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Abstract 

 

The objective of this experimental study is to identify the differentiation made by pedestrians, 

in their crossing decision, between various urban environments, notably in terms of 

perception of walking pleasantness and safety. This experiment further aims to identify the 

environmental features that pedestrians take into account and the inferences they develop and 

use to explain their road crossing decision. Sets of photographs presenting five different 

environments (city center, inner suburbs, public housing in the outskirts, commercial zone in 

the outskirts and countryside) were presented to 77 participants divided up into three age 

groups (pre-adolescents, young and middle adults). Their decision to cross or not, their 

perception of pleasantness and safety, and the elements they take into account to make a 

decision were collected for each environment presented. The quantitative results show the 

pedestrians’ perceptions of the pleasantness and safety of public spaces, in terms of walking, 

largely vary with urban environments. Moreover, the crossing decision significantly varies 

according to the environment. Pedestrians were significantly more inclined to take the 

decision to cross in city center than in the other sites presented. The qualitative analysis of the 

interviews shows that the presence and function of the buildings, the quality of the sidewalks 

and the marked parking spaces are key factors to explain their crossing decision, by enabling 

them to infer the density of pedestrians and traffic and the vehicle speed. 

 

Keywords: Pedestrian – Perception – Road crossing decision – Built environment 
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Influence of built environment on pedestrian’s crossing decision 

 

1. Introduction 

Providing urban spaces that benefit to all users is a major challenge for urban designers and 

planners. This concern requires to deal with roadway, roadside and road environment. Such 

approaches need knowledge on the influence of environment characteristics on users’ trips. 

Concerning pedestrians, the relation between built environments (street network, land use) 

and walking or pedestrian flow has been widely studied (Baranes et al., 2005; Marshall and 

Garrick, 2010; Mitra et al., 2010; Shay et al., 2006). It has also been established that the 

frequency and seriousness of pedestrians accidents vary with urban density, the function of 

the zone (residential, business activities), presence of shops, or location in the city (city 

center, suburbs) (Clifton et al., 2009; Dissanayake et al., 2009; Graham and Glaister, 2003 ; 

Wedagama et al., 2006). Of course, these differences come in part from the influences of the 

environment on important parameters such as the speed of vehicles, that increases the risk and 

seriousness of accidents (Aarts and Van Schagen, 2006; Davis, 2001; Pitt et al., 1990; Rosén 

et al., 2011).  

The differentiated effects of urban spaces on pedestrian accidents may also, at least in part, be 

due to pedestrians’ perception and interpretation of the environment and their influence on 

crossing decisions. Thus, the design and layout of the public space of some built 

environments (in terms of road accessibility, roadway width, salience of the car in a public 

space, which is notably influenced by the organization of parking) may poorly match the 

pedestrians’ uses and perceptions of this space (high pedestrian mobility, strong sense of 

ownership of public space by the inhabitants, very young population). Such a mismatch can 

lead to a lack of safety for pedestrians (Millot, 2008).  

Pedestrians’ perceptions of the road environment have been studied by psychologists, with a 

view to improving risk evaluation (Cho et al., 2009; Mullan, 2003; Underwood et al., 2007), 

and by urban planners, architects and geographers, with a view to make this environment 

more favorable to pedestrian (Foltête and Piombini, 2007; Hine, 1996; Livi Smith, 2009) in 

terms of the feeling of comfort, safety and security. Some of these studies, such as the one by 

Ewing et al. (2006) dealt with the “walkability” or “walking potential” of public space – i.e. 

the way individuals perceive and assess the street as a walking space. This study looked into 

the physical elements in the environment that determine the qualities of the urban design 

(recognizable, readable, open, on a human scale, transparent, unified, rich, coherent and in 
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good upkeep) and can influence perceptions and subjective reactions of pedestrians (feeling of 

safety or comfort, level of interest). All these studies provide a better understanding of the 

environmental determinants of pedestrian mobility.  

However, the way in which the built environment influences (or does not influence) 

pedestrian behavior in interaction with other types of users, notably when crossing a street, is 

not taken into account for now. To the best of our knowledge, no research has yet been carried 

out to explore the influence of context – and especially road scenes and their representation by 

the pedestrian – on the pedestrians’ expectations and decision making of, as it has already 

been done for drivers (Fleury et al., 1991). Thus, the previous studies on pedestrians do not 

enable to determine whether perception and interpretation of urban environments by 

pedestrians lead them to develop expectations on how the current situation will evolve 

(notably in terms of foreseeing driver behavior) so as to be able to take faster, better suited 

decisions when they are faced with a crossing task. Recent work suggests that the 

environment influences the crossing task through its topographical, infrastructural and 

regulatory aspects (Bergeron et al., 2008; Chu et al., 2004; Li  et al., 2010). Other physical 

elements in the environment, however, such as the nature and spatial distribution of buildings, 

pedestrian and traffic density, could influence the gathering of information on the crossing 

situation and its interpretation, notably concerning inferences on driver behavior (Foot et al., 

2006), as well as decision-making when crossing. Empirical evidence on these subjects is 

likewise limited and a better grasp of the “crossability” of urban environments is needed, in 

order to act more effectively in terms of prevention, but also of road engineering. 

The goal of the present study is to explore the nature of perceptions of the built environment 

of crossing – both in terms of general feeling (pleasantness, feeling of safety) and in terms of 

road potentiality to be crossed – and their mobilization by the pedestrians when crossing. The 

hypothesis is that the presence of a number of elements in the environment – and their type – 

will influence the information taken in the situation of crossing and the crossing decision-

making. It is furthermore assumed that taking into account the elements of the environment 

requires a conceptual organization (Dubois et al., 1993) in the pedestrian and that it is built by 

the displacement activity, social interaction, and regular perception of road scenes in the 

various activities of travel (Van Elslande, 2001). Thus, this conceptual organization depends 

on the level of experience of the individual concerning the road and its functioning, both as a 

pedestrian and as a driver.  

Given that this field is still little investigated, this research aims: (i) to study the 

differentiation made by pedestrians between various urban environments, notably in terms of 
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perception of pleasantness and safety (for walking); (ii ) to explore the influence of the 

environment of the crossing site on the crossing decisions of pedestrians, and further to 

identify the environmental features that pedestrians take into account and the inferences  they 

develop and use when they explain their road crossing decision ; and (iii ) to examine the 

effects of the pedestrian experience of participants, but also of their driving practice, on such 

perceptions and decisions. This study is a first investigation of the role of the environment in 

the pedestrian’s decision to cross in general. The pedestrians aged over 65 were not included, 

despite their greater risk of accidents (ONISR, 2011), due to the particularities of this age 

group, particularly in terms of functional limitations (Dommes et al., 2013). 

 

2. Method 

2.1 Material 

In a preliminary focus group study, 20 photographs of built environments were presented to 

participants in order to gather their perceptions related to the agreement and convenience of 

these environments for walking and crossing (Granié et al., 2013). The results of this 

qualitative study allowed to identify, among these various environments, five main types of 

urban environments, contrasted in terms of perceptions and inferences made by the 

participants. The following features were used by the participants of the preliminary study to 

characterize these types of environments: 

‒ city center environment: wide sidewalks, narrow roadway, demarcation between the 

sidewalk and the road, commercial activities generating walking but also sojourning of 

pedestrians, presence of trees;  

‒ inner suburb environment: heterogeneous but continuous buildings, straight alignment 

of the sidewalk, old and recent housing, some commercial activities; 

‒ public housing environment in the outskirts: parking at the bottom of the buildings, 

high multi-dwelling buildings, no building continuity, homogeneity of the frame, 

unclear demarcation between public space and private areas, wide road and wide field 

of view; 

‒ commercial zone in the outskirts: recent business buildings on the outskirts of the 

town, wide road, narrow sidewalks, parking spaces; 

‒ countryside environment: few houses, presence of through-traffic, no commercial 

activity, no sidewalk, abundant vegetation. 

For the present experiment, five sites meeting the above-mentioned criteria were selected in 

different urban regions of the South East of France and were chosen to be unfamiliar to the 
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participants. The experimental material used five sets of five photographs, each of these sets 

presenting one of these environments (see an example in figure 1). Each set, presented on a 

297x420 mm (11.69x16.54 in.) page, showed left-hand, right-hand and central views of a site, 

thus providing a 180° view of a street. These photographs were taken from the pedestrian’s 

point of view (height of the view and position on the sidewalk in a pre-crossing position). The 

photos were taken under normal and daily conditions of use, during working hours but outside 

rush hours, in order to control the situation presented and avoid overloaded situations that 

would overly focus the participants’ attention (oncoming vehicles located right next to the 

viewer, for example) and may influence their perception more than the environment.  

The situations of crossing in each presented environment were similar: a two-lane 

infrastructure environment (one lane in each direction), no visible marked crosswalk within 

50 meters. In French law, pedestrians are required to cross the road on a marked crosswalk 

when there is one less than 50 m (54.68 yds.) from them. In the other cases, they can cross the 

road while taking into account the visibility, the distance and speed of the vehicles. According 

to the French law, driver must yield to pedestrians starting to cross or indicating their 

intention to cross. Thus, crossing the road requires interactions with drivers in any cases. As 

there was no marked crosswalk less than 50 m from the crossing sites studied, the participants 

had not to refer to the rules related to such a marking when they decided to cross or not.  

On each left-hand view and in all cases, an approaching vehicle was visible, the same one at 

the same distance from the pedestrian’s point of view. The legal speed limit was 50kph on all 

urban sites, and 90kph on the site in countryside environment (this information was not given 

to the participants). However, as the experiment aimed to show whether the environment 

influences the decision to cross or not, the information related to the vehicle (type, position) 

had to be the same for the 5 various environments presented, so that the participants’ 

inferences on the current uses of public space, the driver’s behavior and interactions between 

vehicle and pedestrian could only depend on information from the environment..  

The position of the vehicle (distance from the point of view of the pedestrian) was thus fixed 

in order to avoid to generate an excessive predominance of positive (or negative) crossing 

decisions, both in relation to previous findings published in the scientific literature (Lobjois 

and Cavallo, 2007) and to the results of an initial pre-test which compared responses with 

vehicles in various environments at distances of 20m, 25m, 30m and 35m from the pedestrian. 

Finally, the vehicle was placed at the distance of 35m (38.28 yds.) since the pretests showed 

that very few positive responses (decision to cross) were obtained for shorter distances, 

whatever the environment. 
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Figure 1. Example of a set of photographs. Environment characterized as public housing 

environment in the outskirts 

 

2.2. Participants 

In all, 77 participants (46 males and 31 females) from the South-East of France took part in 

this experiment. With the aim of studying the effects of experience as a pedestrian and as a 

driver on the decision to cross and the information collected and induced from the 

environment, three groups of participants were compared: 

‒ 26 pre-adolescents (15 boys and 11 girls, from 10 to 14 years old, mean = 12.2). They 

are used to walk on their own, without adult, and aren’t used to drive motorized 

vehicle; 

‒ 26 young adults (18 men and 8 women, from 18 to 24 years old, mean = 19.3) at the 

end of their driving training; 

‒ 25 middle adults (13 men and 12 women, from 25 to 63 years old, mean = 37.2), 

experienced drivers with over 5 years of driving license. 

The interviews with the children took place in their secondary school, with the agreement of 

the school management and of the parents of children contacted. The children received a gift 

after the end of the interview (road safety education books). The interviews with adults 
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(young and middle) were conducted in the research laboratory. The adults received 

compensation of € 45 for their participation.  

 

2.3. Procedure 

The five sets of photographs were presented one after the other, in a random order, to each 

participant. The participants were asked to assume they had to go to the other side of the road. 

No other detail on the conditions of their trip was given to the participants. For each 

environment, the question was: “In this environment and this situation, do you cross the road 

or not?” 

The five sets of photographs were then presented once again, one by one in the same order, 

and the participant was asked to explain why she/he decided to cross or not to cross in this 

environment. The next questions posed to the participant were only snapbacks from her/his 

responses, if possible using the same expressions used by the participant, using the Piaget’s 

technique of clinical interview (Opper, 1977). The same type of questions was used for the 

three groups of participants. Three lines for questioning were covered:  

‒ clues used by the participant to describe or identify the environment; 

‒ inferences made by the participant about the driver’s behavior, in direct connection 

with decision making;  

‒ elements of the environment, perceived or inferred, taken into account by the 

participant and allowing these inferences.  

At the end of the interview, the participants were also asked to say to what degree they would 

find it pleasant to walk in each of the environments presented. They estimated the degree of 

pleasantness by putting a mark on a non-graduated 10 centimeter-long scale from “not 

pleasant at all” (scored as 0) to “very pleasant” (scored as 10). In the same way, they were 

asked to say to what extent they would find it safe to walk in the environment presented, by 

putting a mark on a non-graduated 10 centimeter-long scale from “not safe at all” (scored as 

0) to “very safe” (scored as 10). Each interview lasted 30 minutes on average. 

 

3. Quantitative analysis 

Data processing included (i) a quantitative analysis of the effect of the site on the pleasantness 

and feeling-of-safety scores, (ii ) a quantitative analysis of answers in terms of crossing 

decision obtained (yes/no), and (iii ) a qualitative content analysis of verbal responses obtained 

during the interview from participants to explain their decision in each environment. 
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3.1. Degree of Pleasantness and Feeling of Safety 

The dataset contains, for each of the 77 participants of the total sample, a pleasantness score 

and a feeling-of-safety score (ranging from 0 to 10) for each of the five environments. Only 

the overall results for the 77 participants taken as a whole are presented here, since no 

noticeable or statistically significant difference was found between the three groups of 

participants as regards the scores obtained, whatever the environment considered (detailed 

results for each group of participants can be found in Montel et al., 2013). The mean 

pleasantness and feeling-of-safety scores are given in table 1, with the 95% confidence 

intervals of these estimates. 

 

 Countryside 
environment 

Commercial 
zone 

environment 
(outskirts) 

Public 
housing 

environment 
(outskirts) 

Inner 
suburb 

environment 

City center 
environment 

Pleasantness 
score 
(95% CI) 

5.12 
(4.36; 5.89) 

2.98 
(2.53; 3.43) 

3.96 
(3.42; 4.50) 

4.90 
(4.41; 5.39) 

8.38 
(8.05; 8.70) 

Feeling-of-
safety score 
(95% CI) 

2.13 
(1.60; 2.65) 

3.99 
(3.48; 4.50) 

4.97 
(4.42; 5.52) 

5.76 
(5.28; 6.23) 

8.12 
(7.75; 8.49) 

Table 1. Mean pleasantness scores and feeling-of-safety scores (with 95% CI) (n = 77) 

 

The test of a significant difference among the sites was carried out using the Friedman test, 

which makes it possible to take into account the fact that data are paired (each participant 

gave five scores, one per site). For the pleasantness score as for the feeling-of-safety score, a 

low p-value is obtained  which suggests that there are highly significant differences between 

the environments presented, both from the pleasantness and feeling-of-safety points of view 

(Friedman Chi² of 143.8 and 152.5 respectively, with 4 degrees of freedom; p-values < 10-15 

in both cases).  

Overall, the degree of pleasantness of the environment (for walking) was rated high for the 

city center site, medium for the inner suburb and countryside sites, and low for the sites 

located in the outskirts (commercial zone and public housing environments). As regards the 

feeling of safety, it was rated high for the city center site, medium for the inner suburb and 

public housing sites, and low for the countryside and commercial zone sites. 
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3.2. Environments and Pedestrian Crossing Decision 

For each environment presented, participants were asked to say whether, in such conditions, 

they would have taken the decision to cross the roadway, or not. Thus, the response variable is 

binary. A logistic regression was carried out in order to relate this binary response to the 

variables of the experiment: the variables SITE and GROUP. The variable SITE corresponds 

to the site presented (countryside environment, commercial zone environment in the outskirts, 

public housing environment in the outskirts, inner suburb environment, and city center 

environment). The variable GROUP represents the group of participants (middle adults, 

young adults, pre-adolescents). 

The data obtained, however, are clustered, since each participant gave five responses (one per 

site). Given the number of participants (77), the dataset contains 385 (77 × 5) observations 

grouped into 77 clusters. Applying ordinary logistic regression to these data would imply to 

neglect the intra-cluster correlation, which could lead to under-estimate the standard errors on 

the coefficient estimates (Ananth et al., 2005). In such situations, applying a random intercept 

logistic regression model is preferable. A random component of the intercept, ai, depending 

on the cluster i (participant), is added to the usual regression formula, which becomes 

α + ai + Σβjxij, where the ai’s are assumed to follow a normal distribution N(0, σ2). The ai’s 

take into account a participant-specific effect. The parameter σ2 is to be estimated, in addition 

to the usual estimation of the fixed effects (βj) and the constant α.  

Beyond the constant term and random effect (random intercept), the model adjusted includes 

the variables SITE and GROUP. The estimates of the fixed-effect coefficients of the model 

are given in table 2. The estimate of the random effect parameter (σ2) is 1.86. The categories 

“middle adults” and “countryside environment” are taken as levels of reference for the 

variables GROUP and SITE respectively, which means that their effects are contained in the 

value of the constant α. The log-likelihood of this model (-159.0) appears as significantly 

higher than that of the model reduced to the constant term and random effect (-246.2). The p-

value of the likelihood ratio test is very low (p < 10-15). 
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Fixed-effect parameter Estimate Standard error p-value (Z-test) 
α (constant) –2.30 0.53 0.15 10–4 

βSITE-commercial-zone-outskirts   0.14 0.55 0.80 
βSITE-public-housing-outskirts   1.73 0.49 0.39 10–3 
βSITE-inner-suburbs   0.74 0.52 0.15 
βSITE-city-center   5.70 0.65 < 10–15 
βGROUP-young-adults –0.87 0.56 0.12 
βGROUP-pre-adolescents –0.27 0.54 0.16 

Table 2. Estimates of the fixed-effect parameters for the random intercept logistic regression 

model including the variables SITE and GROUP 

 

The βj’s can be interpreted as log-odds-ratios. As regards the effects of the environment, the 

coefficients corresponding to the public housing environment in the outskirts and to the city 

center are positive and significantly different from zero. This means that these environments 

significantly contribute to increase the probability of a decision to cross the roadway, as 

compared to the reference category (countryside environment). It appears that the coefficients 

of the variable GROUP are not significantly different from zero. Moreover, this variable does 

not contribute significantly to the model: applying a likelihood ratio test to this model 

compared to a model including only the constant term, random effect, and variable SITE leads 

to a p-value of 0.29, which is not significant at the 0.05 level.  

Therefore, the model only including the constant term, random effect, and variable SITE 

seems more relevant. It gives nearly exactly the same coefficient estimates, for the variable 

SITE, as those given in table 2. The contribution of this model, as compared to the model 

reduced to the constant term and random effect, is statistically significant (log-likelihood = –

160.3; likelihood ratio test: p < 10-15). The practical outcomes of the model are the 

probabilities of a decision to cross the roadway, for an average individual (ai = 0), as a 

function of the variables of this model (here, the variable SITE). These modeled probabilities 

and their 95% confidence intervals are given in table 3. 

 

 Countryside 
environment 

Commercial 
zone 

environment 
(outskirts) 

Public 
housing 

environment 
(outskirts) 

Inner 
suburb 

environment 

City center 
environment 

Probability 
(95% CI) 

0.06 
(0.03; 0.14) 

0.07 
(0.03; 0.15) 

0.28 
(0.17; 0.41) 

0.12 
(0.06; 0.22) 

0.95 
(0.88; 0.98) 

Table 3. Probabilities of a decision to cross the roadway, as estimated by the random intercept 

logistic regression model including the variable SITE 

 



Influence of built environment on pedestrian’s crossing decision 
 

12 
 

Overall, the probability that participants answer that they would have decided to cross, in the 

environment and conditions presented through the photographic material, appears to be very 

high (0.95) for the city center environment, moderate (0.28) for the public housing 

environment in the outskirts, and low (from 0.06 to 0.12) for the other environments 

presented. 

Alternative models were also tested, by replacing the variable SITE with the above-mentioned 

pleasantness score and feeling-of-safety score. Thus, these models included these scores, the 

constant term, and random effect. The aim was to evaluate to what extent the perceived 

pleasantness and feeling of safety (for walking) in these environments could be sufficient to 

explain the responses in terms of crossing decision. Different models were tested depending 

on the scores taken into account (agreement score, feeling-of-safety score, or both) and 

depending on the way each score was included in the model: in the original form of the score 

(continuous variable, bounded interval), in the form of a logit function of it, or in a discretized 

form (ten-level factor, or two-level factor). Overall, although these alternative models are 

better than the model reduced to the constant term and random effect, they are clearly less 

satisfying (log-likelihoods ranging from –210.3 to –186.4) than the model including the 

constant term, random effect, and variable SITE (log-likelihood = –160.3). This loss in 

likelihood is not compensated by a corresponding reduction in complexity (for these 

alternative models, the Akaike information criterion ranges from 398.8 to 457.0, as compared 

to 332.5 for the model including the constant term, random effect, and variable SITE). 

 

4. Qualitative analysis 

4.1. Steps of the qualitative analysis 

The qualitative analysis focuses on the content of speeches that the participants made to 

explain their crossing decision. It is based on the identification of the arguments expressed in 

the speeches. Following the “grounded” approach of Glaser and Strauss (1967), the list of the 

topics of arguments was not developed before gathering and analyzing the data, but was 

generated from data. Thus, this list corresponds to participants’ topics and not to topics a 

priori  defined by researchers. 

An initial analysis was done on 9 interviews (three randomly taken from each group). It 

consisted in gathering the various arguments used by each of these 9 participants to explain 

his/her decision for each site without distinguishing arguments for “crossing” from arguments 

for “not crossing”. A first categorization of arguments was drawn up in this way. It was 

general enough to be used for all groups and all sites and it made possible comparisons within 
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and between groups. These categories of arguments dealt with elements of the environments 

and the situations either visible or deduced by the participants. 

Afterwards, this first grid was refined progressively during the analysis of other interviews 

and a few sub-categories were added or changed. In the end 67 categories of arguments were 

obtained. They are related to five broad topics: 

‒ the infrastructure and its features (22 categories of arguments); 

‒ the environment: its features and inferences produced in terms of spatialization, 

“purpose” (predominance given or made to pedestrians or vehicles), speed limit, 

visibility (19 categories of arguments); 

‒ the pedestrians, notably inferences about pedestrian density and behavior (frequency 

and type of crossing, attention to traffic) (11 categories of arguments); 

‒ the traffic, particularly inferences in terms of density and behavior (speed, attention to 

pedestrian) (12 categories of arguments); 

‒ the feelings of safety and danger of the participant (2 categories of arguments). 

A sample of 36 interviews (taken from the whole set of 77 interviews1) was analyzed by four 

researchers involved in the project, using this analysis framework. These 36 interviews were 

randomly selected (12 interviews in each group). The distribution of the crossing decisions for 

the 36 individuals selected was compared to that of the whole sample, for the five sites. Table 

4 shows that the proportion of positive decision (decision to cross) in each site is similar 

between the overall sample and the randomly selected sample. 

 

Site Total sample Sample for qualitative analysis 

Countryside environment 12% 8% 
Commercial zone environment (outskirts) 13% 17% 
Public housing environment (outskirts) 19% 22% 
Inner suburb environment 91% 92% 
City center environment 34% 36% 

Table 4. Rate of crossing decision (answer = YES) in the total sample and in the sample 

randomly selected for the qualitative analysis  

 

Then the categorized arguments from the 36 interviews were listed in a table for each site, and 

for each of the three groups of participants. Thus, it was possible (i) to analyze the differences 

                                                           
1 The extension of this thorough qualitative analysis to the whole set of 77 interviews would not have been 
feasible within the timescale of the project. 
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between groups and (ii ) to produce a synthetic view of the arguments for each site and 

analyze the differences between sites. 

This analytical method led to a systematic, refined and objective coding of all the arguments 

used in the analyzed interviews. A return to the data source remained possible at each step as 

the method produced a gradual synthesis. Lastly, in addition to providing a list of arguments 

used, this method also allowed to explore the structure of arguments, their relationships and 

their representation for each group and each site.  

 

4.2. Production of inferences 

This qualitative analysis of discourses of the interviewed participants enabled to better 

understand the participants’ decision to cross or not in each environment presented and the 

role of built environment in their decision. The first main explanation expressed by 

participants obviously dealt with the speed of the car. Considering the experimental protocol, 

the car’s speed couldn’t be estimated from cinematic data. It was in fact deduced from some 

cues directly took from the visible scene (roadway width, straight road alignment, etc.) but 

above all it was deduced from inferences concerning the situation (spatialization of the site, 

pedestrian density and movements, probable degree of expectation by drivers of pedestrians’ 

presence) as presented in the next paragraph. These inferences were produced by the 

participants from the indices picked up from the environment as stated in the further 

paragraphs. 

A large number of inferences were produced from each site, within the three groups, although 

it could be noticed that the preadolescent group gave less detailed inferences than the adult 

age groups. The main inferences developed by the participants dealt with the spatialization of 

the site, types of pedestrians’ movements, density of pedestrians, expectation of pedestrians 

by the drivers, and attention paid by the drivers to the pedestrians. All these inferences were 

often mutually dependent and inferred the ones from the others. The links between inferences 

were often explicitly expressed, but they could also be more implicit, often expressed as a 

global formulation using labels. 

 

4.2.1. Use of labels  

Indeed, the qualitative analysis reveals firstly that the participants often used “labels” to 

qualify the site presented and to explain their decision to cross or not to cross. This use of 

“labels” was always spontaneous as such formulations have never been used by the 

experimenter, or even suggested. The designations most frequently used are: “countryside”, 
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“commercial zone”, “industrial area”, “residential precinct”, “neighborhood”, “residential 

zone”, “city”, “village” “downtown”, “pedestrian zone”. These “labels” seemed to be, for the 

participants, a comprehensive and integrated way to characterize a site: “This is a city that”, 

“It's a commercial area”, “we are in a residential precinct” “there is like a village”. They 

were supposed to self-evidently explain some of the expected behavior in this place, without 

requiring further development, thereby producing inferences: “it must happen more slowly 

because we are in a kind of residence”; “This is a neighborhood so it is less crowded”. These 

“labels” and related inferences were further explained, usually as a result of the 

experimenter’s rephrasing or questioning of explanation. 

In addition to the “labels” applied to sites as a whole, global order qualifiers were also 

attributed to the infrastructure: “it is a county or state road”, “it is a country road”, “clearly a 

national road”, “it seems like a county road”, “a fast-track”, “a main street”, “a quite 

common road”. These formulations, as well as the labels, were not explained, but seemed to 

be enough for the participants to justify inferred behaviors: “This is a large state road and 

certainly people drive very fast”. 

 

4.2.2. The spatialization of the site presented 

The first important type of inference was indeed related to the spatialization of the site, i.e. the 

geographical location of the site in relation to the city center. The qualitative analysis showed 

that the opportunity to locate the environment presented in relation to the urban center seemed 

to be of importance for the individuals. They specified the closeness or distance from the 

center of the city: “it is not a center, it is more on the outskirts”2, “it is less the city center. 

Presumably it is not far from the city either, thus we may be around the city”, “here it is the 

road out of a town, in the outskirts”, “we are between the city and the countryside, a little 

further even”, “It is not yet the city”, “really within a city”, “in the heart of downtown”, 

“really in the center of the city”, “it is out of the city”, “not in the city center, [but] one of the 

streets a little more on the edge, not very far”, “to go downtown”. Spatialization brought 

inferences directly linked to the cars’ speed (“that speeding, because it is out of town”, “it’s in 

town, she should not drive very fast”) or intermediary inferences such as ones about 

pedestrian density and movements or traffic type and expectation of pedestrians by drivers. 

  

                                                           
2 The quotes are excerpts from the 36 interviews analyzed, keeping the wording used by participants. 
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4.2.3. Inferences related to the pedestrians 

The second important type of inferences concerned the types of pedestrian movement, density 

of pedestrians, and balance of power between pedestrians and drivers. According to the 

participants, the speed of vehicles is also related to these types of inferences. In the 

environment of public housing, because the site was not perceived as a road for strolling, “not 

an area for taking a walk”, participants anticipated high vehicle speed whereas inferring a 

high population density: “It's always a little bit the same reasons that can lead to less respect 

the speed limit; the less people there are, the more it is deserted, the more one may be 

tempted to go faster”. The density of pedestrians is determined sometimes directly from the 

spatialization inferred: the farther you are from the city center, the less the environment is 

favorable to walk. For instance, in the public housing environment in the outskirts participants 

noted that “This is the kind of environment where you meet a lot of pedestrians”, but “less 

than downtown”. In some other cases, the density of pedestrians is determined through the 

density of human presence which is inferred according to the spatialization. In inner suburbs 

participants thought it was located “in suburban [environment]”, in “a city where you go by 

car, but where you rarely live”. It appears to be a “much quieter neighborhood”, “calm”.  

In addition to the density of pedestrians, the density of human presence also led to infer some 

types of pedestrians’ movements. Thus, for the public housing site, participants inferred that 

“it is a heavily populated area” which led to anticipate frequent road crossings. In this site, 

some participants particularly inferred the presence of children “playing on the car parks”, of 

“youth”, and assumed the presence of establishments nearby producing a stream of young 

pedestrians: “a school”, “a high school, a kindergarten, a nursery”. According to young and 

middle adults, the presence of pedestrians varied depending on the time of the day: “Between 

noon and two, people who will pick up the kids at school; and in the early morning, to take 

them to school, and then in the evening after school or work. But I think after, during the day, 

there must be young people who are out, but not much”.  

However, the link between density of human presence in one hand and quantity of pedestrians 

and pedestrians’ movements in the other hand seems to be equivocal. For some participants, 

the pedestrian density and movements were more related to the types of activities which take 

place in the environment rather than to the density of population living in the neighborhood. 

For them, the most important thing to consider was not the number of potential pedestrians 

due to the amount of population, but the presence of attractive activities for pedestrians to 

sojourn and to stroll in the environment. For instance, for the city center site, they considered 

that shopping activities brought a large number of pedestrians: “tobacconist means many 
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movements”, making it an “area where many pedestrians go there”. Pedestrian behaviors 

mentioned were more diverse: “It is much more varied in terms of movement”; the pedestrian 

came “to wander”, “to walk”, “to go shopping”, “to drink coffee”. This stroll also influenced 

the street crossings: “there was much reason to cross” “at any time” and “anywhere”. On the 

contrary, concerning the inner suburb site, some participants felt that “this is not a stopping-

off place”, “not somewhere you'll stay”, “not an environment to walk”.  

According to some participants, the type and quantity of pedestrians’ movements are also 

inferred from the balance of power between drivers and pedestrians in the site. More or less 

frequent crossing movements, occurring in more or less regulated places, are inferred 

depending on both the type of activities and the degree to which the site appears to be 

intended for pedestrians. Thus, in the city center the participants noticed that “pedestrians feel 

they have priority” or “believe that everything is permitted. They cross anyhow”; the “people 

who are not very careful cross like that, without looking at the cars”. 

 

4.2.4. Inferences related to the vehicles and drivers 

The third important type of inference concerned directly the vehicles and drivers, and more 

precisely the type of traffic, the expectation by the drivers of specific pedestrian behaviors and 

movements, and the attention paid by drivers to pedestrians. Participants inferred the traffic 

type according to the spatialization of the sites: distance from the city center went together 

with through-traffic rather than access traffic. Thus, the countryside site, because of its 

distance from the city center, was expected to bring a through-traffic: this site is used “to 

travel”, according to some children, or to “go in or to leave the city”, according to some 

young adults who thought that it might be two traffic peaks (“Those who come to work in the 

morning, and those who return in the evening at around 5 p.m.”). 

The expectation of pedestrians by the drivers was inferred from the density of pedestrians, and 

from the pedestrians’ type of movement and behavior, that were also inferred as described in 

the previous subsection. For instance, in the commercial area, the majority of participants 

thought that the drivers did not expect a pedestrian crossing movement (“it is not expected 

that someone starts to cross like that, he [the driver] should never once think about it”) 

because they mostly anticipated an average density of pedestrians related to specific behaviors 

of pedestrians: “there are not many people who walk”, “fewer people walking”, this type of 

environment was “not an area where people walk”, “you do not do the shopping”. In the 

public housing environment in the outskirts, some participants felt that drivers “expect to see 

people on the sidewalk but they don’t expect that someone crosses in front of them like that. It 
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is not advised. It is expected to cross at a crosswalk, not just in front of us”. Some others 

participants inferred a greater expectation, by the drivers, of pedestrian crossing movements 

because of the high population density: “We know there is someone who can tumble right or 

left”, or “the risk that a child arrives”, “the usual story of the ball”.  

On this basis, they then inferred a greater or lower attention paid to pedestrian by the driver, 

which influenced the inferred speed of the vehicles. In the downtown area, for example, 

participants inferred a high level of attention of the driver from these heterogeneous 

pedestrian movements: “the oncoming vehicle, he knows he is entering a pedestrian area and 

expects to see pedestrians”, “it should have a more moderate speed than on an empty road 

where it is not in town”. 

 

4.3. Environmental cues 

As it has been shown previously, the inferences concerning pedestrians and drivers’ 

behaviors, as well as global labels, were largely used by the participants to explain their 

crossing decision. These inferences and labels were necessarily deduced from environmental 

cues visible in the photographs. And participants expressed themselves concerning these 

environmental cues. 

 

4.3.1. Type of buildings 

One of the major cues used by participants was the presence, function, and configuration of 

the built environment. Spatialization (i.e. the geographical location of the site in relation to the 

city center) appeared specially inferred from the type of buildings (its function, but also the 

architectural aspects) and its concentration. Thus, for the inner suburb environment, 

participants noted that “the condition of housing [...] sounds more like downtown in fact. It is 

rather old”. The type of buildings also led to infer the density of population living in the 

neighborhood, density of pedestrians, types of pedestrian movement, and attention paid by 

drivers to pedestrians. The qualitative analysis showed in particular that commercial buildings 

were a key element to infer the location of the site from the center of the city, and the 

pedestrian density and movements. But these inferences differed according to the 

configuration of the buildings. For instance, a high density of commercial activities in small 

shops – but not a high density of dwellings – was considered as a sign of high pedestrian 

density, heterogeneous pedestrian movements and high driver’s attention towards pedestrians. 

Thus, on the site in the city center, most of the participants noted the presence of “shops”, 

“restaurants”, “terrace of café” “grocery store”, “street level of town houses converted in 
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shops”. They deduced that “There was much reason to go through, because people are going 

from one shop to the other, and cross”, “at any time” and “anywhere”. On the other hand, 

commercial activities in scattered supermarkets and large stores combined with a lack of 

dwellings led to infer a low density of pedestrians and crossings. Thus, in the commercial 

zone environment in the outskirts, the participants noticed the presence of numerous garages 

and various stores. They stressed the type of stores, which were supermarkets and big chain 

stores and not small shops: “it isn’t stone buildings, it’s sheet metal buildings that we can see 

all around and it’s typical from commercial zone that have been built very quickly… the roofs 

are flat”. Then they deduced a quite low density of pedestrians and don’t expect pedestrians’ 

crossing movements because “you don’t shop”. 

 

4.3.2. Presence and type of sidewalks 

Another key element was the presence and quality of the sidewalks. They were considered as 

a sign of pedestrian density and heterogeneous pedestrian movements, and a sign that they are 

taken into account by urban designers and planners. The width of the sidewalks, their height 

and delimitation from the roadway were used to deduce the “balance of power” between 

pedestrians and drivers, drivers’ attention and yielding to crossing pedestrians. Thus, the site 

in the city center, which was equipped with wide and lowered sidewalks, was seen as 

“equipped for pedestrians”. More precisely, the boundary between the sidewalk and the 

roadway led some middle-age adults to mention that “we may feel that we more share the 

road with cars. It really is reserved for pedestrians and cars at a time. Both share the road 

really together”. According to middle-age adults, “pedestrians feel they have priority” in this 

type of environment. They “believe that everything is permitted. They go through anyhow”. 

More generally, young and middle-age adults noted that “the pedestrians are in their 

element”, “they feel in their environment, you know”. The presence of pedestrian guardrails on 

the sidewalks of the inner suburb site was interpreted as a sign of the presence of pedestrians 

“metal guardrails give the idea that there will be pedestrians”. Concerning the public housing 

site, the participants noted that “the sidewalk, well, it is not so small… but we see that it is 

only done to allow people to come and go in their homes or in their car”. And referring to the 

countryside site as a whole and especially the lack of sidewalk, the participants stressed that 

“it is not for use by pedestrians”, “it is not designed to receive pedestrians”. 
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4.3.3. Presence of marked parking spaces 

The last key element was the presence of marked parking spaces. The strong presence of 

parking was often interpreted as a sign of motorized traffic rather than pedestrian traffic. The 

relationship between the number of parking spaces, on one hand, and the assumed density of 

traffic and potential vehicle maneuvers, on the other hand, especially appeared for the 

commercial zone in the outskirts: “[there is] a lot of parking spaces, so there is necessarily 

more cars that must park”. Combining with the type of building, it led also to infer a low 

density of pedestrian and very few crossing movements. A large number of marked parking 

spaces was interpreted as an indication that the pedestrian movements focus on the routes 

between vehicles and homes. It is also the case in public housing environment in the outskirts: 

“It is rather a place where people go when they want to go back home, they park and they go 

up [in the building], “they take their car and they go ... either you go home, or you leave”. On 

the contrary, the lack of parking seemed interpreted as evidence of the many pedestrian 

movements. Thus, in the case of the city center, the lack of marked parking places led 

participants to infer a low traffic density: “cars they come not here, knowing they cannot 

stand to stop buying ... I do not know... bread! So automatically there is much less traffic”. 

This low traffic density was accompanied by a high density of pedestrians “when visiting the 

shops, we do not find much space in the city center [to park], you have to stop in the parking 

area and after walking on foot”. 

 

4.4. From environmental cues to crossing decision 

All of these elements helped to understand the differences in the decision-making of crossing 

in the different environments. In their interviews, the participants expressed inferences or 

series of inferences from environmental cues, in order to explain their decision to cross or not 

to cross. Some observable elements in the photographs led them to deduce some non-visible 

information that they then used to infer some other information used to make a decision. 

These series of inferences and arguments are schematically represented in table 5. The results 

presented in table 5 should not be considered as a model of the crossing decision process, but 

rather as indicative of the various ways the environment may influence crossing decisions. 

Thus, the visible cues presented on the photographic material – such as the presence and 

quality of the sidewalks, marked parking spaces, type and function of the buildings – allowed 

participants to characterize the site presented in a synthetic way, generally in the form of an 

environmental label, and permitted them to infer a distance of the site presented from the 

center of the city. According to the label and the spatialization inferred and to the visible 
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environmental cues, the participants produced new inferences about the uses of the site 

presented, in terms of pedestrians’ movements and density, traffic density, and average speed 

of traffic. From these first produced inferences, information concerning the relationship 

between the different types of users of the environment was deduced, especially the driver’s 

degree of expectation of the pedestrians’ presence and the balance of power between cars and 

pedestrians in the environment presented. All this deduced general information on the 

functioning of the site were then used by the participants to produce more contextual 

inferences related to the situation of crossing itself. These contextual inferences particularly 

focused on the attention paid to this particular pedestrian waiting to cross by the driver of the 

vehicle visible on the photograph, as well as the assumed vehicle speed as a function of these 

different elements, this last element being the first piece of information the participants gave 

to explain their decision to cross or not in the situation presented.  

 

Environmental 
cues 

Inferential chains 

Results of the 
inferences 

General inferences 
Contextual 
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Synthetic 
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to this 
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Table 5. Schematic representation of the inferences and chains of inferences found in the 
participants’ discourse 

 

Thus, the site labeled as “city center” was clearly different from the others in terms of 

crossing decision. According to the participants, this site is characterized by the presence of 

various convenience shops, in a road without marked parking spaces, equipped with large 

lateral spaces clearly dedicated to pedestrians (identified by participants as sidewalks). These 

mentioned elements were connected to inferences made by the individuals on the location of 
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this site near the center of the city, the high density of pedestrians, and diversified pedestrian 

movements (particularly in terms of frequency and location of crossing movements). And this 

density and diversity of pedestrian movements were viewed as causing a strong attention from 

the drivers, itself resulting in low traffic speed. These elements could explain why the 

majority of participants answered they would have decided to cross in the city center site that 

has been presented to them. 

In contrast, the site generating the fewest crossings, labeled as the countryside site, is 

characterized by the participants, by a lack of shops, a small number of houses, a wide 

pavement, without sidewalks or lateral space dedicated to pedestrians and without marked 

parking places. From these visible elements, participants inferred a low density of pedestrians 

and presence of through-traffic with high speed, due to a lack of anticipation by drivers of the 

presence of pedestrians in this environment. These elements could explain why the majority 

of participants answered they would have decided not to cross in the countryside site 

presented. 

 

5. Discussion  

This research aimed to explore the nature of perceptions of the built environment of crossing 

– both in terms of general feeling (pleasantness, feeling of safety) and in terms of road 

potentiality to be crossed – and their mobilization by the pedestrians when crossing. The 

results presented showed that pedestrians’ perceptions of the pleasantness and safety of public 

spaces, in terms of walking, largely vary with urban environments. In particular, the site in 

city center environment was judged to be pleasant for walking, whereas other sites in public 

housing or commercial environments in the outskirts have low scores of pleasantness. The 

feeling of safety (for walking) seems to progress from the countryside environment3 to the 

outskirts environments first, and then to the inner suburb environment and the city center 

environment. As regards the crossing decisions, significant differences between environments 

are also found: the probability to cross was high in the city center environment, perceived as 

pleasant and safe, moderate in the public housing environment in the outskirts, and low for the 

other sites. These effects cannot be mainly attributed to the roadway width, since all the sites 

presented to the participants were sites with a two-lane roadway (one in each direction), nor to 

                                                           
3 It is not sure that the low feeling-of-safety score of the countryside environment would have been different if 
the approaching vehicle had been placed at a larger distance on the photograph, since the question asked to 
participants was not related to the possibility to cross but was more general: “To what extent would you find it 
safe to walk in this environment?” 
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the particular traffic situation, since the only vehicle present in the vicinity, visible on the left 

photographs, was always located at the same distance from the point of observation. The low 

probability to decide to cross in the countryside environment is not surprising, and suggests 

that this site is easily identified as a rural site with a higher level of speed, for which the 

distance to the vehicle (35 m) corresponds to a short time gap. However, large differences 

appear (in terms of probability to decide to cross) between the other environments, which are 

all urban and with a legal speed limit of 50 kph. The qualitative analysis of the interviews 

provided some explanations of these results. The principal element used by participants to 

explain their road crossing decision is the speed of vehicles. As photographs cannot directly 

inform on the movements of vehicles, the speed of vehicles was deduced from different 

elements: the characteristics of infrastructure and built environment that were directly 

available in the visual scene, and elements inferred by the participants from the built 

environment (such as the traffic and pedestrian density, pedestrians’ behaviors, drivers’ 

attention and expectancies, and site location from the center of the city).  

The goal of the study was also to explore the influence of driving experience on the link 

between built environment and crossing decisions, by comparing three distinct age groups. In 

terms of results, quantitative analysis of data showed that children’s crossing decisions did not 

significantly differ from those of the two other groups. Qualitative analysis of speeches 

showed, however, that children differed from adults in their use of labels and spatialization, 

which were often less precise and less frequent among children than among both others 

groups. This could be linked with the lower experience of urban environments and, obviously, 

with the lack of driving experience among children. It might be interesting to explore how the 

representation of different types of built environments and their spatial organization grows 

with age and what are the determinants of this evolution. Moreover, how the classifications of 

built environment become more and more diverse and complex with age, particularly under 

the influence of pedestrian and driver mobility, should be explored. Furthermore, 

complementary studies on the representation of built environments and its role in crossing 

decision among older people would also be needed, since this age group is particularly 

involved in pedestrian accidents (ONISR, 2011). Due to its particularities, for example in 

terms of functional limitations (Dommes et al., 2013), this age group was not considered in 

the present work. However, it would be important to understand how the crossing 

environment is taken into account by the older pedestrians, including how it influences the 

inferences they make on the balance of power between pedestrians and drivers and on the 

driver’s behavior. 
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This study suggests that pedestrians use spatialization of the site in their crossing decision. 

The role of spatialization (relatively to the city center) was already shown by Montel et al. 

(2004), in their study on drivers’ categorization of urban road environments. The site location 

in the city seems to constitute a structuring element that determines how the drivers categorize 

urban roads. It seems that pedestrians, as drivers, refer to a centered perception of the city and 

that the location of the streets according to this representation plays an important role in the 

organization of the knowledge that pedestrians and drivers judge to be relevant in their 

decision making. 

Furthermore, the experiment confirms the participants’ extensive use of “labels”, as shown in 

a previous study by the method of focus groups (Granié et al., 2013). These labels appeared to 

be directly related and interacting with spatialization, cues from the environment, and 

inferences concerning traffic speed and density of pedestrians and vehicles. These various 

elements seem to be aggregated by the participants into classes of situations (referred to by 

using labels), referring to their experience. With reference to research on cognitive categories 

and the notion of prototype, made in line with the work of Rosch (see in particular Dubois, 

1991; Rosch, 1978; Rosch and Mervis, 1975), and its applications to road spaces (Dubois et 

al., 1993; Mazet et al., 1987; Montel et al., 2004), the participants’ use of labels could be 

interpreted as reflecting the use of knowledge in memory, and suggests in particular that these 

labels are related to knowledge structured in mental categories and formed within the 

framework of a particular activity (in this case, the activity of travel and practice of public 

space). Such categories correspond to a need for cognitive economy (Rosch, 1977) and are 

inseparable from the context of their production and their use, and therefore from behavioral 

responses in the real world. Furthermore, discrimination between road scenes are not made 

solely on the basis of perceptual regularities but also from actions that these situations lead 

road users to develop (Dubois et al., 1993). It has thus been shown that the representations of 

the road environment induce driver's expectations about the future presence of other types of 

users, even if they are not initially present in the scene presented (Fleury et al., 1991). 

Moreover, these expectations vary, depending on the context of driving such as the time of the 

day (Montel et al., 2004). Thus, the inferences made by the participants may be the product of 

the expectations about the behaviors of the other road users in a specific road environment, as 

gradually built from the previous experience of the participants in various situations. From 

this point of view, the labels used could depend on the experience of participants, which can 

explain the differences detected between children and adults in the qualitative analysis. It 

cannot be excluded, however, that the labels may just be summaries used in the participants’ 
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discourse, and do not reflect the existence of categorical representations in memory. The 

accumulation of experience would then enhance the capacity to (or need to) use such 

discursive statements. However, it remains to better understand the factors governing the 

inferences that are produced from the environment. Indeed, the results show that all 

individuals do not make the same crossing decision and do not produce the same inferences 

from the same environmental cues. These differences should be investigated, notably as 

regards the respective influence of psychological factors (Granié, 2009; Moyano Diaz, 2002; 

Yagil, 2000), of life experiences (Fleury et al., 2010; Licaj et al., 2011), and of 

representations and stereotypes associated with certain environments (Blokland, 2008; 

Rosenbaum et al., 2002). 

Moreover, it should be noted that the arguments used to justify the decision mainly refer to a 

“car-oriented” reading of the environment, whatever the site. Thus, pedestrians, in their 

analysis of the environment, seem to be mainly looking for clues to understand what their 

place is in this environment and to assess the balance of power between them and the drivers. 

This tendency to focus on the driver, often with a negative a priori which leads to defensive 

behavioral strategies, has already been shown in young pedestrians (Granié and Espiau, 2010; 

Platt et al., 2003) and among cyclists (Van Schagen and Brookhuis, 1994). This can be 

interpreted as a manifestation of social identity, i.e. a membership in an identified and 

differentiated particular social group. Thus, it has been recently shown that the status 

occupied by an individual in the road space – yet labile status in space and time – can lead to 

attitudes that express belonging to a social group of users (pedestrian, cyclist, driver): 

devaluation of the out-group and valorization of the in-group (negative perception of driver 

behavior, for example, when traveling as a pedestrian) (King et al., 2012). This focus on a 

car-oriented reading of the public space can also be due to the situation in which the 

individual was placed in this study, i.e. a situation of crossing and therefore of potential 

interaction with moving vehicles and may not be found in the pedestrians’ reading of 

environment outside the crossing task. It is also possible that the composition of the sample 

itself, recruited in a highly motorized and little pedestrianized area is also at the origin of this 

focusing. This interpretation of a centering on the threatening aspects of the environment in 

the pedestrian’s use of the environmental cues for the crossing decision should be verified on 

a more urbanized and pedestrianized sample. This question is all the more important that 

current approaches in Europe go in the direction to make the least vulnerable users more 

aware and responsible vis-à-vis the most vulnerable road users, especially at road crossings. 
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This therefore suggests implementing strong actions to reverse the historical trend which 

favors motorized modes and users, to the new benefit of vulnerable users. 

 

Limitations of the study 

Some limitations of the study have to be pointed out. It should indeed be taken into account 

that the context of the crossing, such as the motivation or the urgency to join the other side of 

the street, obviously influences the behavior and the decision-making (Charron et al., 2012). 

In the study presented here, the imposed objective to cross the road could have influenced the 

participants in different ways, depending on the site. The differentiation made by the 

participants between the various urban environments presented could thus have been linked to 

the appropriateness of the crossing objective to the site, rather than to the features of the 

environment. 

Furthermore, in terms of methodology, some points can be drawn from this experiment. First, 

the results show that, despite the discrepancy between the situation in which the participants 

are placed and the real-life situation of street crossing decision, the use of photographic 

material, static by definition, proved relevant to access the influence of factors related to the 

environment and inferences produced on this basis. Indeed, it helped to neutralize the 

elements of decisions related to kinematic aspects (including the approach speed of the 

vehicle), the ambience (including noise) and the interaction between driver and pedestrian that 

could significantly influence decision making, but would also obscure the influence of factors 

related to the environment in the explanation given by the participants. In continuation of this 

study, it would obviously be necessary to confront the pedestrian to dynamic scenes, in a dual 

purpose. It would indeed be necessary to identify the contribution of the dynamic elements in 

comparison with the static elements, in the construction of inferences and in the influence of 

the built environment on the decisions. It would then be needed to study the influence of the 

built environment in the context of real crossing situation, while including both cognitive and 

psychomotor aspects in decision making. 

Secondly, the technique of interview used in this experiment, based on Piaget’s clinical 

technique was found to be effective. Through the use of follow-ups and counter-suggestions, 

it allowed the participants to best explain all the elements they used and inferred from the 

proposed materials to make the decision to cross or not.  The number of inferences produced 

by the participants shows that the experimental protocol favored explanation by individuals of 

their representations of environments and suggests that, in general, pedestrians use, 

consciously or not, a certain amount of information they deduce from the elements present in 
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the scene in everyday situations of crossing decision. These findings help to understand the 

role played by the environment in the crossing decision process, but the extent to which such 

inferential chains represent the way crossing decisions are made in the real world remains 

uncertain; they could also be interpreted at least partially as rationalization in hindsight.  

Furthermore, the difficulty of the interview using this technique also comes from its richness: 

it is obvious that some of the differences observed between groups in the qualitative analysis 

are due to differences in the level of development of the language among the participants 

(Bruner, 1983), especially between the group of children and the adult groups. Moreover the 

children have also less expertise about road environments, causing difficulty of explaining 

their decisions in the various situations. 

 

Conclusions 

In brief, the quantitative and qualitative analyses showed that some key elements in the broad 

environment are used by participants to deduce some information which influences crossing 

decisions. This study thus validates the hypothesis that built environment influences 

pedestrians’ crossing decision. The results also suggest that the perceived pleasantness and 

feeling of safety are not sufficient to understand the effect of the built environment on 

crossing decisions. 

Some elements of built environment and public space design (especially the function of the 

buildings, presence and type of commercial activity, width of sidewalks, and presence of 

marked parking spaces) are used by pedestrians to infer the pedestrian and traffic density, 

attention to pedestrians, and speed of vehicles, and then to decide to cross or not. Thus, the 

options chosen in terms of urban planning and design are not without consequence and 

influence the way pedestrians interpret and use public spaces and the way they make decision 

to cross urban roads. This provides food for planners and road engineers, whose present 

challenge is to take all users into account when designing public spaces, and this underlines 

the necessity for them to consider the environment. This meet the principle of “complete 

street” that aims to take all road users into account but that is designed depending on 

surroundings (Smith et al., 2010).  

The results also suggest that pedestrians heavily refer to the spatialization of the site 

(relatively to the city center) and the balance of power between pedestrians and cars when 

they develop inferences and decide to cross or not. This also provides food for thought on 

how to implement certain contemporary road engineering concepts such as the “zones de 

rencontre” used in Switzerland, Belgium and France, or similar concepts in other European 
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countries (“verkehrsberuhigter Bereich”, “erf”, “living street”, for example). The principle of 

these concepts is based on the totally mixed use of road and public space by all categories of 

users, and on giving priority to pedestrians over vehicles, including motor vehicles. An 

assessment of such layouts from the pedestrian’s point of view would be useful to determine 

how pedestrians perceive them and identify their “territory”, which is supposed to be shared 

by all travel modes, in this situation. 

The conclusions to be drawn from these results for urban design and planning, however, 

should be cautious. The results have been obtained from European participants, confronted 

with a few European urban environments, which represent a variety of urban contexts but are 

not representative of all the diversity of urban environments. Urban fabrics in other countries 

can be rather different from those encountered in Europe. Moreover, some urban 

environments or some features of public space or urban organization improve the pleasantness 

and feeling of safety for pedestrians but that does not mean that such environments or design 

options necessarily improve their actual safety. Further research is needed in order to study 

how the various urban environments are understood and interpreted by drivers (see for 

example (Montel et al., 2005), especially as regards pedestrians, and to evaluate their actual 

levels of safety. 
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