Coverage by Bicycle Parking
Relative Coveragay PT (Cycling/Walking)
Accessible Student Population to School by Bicycl
Accessible Population by Bicycle (15 min)
Accessible Area by Bicycle (15 min)

Relative Accessibility (Bicycle / Car in 5 min)
Existence of Complementary Meaes

2.8
2.4
3.0
1.0
1.2
2.0
5.0
4.8
3.6
3.5
2
2

Ll2f AOASA

Iy R

According to the political commitment to cycling assessmeportoQ éommitment is classified
asModerated (2.8) I1ts15.8 km of cycling infrastructure cosd2% of the population and 51% of

schools under 8 minutet. means, gery student canecess a school by bicycnd82% of them
livesunder 5 minutes from a Basic or Secondary School or 10 minutes from a Higher Education
Facility, which enables them to use the bicycle as tmgiinmode of transport.

Although the implemented cycling inBaucture is not very extensive, the fact that Oporto is

densely populated improves its influence and effectiveness. Howevercytbking potential is
hindered by theunavailability of bicycling parkinmostlynear the railway stations, dhis factor
confinesthe public transport catchment area atide ability for intermodality

5.6.4.City Typology

OportoQ analysis revealbligh Potentiafor TargetPopulation (A), and a Moderate Potential (B)
both on its Target Areas aniblitical Commitment to Cyclindeadng to an ABB city typology,

which is represented ifigurell7and Table47.

The higher propensity for cycling on its population is explained by the municipality being densely

populated and, as a consequee, also having its (limited) existent cycling infrastructure covering

a high percentage of its population, subsequently also rising the target areas and the cycling
L2 f A OAS&aQ LI d&igidhdydf dycting infyastrEidtue@likecycling 18ns or lowspeed
zones, was evident, with a residual percentage of their road network being covered by this kind

of infrastructure and therefore hindering their overall cycling potential. Thus, the cycling potential

can be increased if more dedicated cyclinfjastructure is built.

G KSA N
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Figurell7¢ Representation of the positions of Oporto in the 3 dimensions (TP: FRamailation, TA: Targdireas
and PCC: Political Commitment to Cycling) according to their scores (A: High,eBatelo@: Low).

Table47 ¢ Typology of Oporto and current cycling infrastructure extension

‘ Current Scenario | TP TA PCC Cycling Infrastructure (km)
‘ ABB 3.7 3.3 2.8 16.0

Oporto

Proposed Scenaui

Oporto has developed several scenarios for implementation of cycling infrastructure in different
parts of the city. As such, in this section we will evaluation the expected gains in cycling potential
following the implementation of these measures.

5.6.5. Targd Population

Similarly, to other municipalities, due to the impossibility of extrapolating demographic and
socioeconomic data for the future to the census track scale, there are no changes in the Target
Population between the current and the future situatis (the proposed scenario considers the
Census 2011 data as in the current scenario).

5.6.6. TargetAreas
Figurel18shows the current Targeireas and-igurell9 illustrates the spatial representation
ofthetadSG FNBIFAQ | IINBIFIGSR 0eO0ftAy3a LRISYGALl
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Figurel18¢ Aggregated Cycling Potential of the Targt Figurel19¢ Aggregated Cycling Potential of the Targt

Areas of Oporto, plus the respective urban area Areas of the Proposed Scenario for Oporto, plus th

percentage covered by each potential. respective urban area percentage covered by eact
potential.

The indicators used to build the previous aggregated map for the propssedario are
represented in the next figures: Accessibility to Education InstitutiBitu(e120), Accessibility
to the City CentresHigure121), Accessibility to the Revay StationsKigurel22) and Coverage
Areas of the existent Cycling Infrastructukégurel23). The Activity Diversity indicator does not
change between scenarios.

Y
b,
B 5 - Below 5 min (BE and SE) or 10 min (HE) c I 5 - Less than 5 min (SC) or 10 min (PC) *  Primary Centre
[0 4 - Between 5-10 min (BE and SE) or 10-15 min (HE} » SE [0 4 - Between 5-7.5 min (SC) or 10-15 min (PC) = Secondary Centres
3 - Between 10-15 min {BE and SE) or 15-20 min (HE) ® HE 3 - Between 7.5-10 min {SC) or 15-20 min {PC)
2 - Between 15-20 min (BE), 15-25 min (SE) or 20-30 min (HE) 1 2 3 4 2 - Between 10-15 min (SC) or 20-30 min {PC) 0 1 2 3 4
I 1 - Above 20 min (BE), 25 min {SE) or 30 min (HE) Il 1 - Above 15 min (SC) or 30 min (PC)

Figurel20¢ Cycling Potential according to the AccessitFigurel21¢ Cycling Potential according to the Accessib

to Education Institutions (BE: Basic Education; SE G2 [/ AGe /SyGNBa 2F hLkR
{SO02YyRINE 9RdzOFGAZ2YZ | 9Y

Proposed Scenarios.

B 5 - Less than 2.5 min - Railway Stations B 5 - Less than 2 min — Cycling Infrastructure
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3 - Between S and 7.5 min i 3 - Between 4 and 6 min

2 - Between 7.5 and 10 min g 1 2 3 4 2 - Between 6 and 8 min 0 1 3 3 4
I 1 - Above 10 min "‘ I 1 - Above 8 min

Figurel22¢ Cycling Potential according to the Accessit Figurel23¢ Cycling Potential Acqprding to the Covera
i2 whkAfsgle {dFrdGdAaz2ya 2F I NBL&a 2F GKS SEAaGSyd [
Proposed Scenarios.



The analysisof the TargetAreas potential for the Proposed Scenartiglire119) reveds an
improvement, with a visible expansion of the areas with higher potential. This improvement is

justified by the proposed cycling network&idurel23) that will be expanded from 16 km to 48.6

km. The numericanalysis Table48) further illustrates these improvements.

Table48 ¢ Cycling Potential (b 0

TargetAreas
Accessibility to Education Facilities
Accessibility to the City Centres
Accessibility to Railway Stations

Occupation Diversity

Coverage Area for Cycling Infrastructure and for 30 Zon

2 ¥

iKS

hL2 NIi2Qa&

¢l NEHSI

3.8
4.8
3.9
3.0
3.6
3.4

I NBI &

T2NJ GK

With the implementation ofthe proposed scenarios, Oporto goes from Moderate to High
potential on its targetareas, with the biggest improvement being on its coverage area for cycling

infrastructure and for 30 Zones.

5.6.7. TargetPopulation & TargetAreas Aggregated Map

Figure 124 presents the targepopulation and targetireas aggregated map for the current
scenario andrigurel25for the Proposed Scenarios.
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Figurel24¢ Aggregated Potentialf the Target PopulatioFigure125- Aggregated Potential of the Target Populatit
and Target Areas of Oporto for the Proposed Scenario.

and Target Areas of Oporto.

The implementation of new Cycling Infrastructure complensemind expands the positive

potential areas, which are around the main centralities and where the new cycling strategies are
focusing. Potential 5 goes from 5.5% to 15.2% regarding population and from 4.1% to 13.7%

regarding area.



5.6.8.Political Commitment toCycling

h LJ2 Nobiligc& commitment to cycling under the Proposed Scenario is representdainie49.

Table49¢ Cycling Potential b 0 2 F h LR NI 2Qa Oeof Ay13

Effectiveness of Cycling Policies
Population Coverage by Cycling Infrastructure (8 r
Schools covered by Cycling Infrastructure (8 min)
Network Coverage by Cycling Infrastructure
Population Coverage by Bate Parking
PT stations Coverage by Bicycle Parking
Relative Coverage by PT (Cycling/Walking)
Accessible Student Population to School by Bicycl
Accessible Population by Bicycle (15 min)
Accessible Area by Bicycle (15 min)

Relative Accessibility (Bicycle / Car in 5 min)
Existence of Complementary Measures

3.2
3,6
50
1,0
1,2
2,0
50
4,8
3,8
3,8
2,1
3

L2t A0OASa

F2NJ GKS

The implementation of a more inclusive cycling infrastructure throughout the municipality
allowed an improvement of their political commitment for cycling, sinceirtistrategy affects
more population and all the schools will be covered by infrastructure, with 82% of students having
potential 5 in their accessibility. However, this improvement was not enough to evolve from

Moderate to High Potential.

Finally, in thisnunicipality it is expected some cycling policies and measures intended to improve

the bicycle as a mode of transport, counting 3 mains measures:
1 New cycling infrastructure;
9 Traffic calming;

1 Bikesharing pilot within university campus;

In the centre of tle city, it is projected an extension of the current cycle path, as well as an
integration between bus and cycle lanes. Finally, there is a-dBikgng system under

development and test within the university campus.

5.6.9.City Typology

The City Typology of Ogo for the proposed scenario is represented Bigurel26. According to
Table 50, the municipality assessment shows an increase on the target area of 0.5 points.
Regarding, the PCC dimension, theress aln increase of 0.4 point. These differences are mainly

a result of the increase of population covered by cycling infrastructure, due to the presences of

high population density in the municipality.



Table50 ¢ Typology of Oporto &sed on the current and proposed scenarios, stratified by each dimension score

Cycling ™ TA  PCC Cycling
Infrastructure Infrastructure
3.3/ 28 | 16.0km AAB 35 | 3.8 |32 | 48.6km
PCC 32
A pcc pech
A A
. . / .
C C
< B TP _
TA A B C C C B A TP
. . 3.7
C B A
TA C B A T
3.8 c
B
[ |
v
A
TA"

Figurel26 ¢ Representation of the positions of Oporto in the 3 dimensions (TP: FRamailation, TA: Targdireas
and PCC: Political Commitment to Cycling) according to their scores (A: High, B: Moderat¢ bétviesen the
Current (pink) and Proposed (green) Scenarios.



5.7.Vila Nova de Famalicao

5.7.1.Target Population

Figurel27 gives the spatial representation of where the target population with more propensity
to cycling islocated in VN Famalicad.he following figures present thdive socioeconomic
indicators used to assess the target populatibigure128represents Age, Population Density is
represented inFigurel29, while Car Ownership is representedHigurel30. Finally Figurel31
andFigurel32represent, repectively, the percentage of Students among the population and the
Education Level.

% Population

9
ms 0%

4 48.1% I 5 - Age from 15 to 29 above average
3 48.7% 4 - Age from 10 to 14 and from 30 to 39 above average
2 3.2% 0 2 4 6 8 10 km 3 - Age from 40 to 44 above average
B} 0% 2 - Age from 45 to 49 above average o 2 4 6 8 10
[ 1 - Age <10 and =50 above average s S— ) E— |

No Population
Figurel28¢ Cycling Potential according to Age
Concentration above VN Famalicdo's Average.

) /

Figurel27¢ Aggregated Cycling Potential of the Targ
Population of VN Famalicéo, plus the respective
population percentage covered by eachtgatial.
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3-1454-3 366 3 - Car ownership 250 - 490
2-499-1454 0 2 4 6 8 10 2 - Car ownership 500 - 750 0 2 4 6 8 10
I 1-<499 [ — — I 1 - Car ownership > 750 [ . ——
No Population No Population
Figurel29¢ Cycling Potential according to VN Figurel30¢ Cycling Potential according to VN
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0 4 -16% - 18.3% I 5 - Higher Education above average

3-11.6% - 16% 4 - Secondary Education above average

2-93%-11.6% 0 2 4 6 8 10 2 - Basic Education above average 0 2 4 6 8 10
W 1-<93% s E— s — Il 1 - Basic Education above average [ E— e — ]
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Figurel31¢ Cycling Potential according to VN

CHYFtAOR204 2 2F {0dRSY Figurel32¢ Cycling Potential according to the VN
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The analysis of the aggregated cycling potentgure 1270 NB @S|t & GKI G GKS
population with higher propensity taycling is located in segregated centres, with a large
concentration in the main city centre, mainly due to the higher population densSigufe129).

The surrounding areas are mainly neutral in potential, jestifboy lower population densities,
student presence and education level, although with a more youthful population. The percentage
2F GKS YdzyAOALI fAdGeQa LRLIzZ I GAZ2Y O20SNBR o8
potential 4 and 3 (48.1% and 48.7%ilee population). For further analysis, the final score of each
indicator is presented ofiable51.

w

Table51¢ Cycling Potential ¢p 0 2F b DI Al Q& ¢ NBSG t 2Lz GA2Y

Indicators Overall Cyling
Potential

TargetPopulation 3.3
Age 4.1
Population Density 2.8
Car ownership 3.1
Students Presence 2.7
Education Level 3.8

¢KS ydzYSNAOIt @FfdzSa NB@SHt GKFEG b CrFYFfEAON2Q
Although it has a youngopulation, VN Famalicdo is too segregated with separate centres of
density, with decreasing education level as we move away from the main centre. This fact hinders

the aggregated potential score.



5.7.2.Target Areas

Regarding the target areagsigure 133
illustrates the spatial representation o
their aggregated cycling potential.

The following figurespresent thespatial
representation of the four indicators usec
to build the previous aggregated mafg 2 b -
Accessibility to Education Institans
(Figure 134), Accessibility to the City .
Centres Figure135), Accessibility to the = ¢
Railway Stations FHgure 136) and ‘%
Coverag Areas of the existent Cyclini

Infrastructure Figure137). The indicator % Urban Area
for Activity Diversity was not considere: 82‘2
for lack of data. = 11.0%
3 39.9% 0 2 4 6 8 10 km
In similarity to the targepopulation, the m: 48.6%

target-areas analysisF{gure133) reveals Figure133- Aggregated Cycling Potential of the Targeeas of
concentrations of cycling potential in the VN Famalicgo, plus the respective urban area percentag

identified city centres, achieving a covered by each potdial.
potential 4 in the main city centre and in the south.

The existent cycling infrastructure has some influence in the final aggregated feguilte(137),

but due to being leisureriented, the final potential only reaches a neutral score. The positive

potential around the city centres is caused by a concentration of education faciktops€134).
P'YF2NIdzy GStex vy2ad 2F (GKS YdzyAOALI fAG@8QA dzNB Iy
having potential 2 or 1.

B 5 - Below 5 min (BE and SE) or 10 min (HE) ©BE
4 - Between 5-10 min (BE and SE) o 10-15 min (HE) ® SE . i Cents
3 - Between 10-15 min (BE and SE) or 15-20 min (HE) . HE rimary Lentre

® Secondary Centres

2 - Between 15-20 min (BE), 15-25 min (SE) or 20-30 min (HE} B 5 Lo than § min (SC) or 10 min (PC)

B 1 - Above 20 min (BE), 25 min (SE) or 30 min (HE)

2 4 6 8 10 ki 4 - Between 5-7.5 min {SC} or 10-15 min (PC)
T s e 3 - Between 7.5-10 min (SC) or 15-20 min {PC) 0 2 4 6 8 10kn
2 - Between 10-15 min (SC) or 20-30 min (PC} S I s — e |

Figurel34¢ Cycling Potential according to the Accessik ™ 1-above 15 min{sC) or 30 min (°0)

to Edueation Institutions (BE: Basic Education; SE:gjq, re135¢ Cycling Potential according to the Accessit
Secondary Education, HE: Higher Education) of VI to City Centres of VN Famalicao.

Famalicao.



* Railway Stations
~— Railway Line — Cycling Infrastructure
I 5 - Less than 2.5 min I 5 - Less than 2 min
4 - Between 2.5 and 5 min 4 - Between 2 and 4 min

3 - Between 5 and 7.5 min 0 2 4 6 8 10k 3 - Between 4 and 6 min 0 2 4 6 8 10k
2 - Between 7.5 and 10 min s —— — 2 - Batween 6 and § min s — s —
Bl 1 - Above 10 min I 1 - Above 8 min

Figurel36¢ Cycling Potential according to the Accessit Figurel37¢ Cycling Potential According to the Covere
to Railway Stations of VN Famalicdo. Areas of the existent Cycling Infrastructure of VN
Famalicéo.

This resit is further analysed oTable52, which presents the numerical values of the overall
cycling potential for the four factorassessedalong withthe aggregated potentiataluefor the
municipality.

Table52¢ Cycling Potential ¢p 0 2F G KS +b ClLYFEtAOA2Q4 ¢ NBSG ! N

Overall Cyciing Potenta

TargetAreas 1.6
Accessibility to Education Facilities 2.3
Accessibility to the City Centres 1.6
Accessibility to Railway Stations 1.2
Occupation Diversity X
Coverage Area for Cycling Infrastructure and for 30 Zc 1.1

According to our classification, and as we already suspected by the maps analyses, Vila Nova de
Famalicdo has a Low potential on its targetas. Due to its fragmeadl and centralised nature,

all the indicators underperformed, which most of its area with a negative potential. The existent

O8O0t AY3 AYFNI AGNHOGdAZNE otdn Y0 A& AYSTFFAOASY
St S@FrGS UKS YdgAOALI tAGEQa LRGSY



5.7.3. TargetPopulation & TargetAreas Aggregated Map

FHgure 138 presents the targepopulation

and targetareas aggregated map. The figut
presents a summary of the previous mal
findings: a concentration afycling potential
in the city centres, especially in the mai
centre, in the south and northeast. This aga
reinforces the lowmoderated potential of
this municipality, with most of its populatior
having potential 3 and urban area havin
potential 2.

Fgure138¢ Aggregated Potential of the Target .
Population and Target Areas of VN Famalicdo, plus 17 4

respective population and urban area percentage -3 % Population % Urban Areamm ey
covered by each potential. -t 0.0% 0.0%
14.9% 5.9%
47.9% 45.4%
37.1% 48.8%
0.0% 0.0%

5.7.4.Political Commitment to Cycling

The assessmentoféh Ydzy AOA LI f AdeéQa LREAGAOIT TBSYXAGYSYlH
Since data regarding bicycle parking was not complete, the population coverage of Bicycle Parking

was not calculated. Only the data regarding the coveragPT stations was available.

Table53¢ Cycling Potential ¢p 0 2F +b CFYIfA0n2Qa O0eldftAy3d LRftAOASE YR

Political Commitment to Cycling 2.2
Population Coveragey Cycling Infrastructure (8 mir 1,1
Schools covered by Cycling Infrastructure (8 min) 1,0
Network Coverage by Cycling Infrastructure 1,0
Population Coverage by Bicycle Parking -
PT stations Coverage by Bicycle Parking 2,0
Relative Coverage by Py¢ng/Walking) 5,0
Accessible Student Population to School by Bicycl 2,2
Accessible Population by Bicycle (15 min) 34
Accessible Area by Bicycle (15 min) 3,0
Relative Accessibility (Bicycle / Car in 5 min) 1,0
Existence of Complementary Measures 2

¢tKS GlotS 02@0S NBGSIta GKIG GKS 20SNItf STFSOI
(2.2). Although the municipality has a high potential on the catchment areas gains around railway

stations when using cycling instead of walking, the réshe indicators are negative. The lack of

investment in cycling infrastructure, such as cycling lanes angp®&d zones, in the city centres

YR YSIN a0K22f a>x NBRdAzZOS G(KS o0A080fSQa O2YLISUAD
municipality as figmented and irregular in density cannot achieve a promising cycling potential.



5.7.5.City Typology

In sum, VN Famalicdo revealed a Moderated potential in its tgggptilation (B), a Low potential

on its targetareas (C) and a Low political commitment (C),ileqtb a BCC city typologligure

139 and Table 54). The lack of cycling infrastructure allied with a fragmented population
GKNRdzAK2dzi AG&a OSYydiNXa NBRdzOSa (pl® shodsyfatk®Rh LI £ A i
political commitment to cycling, which affects tpetential of the targetareas.

Table54 ¢ Typology of Vila Nova de Famalicdo and current cycling infrastructure extension

Typology Dimensions
Municipality . .
Current Scenaric TP TA PCC Cycling Infrastructure (km)
V.N Famalicdc BBC 3.3 1.6 2.6 7.4
rcc 2.6
h Pcc pcch
A A
B A B
C C
< B T »
N A B c / c i C B A TP
. /| ] 3.3
A
C B A
TA C B A 1'pk
1.6 i
C
B
A
TA‘r

Figurel39¢ Representation of the positions of VN Famalicdo in the 3 dimensions (TP:-Pameation, TA: Target
Areas and PCC: Rmlal Commitment to Cycling) according to their scores (A: High, B: Moderate, C: Low).

5.8.Vila Nova de Gaia

5.8.1.Target Population

Target PopulatiorfFigure140) gives the spatial representation of where the target population
with more popensity to cycling is located in VN Gaia. Additionéttlg,next figures preserthe
spatial representation of each one of the five socioeconomic indicatatsin the target
population: Figurel141 represents Age, Population (atimployment) Density is represented in
Figurel42 while Car Ownership is representedrigure143. FinallyFigurel44 and Figurel45
represent, respectively, the percentage of Students among the population and the Education
Level.
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Figurel40- Aggregated Cycling Potential of the Targs
Population of VN Gaia, plus the respective pafian
percentage covered by each potential.

Figurel41- Cycling Potential according to Age
Concentration above VN Gaia's Average
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Students in the Resident Populati. Education Level.

The analysis of the aggregated cycling potentrgyre 1400 NBX @S|t a GKI G GKS
population with higher properigy to cycling is located more on its the northern side, mainly due

to the higher population and employment densitiésgurel142). In contrast, the southwest has

much lower cycling potentials justified by lower qdation densities. The percentage of the

Y d

.



Ydzy AOALN f AGleQa LRLA I GAz2zy O2@0SNBR o0& SFkOK LRGS
of the population) followed by potential 4 (29.5%Additionally, the numerical analysis is
presented ornTable55.

Table55¢ Cycling Potential ¢p 0 2 F b DFAIF Q& ¢ NHSG t2LzZ | GA2Y

Indicators Overall Cycling
Potential

TargetPopulation 3.2
Age 4.0
Population Density 3.4
Car ownership 3.7
Students Preence 2.6
Education Level 3.0

¢KS ydzYSNAOIt @I fdzSa O02YLX SYSyid GKS YILI Fylfe:
Moderate Potential for cycling. Despite having a young population, VN Gaia scores poorly on the
remaining indicators. Particularl$he Population Density, with a substantial weight on the final
F33aNB3IFGSR OFfdzSY KAYRSNAR G(KS 33aNB3aFiSR aod2N
densities on its southern part.

5.8.2.Target Areas

Figure 146 illustrates the spatial representation of their aggregated cycling potential. The five
indicators used to build the aggregated map are represented in the following figures: Accessibility
to Education InstitutionsHigure147), Accessibility to the City Centrdsdurel48), Accessibility

to the Railway Stationd={gure149), Activity DiversityKigurel50) and Coverage Areas of the
existent Cycling Infrastructur&igurel51).
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- 21.5%
- 53.1%
—F 20.1%

Figure146¢ Aggregated Cycling Potential of the Targ(Figure147¢ Cycling Potential according to the Accessit
Areas of VN Gaia, plus the respective urban area  to Education Institutions (BE: Basic Education; SE
percentage coveed by each potential. Secondary Education, HE: Higher Education) of VN (



Figurel48¢ Cycling Potential according to the Accessit

to City Centres of VN Gaia. Figurel49¢ Cycling Potential according to the Accessit

to Railway Stations of VN Gaia.

Figurel50¢ Cycling Poteiial according to Activity
Diversity in VN Gaia.

Figurel51- Cycling Potential According to the Covera
Areas of the existent Cycling Infrastructure of VN Ga

The targetareas assessmenFEigurel46) reveals a concentration of cycling potential along the

coastline (west side) and on the northern part, near the city centre. The potential in the coastline

is mainly justified by the existence of cycling infrastructiigrel51), which is predominantly

concentrated along the coast, also revealing their leisaiented function. The centre spike of

cycling potential is caused by a concentration of education facilfiggie147), the metro line

and train stations Kigure 149), plus a wide diversity of available activitieBigure 150).
bSOSNIKSt Saaz Yzad 27F Haka low paérkid richcling viite T32% dzND + y |
having potential 2 or 1.

This outcome is reinforced by the numerical analysis representddble56, which presents the

numerical values of the overall cycling potehtior each one of the five factoessessedalong
with the aggregated potential for the municipality.



Table56 ¢ Cycling Potential (5) oftheVNGai® ¢ NBS{G ! NBI ao

TargetAreas 2.1
Accessibility to Education Facilities 3.5
Accessibility to the City Centres 1.6
Accessibility to Railway Stations 15
Occupation Diversity 2.4
Coverage Area for Cycling Infrastructure and for 30 Zc 1.4

According to this classification, and as alneadspected by the maps analyses, VN Gaia has a Low
potential on its targefareas. Even though most of the municipality is fairly covered by Education

Facilities, the remaining indicators all underperformed, particularly the accessibility to city centres
and railway stations, as well as the coverage by cycling infrastructure. In fact, although the
municipality has some dedicated cycling infrastructure (17 km), it is mainly located on the coast,
thwarting its ability to be used to bicycle commuting.

5.8.3. TargetPopulation & TargetAreas Aggregated Map
Additionally,Figurel52 presents the targepopulation and targefireas aggregated map.

The figure presents a summary of the mains previous main observations: a concentration of
cycling poential on the northern part, particularly in the city centre, plus small pockets along the
coastline. This again reinforces the moderated potential of this municipality, with most of its
population and urban area having potential 3.

% Population 9 Urban Area

1.0% 0.2%
27.3% 16.2%
60.9% 64.5%
10.8% 19.1%
0% 0%

Figurel52 ¢ Aggregated Potential of the Target Population and Target Areas of VN Gaia, plus the respec
population and urban area percentage covered by each potential.


































































