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- In recent years, there has been,a,{el?e‘ved interest in the transport literature regarding the ob-
served discrepancies between ﬁﬁ}‘ed and perceived accessibility. This particularly concerns
people on whom unequal @cﬁess weight the most. Confronting this ambivalence is essential as it
shapes the nuance uﬁ‘d@gtandings of decision-makers, technicians and the broader population, ul-
timately af%g@@@%e relevance of policy responses. Few studies haveyet explored how this distinc-
tion sg\gmld be introduced into public reasoning. First, we d{a\@\tﬁ?msights from social geography

i @@E‘lsability studies to describe the three underlyin _%@é‘é‘of accessibility: 1) institutional norms,
-%?N\ 2) efforts made when moving within the city,\@p ﬁ) individuals® dispositions and perceptions.

_ o Connecting these aspects to Fraser's theorgp;ﬁ‘%\ocial justice, we propose a participatory methodolo-

gy for dealing with disabling envir ifients. It is then used to inform transport policies aimed at al-

leviating access inequalities @fﬁ&%ﬂg Persons with Reduced Mobility in Strasbourg, France. Our
contribution lies in ‘d;{i}é opment of mixed-methods measures and collabyor@{'ﬁc planning to sup-
port associationé\(ih their advocacy efforts. We conclude with a discussion‘ofi the positioning of re-

searchel;é i@ participative process with respect to public ofﬁci&](seqﬂﬂ(\ operators.
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+ Accessibility. E%t_:k?eyconcems related to redistribution as well as repre‘gqgﬁﬁon and recognition.
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i | a.%ncerns are respectively linked to physical access, igh‘t@glalized motility and the develop-
Q'(‘a%ent of standards. ,,Q{\Y\
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- *  We contribute to a better apprematlon@@ﬁ%rse experiences and perceptions by focusing on %1{‘(\’&
blic participation. ok P
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Constraint-based me@{hﬁ’@s can address heterogeneity and intersectionality \,\iQSI?eE within vulne-
rable popula_ti(c&ns? = ?(2‘9“
‘QB‘)\\ W
. l\/i\i\t';ga%ng information asymmetries between (public tra@p@ﬁ‘) stakeholders is the main chal-

e¥enge and a sine qua non of (our) action research. v .
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?‘e@“\ One of the widely shared views among r@\géarchers is that concerns about the redistribution
\§ operated by transport systems in relatio t@&ﬁgity and social exclusion should primarily focus on

accessibility as a human capabilit &,g\ eyazit, 2011; Pereira, 2017; Vecchio and Martens, 2021).
Most studies thus align with\r\»@e s and Nussbaum’s perspective: capability —rather than utility —
should be the basis fo Q@@& emphasizing the range of abilities and opportunities individuals have

at their disposal Q«\generate valuable outcomes (Sen, 1985, 1993, 2009; Nussbaum, 2011). Various
cumulative-@[ﬁﬁ&tunity and gravity-type accessibility metrics have been developed, building on the
pioneer E work of Hansen (1959). These place-based measures consider accessibility as a combi-
‘“Knﬁz’d‘%apability and count the opportunities typically a%t@!@étgd with the benefits of density (such as
‘gﬂ)‘\ Jjobs, services, leisure activities, etc.) from a gi{!@(ﬁ location, within an isochrone. However, since
these measures are generic and vary de eqxtﬁh@ on the type of opportunity —if it is excludable or
not, rivalrous or not (cf. the typology of- Ostrom and Ostrom, 1977), a large range of methods are
available, whether accountin for' mpetition or congestion (e.g. Shen, 1998; Pdez et al., 2019;
Soukhov, 2023). More E%géh y, the greenhouse gas reduction goals (IPCC, 2023) provided incen-
tives for the dev pr‘?lent of carbon-constrained measures (Kinigadner et al., 2020). In parallel,
there have ﬁ’?‘many advocates for developing individual-based a aches (e.g. Geurs and Van
Wee : Martens, 2016) and evaluating transport systems nat 6n‘the base of macro- and techni-

- cal'performances, but rather on the service that differen ﬁ{l@\:ated people receive according to their
4 e@\“ needs. This type of measure is more sensitive to _i%ﬁ;_ql%ﬁlties between individuals and considers how
individual characteristics (such as incom @@é\; impairments, gender, etc.), as well as personal
commitments, can affect abilities. It i Q{Ud%; activity-based (e.g. Dong et al., 2006; Nahmias-Biran,
2021) and space-time measures (b&%. wan, 1998), which often require large amounts of microdata
or household mobility sué'qség?‘}.
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In an 8@&9 characterizing accessibility poverty (understood'.&%a%apablllty deprivation) or
drawir_]&\\vzﬁjue judgements from these indicators is arduous. T, Qa@st challenge to consider is the
ismatches between measured accessibility and the way i;\‘\is\perceived by people of different back-
‘\\'\‘ ground and age, among others (Ldttman et al., 20, 8,@'&@&:’[ al., 2021, Ryan and Pereira, 2021). Ad-
e ded to this is the disaggregation of accessibiliéy:ﬁ‘&:ds over particular areas and for specific transport
: users. Besides, the use of the theory Qf‘_{@gﬁéiemarianism, which is quite common (e.g. Lucas et al.,
2016; van der Veen et al., 202 \-M?s%een widely criticized for many reasons (Timmer,&@QZ). By
setting thresholds—more orcless arbitrarily —representing minimum accessibility st@ﬂﬁds, it esta-
blishes a priority that@&ﬁ% early guide policymakers. Yet, after reaching the thr hold, this absolute
priority shifts }tlg\ﬂ% priority at all. Policies become indifferent to ine@uﬁ}ﬁes or preferences, and
therefg&'& qialified. ?‘g@‘\“
ef' ;
Aol 8 These difficulties echo Sen’s reluctance wit@({%@}t\rvc\l to operationalization, as he defended
?ge? ‘primarily a critical perspective to encourage ?“\b}ic reasoning and respect agency on the definition X
of what should count for the evaluatign,&oﬁ%'b% al states’ (Baujard and Gilardone, 2017). We reafﬁé@i\\\
that such a critical reading of the g@b%dura] aspect of justice is crucial. Whereas most Ckl\@uti?a ive
publications focus on defi LRg hat’s equitable or not, we should bear in mind that.thes¢ measures,
which are both posi ‘\(e@.e. descriptive or constative) and normative (Pzi%\:\ef\al., 2012), tackle
concerns relat q\(é (re)distribution as well as representation and reco%ni@&‘ﬁ. We develop these di-
mensiyz\ S &ﬁ&)%ial justice using Fraser’s theoretical framework ?(;Zé)@& :
(N ‘
- ?—‘egedisrribution refers to the equitable sharing of ﬁ‘t\l}’&nities, costs and efforts. Contemporary \
?(a@:\“ debates are all rooted in or influenced by Raw\{qi conception of egalitarian justice (2001). In line ?‘a@‘
with the veil of ignorance concept, whic@sﬁ?és from a situation in which no one knows who wj {\(\’K

have to bear what burden, the solg{}@ﬂ‘is to maximize the position of the least well-off arlEl éi’ﬁs% e
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the accept n@ig‘Pthe distribution, assuming it is not compromised by sentiments of downgrading,
margg@ﬁ‘ tion, or the monopolization of opportunities by a dominant group, whether real or per-
.\“n@eﬁ’r . This is mainly what equity planning is about (Krumholz and Hexter, 2018).
Q‘

\ - s . : . . :
o © — Representation is about politics. It is prob%tégxfﬁie concept that is closest in semantics to the

Right to the city as theorized by Lefebvr%{lg& ). This right, ‘far more than an individual liberty to
access urban resources, [is] a com Qaﬂlg\n which depends upon the exercise of a collective power to
reshape the processes of ur @qﬁzatlon’ (Harvey, 2003). In this sense, citizens must be empowered
and able to challenge atmobility norm to which they are subjected, exposed, or worse still, exclu-
ded. It is theref(gg&& cial that all stakeholders are represented in the decision-making process. This
implies b, Qa(? }Jarticipation and the consideration of their feelings, whether linked to autonomy,
cm@f@@,‘})r safety. Such perspectives resonate with the advocacéxplanning theory (Davidoff, 1965).
A o
.?(e‘@‘\\ — Recognition, which should theoretically result frq\@ ﬁéqgtest, focuses on ensuring the respect of
W all social practices, particularly those of mi {gtéé‘. It is expressed through legal and institutional
norms. For public authorities, the main &R‘all nge regarding accessibility is the design of universal
infrastructures, and, in cases wher@\‘iﬁh‘ﬁnediate action is not materially feasible, determining what
constitutes a reasonable a(i% \frodation, for instance segregated and tailored services.
5
In Figur di\‘(&?e propose to link these three dimensions to the three ‘states’ of the social
world?, i_n &cc%é%ance with Ripoll (2024). On the outside, the three St%ﬁ@‘@f accessibility are shown
as htly in tension. They do not exist independently of one agodther, so it is crucial to ‘dialec-
\:\\ﬁze them, as represented by the arrow. Around the circl‘eé‘ﬁ’@ detail the social contexts in which
?&9{‘) these realities clash. °
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‘\“ | | Dimensions of social justice
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Figure 1. The dialectics (@pé&%ibi]ity, physical access and motility. ?(BQ
N.B. All the sketches\ace%urely illustrative. e
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! Th@i:%gception stems from Lefebvre’s spatial triad (1974) coupled. 'th%‘ourdieu and Passeron’s theory on
B’Q“m three states of cultural capital: internalized, objectified and‘y@}lonalized (Bourdieu, 2018).
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‘\Tﬁe measurement standards described above and all other planning norms are part of the
‘ \xilﬁﬁ%&tionalized state of accessibility. They are mainly employed by urban planners, academics and
‘av‘}‘i\\ transport operators, who aim to mitigate the se (@g\ation trends inherent in urban growth (gentrifica-
d ? tion, sprawl, etc.) and decay (aging, epqeoﬁﬁ% ecession, etc.). These issues are currently worsened
by the intense competition for ac%gﬂéfbllity and proximity improvements in urban environments
(Pozoukidou and Chatziyia; k?,\'2021). The impact of public transportation (PT) and active mobi-
lity investments on tl{gﬂdﬁﬁemem of incumbent residents (Anguelovski et al., 2016; Padeiro et
al.,2019) sugge%s&hat access should be considered in conjunction with social disadvantage (Lucas,
2012). h&l‘éﬁér includes obviously car dependence (Illich, 1974), modal mismatches (Grengs,
20 Ié{j{ other constraints arising from housing affordabi{{{i& and subsequent relocation in suburban
i &ﬂnexts (e.g. Allan and Farber, 2020; Pons et al., gﬂ@ﬁ—whose fairness is at least questionable.
?‘g‘@“ The variety of efforts in accessing opportu_gi{je@\hrough physical, cognitive, and financial efforts
. are a structural component of this mo&il@ ivide. By definition, these experiences are subjective
and depend on individuals’ pra i@ﬂ\é}ense (Bourdieu, 2020)—hence the sketch of a space distorted
by perspective (Figure 1 .{\Eﬁis succession of interactions with the social environment shapes conti-
nuously motility, i.e potential and actual capacity of people to be mobile. Kauffmann et al.
(2004) identi (l‘?islree major features of motility (access, competeng\tg{ﬂnd appropriation), adding an
intem\ ized 'dimension to the conventional mobility researclp@%ncompasses the set of schemes
%@d\\rmg individuals’ mobility, including perception @K\'bublic spaces, particularly transit areas,
{\(\’& ispositions, and skills. These schemes, incorppere’Eﬂ)%/ stakeholders, contribute in turn to the insti-
@;6" tutional construction of norms. Their forg@’r‘ﬁ&on is relational, meaning it arises from interacting
social fields (*a network, or a confi Q‘sgti n, of objective relations between positions objectively de-
fined’, Bourdieu and Wac uathaé%: 72-3), primarily across a multiscalar administration (Eu-
ropean, national, local) s, operating companies and experts, some of whigh act under the hie-
rarchical authority of°political decision-makers. Like any other techni@al&&%nception, the ensuing
standards_can ‘\)intentionally marginalize minority populations oréproduce modes of domination
by e‘ cﬁmg them in ‘machines, instruments, and s;truc_:tl,geﬁ?lﬂ)i’J ommon use’ (Winner, 1980). For
Qirﬁeﬁmce, ableism (i.e. the imposition of a norm gro&g\ﬁéﬂ on prejudice and expressed through the
\-'\Y\‘ discrimination of ‘the impaired’) may be seen. xth% expression of a symbolic violence?, resulting in
i forms of “disablist oppression and disa tesistance’ (Kitchin, 1998). The latter have predictably
lessened with the gradual incorl?or‘aﬁbn of disabled peoples’ organizations into impaim&ent-mana-
gement (Blackmore and H({d@% §, 2012), though inclusion is far from fully realiz&@;gﬁm'ne ground.
et S . (s .
When d {cu?éed, this set of considerations manifest as a conte@tﬂ-@femﬁc controversy, typi-
cally de pg@)/\it transport poverty (redistribution), public particip tion (representation) and disabi-
lit (({'écognition), Each aspect cannot be radically discon&e& rom the others since—we insist—
QWS% ial states are interdependent and do not exist i '@,ﬂﬁ\\ion. For example, in our case on PT users,
o™ an initiative to evaluate mobility efforts and{hei%
G ; T \ i :
. gnize users’ diversity, as long as the res@ﬁﬂ process does not under-represent their v1ewpon'{té§m
that last matter, recent progress '@{ﬁﬁeraetive mapping has further enhanced the appr@&'@ti n of di-
verse experiences or perceptions, thus advancing participatory approaches (e.g.@{e@hﬂ, 2017; Pa-
jares et al., 2021) W“ evelopments are tied to ongoing questions aqu"{he nature of know-
ledge —more . c%cally, how knowledge can be used to support thc?h?tgrests of the most vulne-
rable pe@pﬁi\}:dzglping them strengthen their position in societhé(gm ermas, 2015). In this vein, we
d Nﬁap hereafter a methodology close to participatory. Qtign‘ research (Kitchin, 2001; Baum et al.,
o ?“%%06), aimed at reducing accessibility inequities{ﬁmﬁ%& the involvement of diverse people and as-
@Q‘{\(\ sociations —who, in turn, take public actionscOur first objective was to improve recognition u§ia§
specific measures, in order to make i@qﬁglities more visible. We thus used qualitative n%;s{gﬁﬁ to

A\ A
e? SO
il . . L .
2 Symbolic viu!enc%@g@h}mcept used in analyses of social reproduction and re '\65(5 of domination, which
helps to struc%g\q. the social order through the internalization of hierarchies @ﬂ% rms (Weininger, 2005).
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calibratg\&ccgs‘sibility measures that promote universalism. Our research drew inspiration from the
g Rﬁl\emergence of mobility studies mixing quantitative and qualitative methods, which mainly

“\\’\‘iuse convergent parallel, exploratory or explanatory sequential designs (e.g. respectively Routhier et
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al., 2019; Shay et al., 2016; Tiznado-Aitken et :\(%20). More broadly, we built on disability stu-
dies approaches (e.g. Imrie, 2012; Hall ndWilton, 2017; Goodley and al., 2019) by focusing on
individual experiences. We ackno“(fg@é@% subjectivities as a reality in themselves, whether access
constraints were observed, g&@gi?ed or both.
e

This artic @aﬁq‘ines the benefits, challenges, and complexities of developing a participato-
ry research \pi@% a mixed-methods approach in a case study for Greater Strasbourg (Section 1).
Our wark'is therefore based on two convergent investigatio;es: a quantitative exploration, which
aiths to measure and map urban accessibility accordin @\ﬂlobility constraints; and a qualitative
study, which seeks to gather and interpret the ¢ e%g?lces of Persons with Reduced Mobility3
(PRM), translating them into policy issues.%“biﬁb}ovides a foundation for collective reflection with
stakeholders (associations, transport o tors and authorities) on possible solutions (Section 2).
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The concept of accessibility for disab @(f)eople was first introduced into French law in
1975, which laid the groundwork for _mgki‘ﬁé ublic buildings, housing, and transportation acces-
sible. Article 49 of this law requir {b@@f\architectural modifications enable access for disabled indi-
viduals, while Article 52 propesed two approaches for transportation: making public transportation
accessible and develo '(Eg%pecialized services, the latter sometimes viewed asc8egregative. Bet-
ween 1975 and %&05 public policies primarily focused on developin spe@ﬁ ized transport ser-
vices, with Eh&egiaptation of regular PT remaining a secondary concein: Associations, particularly

the \Ch Association of the Paralyzed (known today as AP ﬁrﬁ%ce handicap) and the Group of
y . P P

. xbﬁéliectuat‘s with Physical Disabilities, played major r{%@‘\?n advocating for inclusion. The 2005
je

law marked a turning point by imposing more prga\g\%se ctives and sanctions for non-compliance.
It extended the accessibility mandate to e Jass the entire mobility chain, including buildings,
roads, public spaces, and transporta ‘Qm"lt also established the creation of municipal accessibility
commissions in municipaliti‘es,&wit‘ﬁ ore than 5,000 inhabitants, tasked with monitoring2 aState of
accessibility and proposég@(ﬁprovements. Over the years, the issue of social and spatial inequali-
ties in mobility ha&be%ome increasingly prominent in public discourse. Thi ,\vh‘? urther highligh-
ted by the ri @?‘hrban policies (Politique de la ville) in the 1990s a Q(&O 0s, which addressed pu-
blic action within deprived urban districts—many of them subqﬂ%—]isted as Priority Neighbo-
r s by the French administration. These policies con 'Qlﬁl?*inequalities in access to essential re-
sources such as employment, healthcare, and ed caﬁéﬁ,’ thus recognizing accessibility as a key

condition for social participation. Since th e@éﬁlﬁcant national investments have been made to

O
deploy high-frequency PT in these neighborhoods, particularly tramways. Despite these adva qg,@““

accessibility and ‘inclusive mobi '@Q‘—as it is most often framed in contemporary public ngz:g—
: AN . L o ; i
remains salient issues in F{{\tm& Although the concept of a ‘right to mobility” was mkpa@l?ced in the
2019 Mobility Or_ie)gtafffii)% aw, this provision does not compel the State or lo @uthorities to gua-
rantee effectiv&@%ess for everyone. In 2023, the French government (ga?‘c% demned by the Eu-
ropean.g@ngﬁittee of Social Rights for violating several articles (&(bfé uropean Social Charter di-
I b@% fecting people with disabilities. The National Cons&nagve Commission on Human Rights

\.:\\'\’& concluded that, in France, people with disabilities ar&;&t@@ suffering from discrimination and forms

&
&?

Q{\Y\‘

&
3 Whether ‘caused by disability, age or an&qthe? %actor’ (cf. the eponymous European Union Iegis]ation)?,ig{)\

(BQ : \'\‘. 5
"\\"‘& . ?‘;e@“
?'{Q@ ‘\‘\’(.
A

Ll

.\‘.\»&

? ‘QQ\



%

?(B‘Q‘\

& t&'4 Tack of coordinated and sufficient responses.

of soej: ‘i""e:cclusion, facing ongoing barriers to their autonomy and full participation in society due

oo
Our study is set in Greater Strasioﬁ’g?%n administrative area located on the border between
France and Germany (Rhine Rive@;ﬁﬂ a population of about half a million inhabitants. After the
old tramway disappeared in-the'early 1960s, a redevelopment has been underway since the 1990s
after the rejection of @{ﬁ@ ly underground light metro project. Besides its relatively young age and
the modest siz @f\'%he local urban area, relatively good accessibility of Strasbourg’s transport infra-
structl_lre&c‘éﬁ%% attributed to the former mayor’s preference for street-level facilities, fostering pe-
df;{%(jﬁ\‘,fization and traffic evaporation. In this city, acce@s{ﬂility objectives for PRM intersect with
¢ broader challenge of sustainability, which is ({ft&’l‘ﬁl primary lens through which mobility pro-

?\-2'9‘\ jects are conceptualized. Within the Great\;ggﬁk?asbourg Authority (Eurométropole de Strasbourg,
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notably in charge of transportation),.@@s s reflected in the placement of the ‘Mobility’ department
under the General Directorate ological and Economic Transformation’. The issue of accessi-
bility challenges the local.atithority, its competencies, and its human resources. At the crossroads of
social and territor{al@&‘ﬁ n, coordinating efforts to address the diverse levers of accessibility —such
as information; ¢ommunication, strategy development—appears {q&nplex. Strasbourg Transport
Com @@y?ﬁsual]y abbreviated CTS) and associations re_pres@iﬁl% people with disabilities are also

takeholders. The local authority interacts with aé;gﬁ‘é}%tions and collaborates with the (public)

,(\\"\’& operating company. However, the lack of a d ig%étted PRM representative within this company

complicates communication on these iss tween the two organizations.

o
1.2. Epistemological sl:ange\?"\B

(0 A

Q e? ; Q‘
We chtegeuo define our target group as vulnerable. These ind{vﬁ’l}a s are in vulnerable situa-
tions beqan@@ their physical or visual impairments can po% fally —not necessarily —affect their

abj ‘@:‘to move or access services compared to a non-disabled individual. In other words, the use of

S term emphasizes the potential nature of (dis):@)i@@ and accessibility, highlighting the possibili-

ty that required access efforts become diss%ﬁ@: or impracticable, therefore exclusive. This distinc-
tion separates impairments from the ,gxﬁ’é%ence of disability and frames the research project within
a situational approach. Disab%igtg@'s\?hen seen as a socio-environmental construct, shapéd by the so-
cial, cultural, and physic&ken ironment in which one finds oneself. The stud &tﬁﬁe ore, focuses on
the environment as-aédéterminant of disability situations. To understa ¢ sibility, it is necessary
to analyze te@{ifhteraction between the individuals and their envi ent (social, institutional, and
urb_ane. o€ ?(3’9\
(0 ‘\\'\\.

‘?’\'3‘) Three populations were pre-identified: p ‘lly and visually impaired people, along with

the elderly (who often experience multi Jgﬁm‘@sical impairments). It is through these characteri@@i&s
that it has been possible to identif; (\argge individuals —with the valued help of people v@iﬁﬁlg in
the fields of disability and s%c" elfare for various organizations. Although these ‘}Si}iations may
appear to be defined —orieven self-defined—by their impairments, their reQ&tigé‘can differ widely.
The ability to mqw@gr the lack thereof among individuals cannot gﬁ‘i&]ained solely by impair-
ments, or 'ﬂ‘ioo]s (electric or manual chair, walking stick), Qg\’de oted guides (e.g. dogs). Even

within Social groups sharing the same physical impairmengeﬁ& person develops their own compe-

(efences and routine. These individual abilities and di sSitions can either compensate for or reinforce
disability situations. These initial factors then;gf&é impact the intensity of potential disability situa<>1%

tions. Using a cane requires specific ‘s',@i;s‘\%r instance, and a person who has learned thes é\k\ﬁls
will generally have fewer difficulties moving around, as they can avoid many ob,sthlgs\. onse-
quently, a homogeneous grgﬂﬁ% individuals with impairments will not share gk e experiences
of mobility. More seggim’frcally, for the same trip, each person will need to-exert different levels of
physical, co l;étf?é, nd material effort. Additionally, within these t@'e@?)opulations, there are indi-

vidual& q ith' varying degrees of impairment. Physical impz‘lai{)sj\%ﬁts themselves can differ in form
<
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and seventy.ﬂﬁ;‘?mdwldua] trajectories of disability situations also influence the development of
comp s’i’it%ry skills. For example, a person with a congenital physical or socio-cognitive impair-
. ént Will likely have fewer difficulties than someone who acquired the impairment later in life.
?@Q‘\\.‘I\/{oreover, these populations, which share common impairments and form minorities that are both
ol self-determined (organized into associations) and secially constructed, have plural identities (social
| classes, gender, age, etc.) that interact wi{h?ﬁ@' forms of impairment and can either mitigate or
exacerbate individual vu]nerabilitiesieq‘i\“
‘ A
1.3. Observing routes qn@"i}outmes: a research process
Q{\(\‘
We&a%&aed individuals considering themselves to be impaired by reaching out to represen-
tati @E};Ciations of these three populations: Abrapa (a personal service association representing
{\\'ﬂie elderly), C'cité (representing blind or visually impaircdéigbﬁ e), and APF France Handicap (re-
X At presenting physically impaired people) to conduct 1 rviews with individuals fitting this profile. It
\} is worth mentioning that the last two associa&@g@%ave collaborated or are currently collaborating
with the local authorities on urban devel{yﬁnent projects. Thus, the qualitative research process be-
gan by collecting perceptions, thet?@ﬁ?erving and characterizing accessibility efforts in the urban

i A
environment, ?(B‘Q\\
The ﬁlét‘g{}ﬁ‘s\‘g focused on gathering mobility experiences and identifying and prioritizing
accessibil{{&i ues in partnership with the affected individuals. The aimyWas to capture a broader

set @ﬁﬁbﬁhlers encountered by the participants, whether perceived; quantifiable or both. The go-
{\&'}ong interview method was used to identify a variety of a,cggsﬁbility barriers. This method has the
?'ﬂa@ advantage of putting vulnerable individuals in a real—&fegi\tuation along a route chosen as represen-
i\(\," tative of their daily lives. To ensure the most ai{%%c conditions, the researchers accompanied the
individuals from their homes to their destimations, including the access trip (from their homes to the
first stop or station), the use of tran@iﬁ‘?ation (including transfers), and the egress trip (to the desti-
nation). The researcher was collect empirical data both through observation (during the mo-
vement) and through i tekviews conducted with the participants during the walk and, ride. In action,
facing various :@é&‘l\\anced problems, the participants could mention the habit\paf:‘%‘r unique aspects
of certain@ima ions they encountered. This also allowed them to refer t ifttilar difficulties encoun-
tere@dﬁﬁng other journeys. Mobilizing the researcher’s obser\{a_\'m‘?én the semi-structured nature
. {@the interview conducted along the routes, the team w §@1§ to gather the participants' percep-
P77 tions of accessibility issues in their environment. Fo;-‘\g\s, g?oups were then organized to further clari-
fy and prioritize these accessibility issues. A p@m&ﬁpatory approach was developed throughout the
analysis of the mobility practices of vul rable individuals to remain faithful to what the concerned
individuals conveyed and, more i@}f&ff?ﬁﬁly, to highlight the issues that they considered impon&e\ut.
Based on problems alre d&@ﬂ\é}ntiﬁed during the previous analysis, we facilitated i eictions
among the concemed\%@di iduals to further clarify and characterize the issues. It is t{u’ﬁugh interac-
tion that partici a8 could more easily engage in explaining and arguing th{:ir@iﬁ{ﬁ"ts. The fact that
these in (:\duz]f:( were gathered together also allowed the research t%??ﬁi\fto work collaboratively
with<them to prioritize the identified issues. Therefore, this QRQ@G?S‘O retracing, clarifying, and
‘prioritizing the accessibility issues identified in the first p 1'a collective and concerted manner

)\.-\{\t will inform the third and final phase of this stud;:‘ g{)e(\pﬁﬂective work on potential solutions.
In the second phase, we conduct: Q\ﬂ‘iscussions and facilitated working sessions to identify
desirable and feasible solutions _wi{hiﬂi'% sets of expert stakeholders: transport operators, local‘\&\q-

thorities, and representati @?\%ssociations (C’cité and APF). To do this, three comp}\nnﬁltary
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1/ Buildj ?r’éﬁi?ionships with the stakeholders and identifying individuals who are available,
wi 'ngﬂmd knowledgeable about accessibility and disability issues. For a lot of officials, accessibi-

{\\;\\]ity concerns are not necessarily a priority. One must navigate the commitment and the possibility

1@

or impossibility of investing time in these discug&'ﬁns we initiated. In Strasbourg, this work seems
significantly dependent on individual comm t beyond the question of their areas of expertise or
missions. For example, the Greater Strasbourg Authority has an accessibility referent who has been
collaborating with association&m? these issues for years, even though these missions do not fall wi-

thin his official positiog\;.,;ﬁ&?\}las, of course, a reference person in our research.

» e : | " o |
2/ Gamm%f@siﬁﬂ%ugh understanding of the national politico-administrative context regarding ac-
cessibilityfor vulnerable people and the political and organizational environment of the local autho-
n@\%‘x this issue. This effort was essential for targeting the-right stakeholders to include in the mee-

o e‘@‘\ tings and understanding the arguments that the locakatftﬁonty might present during discussions.

. K‘C(ﬁ]
QQ'Q‘\“
< i

(0
3/ Determining the research team’s roL%\in %‘1% reflection process. Faced with these three types of
experts, the research team chose ‘ggq;%\snion itself as a decision-making support. In other words, a
catalyst for communication,\:;ﬁhe 1dea was not to present results, demands or even propose various
solutions as recommelﬁﬁ‘?l%ns. The pragmatic approach guiding this phase was based on the pre-
mise that construgting appropriate and feasible solutions required cons_id{ring numerous parameters
that onl {hg ﬁrofessiona]s or the concerned individuals could fu]\WE@eSS and recognize. The re-
seareliteam set the following objectives for these meetings: @) To communicate the mobility expe-

‘-\(\’ﬂriences of vulnerable people to the professionals of @e}%\}al authority, ensuring that these expe-

?\'8"\}

riences were conveyed accurately; b) To proposq\@‘new conceptualization of the accessibility pro-
blem, aiming to contribute to and restart acréflection on potential solutions; ¢) To collaboratively
objectify accessibility and enable it ‘gﬁ&%urement and mapping, addressing aspects like the conti-
nuum of effort intensity or es bﬁshmg limits on factors like time and comfort; d) To develop and
facilitate a collaboratiwﬁg\-g@féess for sketching out possible solutions based on id&atiﬁed problems;
e) To gather, undg,g&tand, and interpret the arguments of experts regarding?\e‘iéasibility of certain
potential acuizﬁ%? ) To support a process of prioritizing public poli(‘?}g\piob ems in light of our fin-
din%g@@"KTo ensure that the co-constructed solutions were Qo?b‘ﬁ y feasible but also reached a

AR
ensus among stakeholders. ?@9\
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2. Results ant
QQBQ
2.1. Addressing (dlS)%R@@“Wlth constraint-based measures Q{\(\,& P
e @
It shgixliﬂ‘)e stressed that the evaluation of inequalities contribute to building the institutio-
nalized state of accessibility, and thus the recognition of disabil@i&?\For obvious accuracy and re-
,&pﬁé&@ tation purposes, one must consider the most compr énsive sample of behaviors and percep-

‘QQ‘{\“ tions available. This raises the issue of desegre gat_iQ{L within targeted populations. We present here a

&
i

constraint-based approach to accessibility, % iming that such measures can address heterogeneity

. e il : . ACh
and intersectionality issues within vulnerable populations. In our case, we computed travel time Qg@\\\

walk and PT with twelve restricti(w@,%\nditions from origins evenly distributed across the b{\i@:&e Vi-
ronment (N=2500). Go—a}gckg@\“imterviews have enriched our measures in two main v(ay@ie‘v

v o
1/ We focus(g{@p‘}gﬁ'ysica] constraints (walking distance, transfers, steps, g?f)?,‘g]ack of information,
etc.) and.modeled the experiences of people who face the most di @g&‘l%es in their movements. For

i m‘fé\e, the lived experience of individuals who move ve%\*slo y or choose seemingly irrational

.{\\‘\"-routes (such as adding one or two extra transfers or sig(n\i&@antly increasing total travel time to avoid
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and a 1.2 times greater aversion to walking ¢ ed to an average user). This approach does not
follow the classic assumption that these u@hﬁ represent a sample of a targeted population, but ins-
tead acknowledges that these valu Jﬁﬁ%t and have been genuinely experienced. They correspond to
an extreme negative scenarig, ﬁﬁ?esenting a highly vulnerable potential user, aligning with the stu-
dy’s objective. ?@Q‘\“

\9
2/ We int ﬁﬂechnical knowledge from empirical observations of mobility practices into a re-
flec i\Qﬁ‘steeped in quantitative geography. For instancg),{ﬁgure 2 illustrates the avoidance of routes
on following the go-along interviews revea-
led also avoided stations mainly due to or&;ﬁé\lon difficulties and stress. By cross-referencing in-
formation on these avoided stops, tlﬁgr s@archers enriched the constraints with the notion of com-
plex station, characterized by e tram lines on different platforms, high traffic in terms of ve-
hicle entry/exit, and morebroadly in the urban space, along with additional disruptive elements like
ongoing constructiqni%? eavy traffic. Five stops were identified as {;)mpiex, in addition to the cen-
tral statl%gl‘ Q@aﬁ&sberg, République, Baggersee, Etoile Bour%e(,e%oﬁ\ e de Fer).
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Figure 2. Mapping travel t&;@é\.’for routes complying strictly with wheelchai 'ﬁ’}ldards.
Sources: Greater Stra%t{()lgé Authority’s Anomalies dataset, CTS, OSM,’.(%QFQ Land Cover.
, o] 3
Authors’ calcu (@ﬁg. ?‘E:Q
"\'(\*' ;\(\\.

?@% the refined results are available on a digital@fﬁ@. It displays comparative travel times,
each constraint. In Figure 3, we combine: {h%é constraints to develop a typology of efforts, g@.ﬂ%iy
those related to walking, orientatiﬁggﬁﬁ crossings. Travel times to fifteen major poi inter-
est—defined through a cons ion process—were discretized to better capture theé constrained ac-
cess to the city. It is im t to note that these elements represent only agnﬁ"ﬁ portion of the ma-
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4 The @é\%‘éters were set in OpenTripPlanner 1.4 {\“&
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(\\"g'https:ffjustice-project.eu!at]asf. For arrival and degeﬁlﬂ% times, we used several time windows during WO%,Q{\T\“
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tﬁ'{'@hﬁé‘é‘éaled by the qualitative approach, and that some challenges highlighted by the mixed-me-
thods persist. For instance, we couldn’t parameterize that a longer road network distance was per-
ceived as shorter by some users due to tkgﬂ@ﬁaighmess of the routes or the quality of urban envi-
ronment. A classical solution invol 's(f‘alibrating a parameter based on a massive though necessari-
ly partial survey according to aha sumption of substitutability of distance units—usually time ra-
ther than distance. \g@?‘é}, it imperfectly represents the diversity of behaviors. These questions
echo various w 'ikf' lated to the value of time (Crozet, 2005), spatial syntax (Sevtsuk et al., 2021),
or more bM to walkability (Dovey and Pafka, 2020), but remain unresolved.
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Figure 3. Typology of con%sg{]ﬂg’&encountered by users when accessing PO%SE‘Q‘\“‘
We combined restricti\@(co itions, respectively: 1/ walk reluctance and r@lyc speed;
2/ avoidance of ex stations and those lacking ractile paving, m@p@% voice announcements,
3/ avoidance®f anomalies within the street or transport nenvﬁ{qkﬁ{‘including non-standard vehicles.
Wi;{n f@g% d to discretization, detours longer than 20_ménﬁ’c&§ ave been qualified as significant, and
ie‘;)"v‘é\retained the definition of dissuasive detours w’@y time >90 min, >3km walk or >3 transfers).
Sources: Anomalies dataset, CTS, OSM, CQR Land Cover. Authors’ calculations. n
A (N
?(QQ ?\;e“?
2.2. Advancing accessib%’l‘i%wﬁh stakeholders ?(B‘Q{\“x
The aforer& 'ﬁ%ned second phase of the research process (seee@&t%n 1.3) consisted in wor-
king groug%@s‘gﬂssmg potential solutions with stakeholders, b{)&e&?on the issues identified by users.
Thir@qa‘@ Sues led to forty-two solutions discussed a g@ﬁrticipants. Several key points can be
‘\ﬂﬁerlined. First, due to the quality and modernity®f Strasbourg’s rolling stock, only seven solu- ,{\(\‘
_ ?(6 tions (17%) involve physical improvements ﬁb\"ﬁ] rastructure or vehicles. Solutions focus m reﬁ’)‘i?
;\\“ the urban environment and roadw%%%(ﬁl?é ve solutions), followed by transport service?xﬁté?l and
passenger information (ten). O\E@ra ional factors definitely play a role: renewing a.yehiicle fleet is a
long, costly process, ha g progressively as vehicles enter in service Qag\ed on their condi-
tion. For economi ‘aqi‘d ecological reasons, there was a shift from tranggﬁrta ion to a broader reflec-
tion, allowin, discussion on various dimensions of fwcessiﬁiﬁ@'§J and alternative action levers.
Howeyer.the discussions were still more focused on pub_lé t'lrﬁ‘}isport accessibility rather than acces- o0
' q{bﬁﬁy through public transport. Solutions related,{&th@hr?an environment mostly involve physical o %
?(3‘9‘\ elements (eight out of twelve), such as tact%e(@@\! ng, station design, and material identificati .(Qﬂ“
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pat §§, which are easier and less costly to implement. The remaining four solutions involve re-

.o gulatory elements related to police powers (e.g. ‘fO{ badly parked bikes) or engaging with vulnerable
o | : g : : . 5 , L
?\»\3‘9 populations before defining station design ding PT services, traditional solutions like increa-
. sing service frequency and extended _Qgerging hours were not considered. Instead, less obvious so-

lutions were proposed, such as @%\ssing transport demand, agreements with driving schools, mer-
ging demand-responsive ‘tm'hsport platforms, and allowing boarding through all doors. These
choices reflect the ec@ﬁgﬁic and technical challenges of PT services. An original proposal involves
increasing Qé@é\%r public works companies not complying with construction and environmental
requil_'%me ts, aiming to ensure the continuity of signage and pathways during disruptions. In terms
‘giformation-related solutions, discussions did Qﬁi{ta@é to concrete implementation means or
(\(\'\ conditions. The strategies mentioned remain \{Q\gue and seem to serve as a way for stakeholders to
?‘ie@ offload responsibility. This lever appearsgwﬁ? to implement, possibly because it doesn't require ur-
ban interventions and because no ﬁq’%}maﬁon and communication experts were present to address
potential limitations. Moyeg{v&’,\'% hough operators are aware of the digital divide, many recom-
mended solutions i vgg‘aﬁﬁ% mobile applications. These digital solutions seem to be a fallback op-
tion after expressi ;‘b ifficulties with alternative solutions. Neverthe\l@ss, some digital proposals are
useful an@dﬁ"@hﬁgﬂlt the importance of information in impr igg‘h\ccessibi]ity, such as optimizing

?iélé%ﬁﬂa‘l- communication by cross-referencing user datg%@e@ t%zr‘ reduced pricing.

X

e‘?“'\\'\& Further, short-term and long-term s kuﬁong were distinguished based on feasibility. Short-
P term actions represent only one-thirqxoﬂh% total. However, short timeframes must account for hu-
man resources, workload, and agp{ﬁa‘lstrative time for project initiation. Short-term solutions there-
fore involve easier experi ent , ongoing work, data acquisition, and low-cqst accessibility assis-
tance. Long-term Qg('mﬁ%\ make up 71% of proposed solutions for ro]{gqu;s"t& , with cost and fre-
quency of e%l&ﬁment renewal being the main limitations. Regul%gry solutions, which involve ac-

tors not ¥eprésented in discussions, are logically relegated t@(tih‘@ long term. Actions involving sup-
% ":%ﬂection, identification, and consultation term s}@gest a broader territorial planning strategy
or long-term accessibility. One action advoca sﬁf&: dural justice by proposing systematic consul-

tation before deciding about PT station ?df-é‘gh\\
'\\“\," i
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Challenges Rev{ev@ﬁ% lutions
Faal L \'\‘.

. S w
Informing users, slafﬁ? \%nducling awareness campaigns for cyclists, motorists and P‘T@Qﬁ%rganizing simulations with
and the genel‘éhﬂl lic  drivers to complement existing training courses ‘\{\\.

<
Re%l{{ati?é demand Redirecting to carpooling solutions; Stag,geringiruﬁ‘i]%ur (in agreement with the university)
N\ Q0
& :
?‘ Improving PT services  Automatic door opening; Targetg“(‘l l(?e\vgge when checking tickets
) S
Low-cost maintenance  Monitoring displa an@&%?uncemem equipment; Redesigning complex stations; Fit grip ;Eihp@ rom
and equipment the doorfram%}i@\fh opening button ﬁ(\(\’\,
P %

R Ll
ok ¢ _ ; e
Table 1. Short apdaﬁiedlum-term solutions discussed in the workelgﬁ%ups.
At o
] ?T%g distinction between long-term and short-term'gstﬁﬁlons was based on both political and
‘eqb&%’hnical factors, as well as stakeholders’ perceg&i@ﬂé“of what is feasible or challenging. The out- Q\-\\:\t
comes of the working meetings reflected t Qr?a ities of the context and participants’ perspe(k:ti,\{'eQ“a
shaped by their skills, positions, ar\% edge. We also navigated theoretical question&@ﬂﬁ‘ the
desires of associations, engagi ith technical and economic arguments, as well asan fnstitutional
narrative by professionalsg’[ﬁg disciplined discourse aimed to deal with the @Qaﬂ while avoiding

to raise expectation‘s‘)éﬁong association representatives. (\(\’K
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J«@stlﬁf, feasibility (financial, temporal, material, organizational, and even political) was men-
tiqnc’i’i)hfteen times (37%) as a limitation. Politically, the authorities’ strategy may conflict with

QQ{\ﬂWell-deﬁned objectives (e.g., cycling policies conc;{:ming bike impounding and energy savings for

automatic tram doors opening). The effecti gﬁ;‘@%f certain actions was also questioned, primarily

y
by associations representing vulnerabl@ol?u ations. Seven solutions were critiqued, mostly by the
academic team, for promoting aceq odations over universalism or relying on digital applications.
For eleven of the fourtee @Ni‘rrt-term solutions, no limitations were expressed, likely due to their
vague and consensq\al%&%‘i}e. For example, showing tolerance to a vulnerable person without a ti-
cket was uni\{%(gh\ﬁy agreed upon. Information-related proposals, while widely appreciated, were
harder \t&\@n%que, as it 1s difficult to anticipate the ineffectiveness of a public awareness campaign.

g e? ; (\’\
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The findings presented il\tﬂﬂ? study are largely similar to those reported in the existing lite-
rature. But they carry si n@ﬂ&ﬁnt policy implications at the local level, providing valuable guidance
for the development of transportation policies. We wanted to address what was considered desirable
and effectiv ‘@pﬁ operators, alongside the discussion of levers anck\qbstacles identified by users.
These Q@al bjectives were integral to a participatory and collaborative process, aimed at conside-
r&\nge'ﬁ’oth structural and individual interests. Ultimately, is'raised questions about our positioning

3. Discussion

g\;a‘?{\(\‘ as researchers, particularly in relation to issues of ﬁsﬁ‘é@ nd efficiency. This tension also highlights

a fundamental dilemma in public policy: theeQa'} ce between universality and reasonable accom-
modation. Less inclusive solutions, f@\@eg}‘or their practicality and cost-effectiveness, continue to
be preferred by decision-makers@'{ih@\results, while marked by measured ambition—few large-scale
actions, reliance on digit .@ﬁpiications, referrals to existing services—seem to hold the seeds of a
coherent strategy fgr improving urban accessibility. However, these approacg@. | raise numerous
questions ab%\"h})w to integrate experience-based data into accg:&gébﬂty measures, especially
COHCSRRU g 'the aggregation and generalization of diverse beh’iv@{%@

o :
et Organizing collaborative work with experts @@?}\f}\fessionals from public institutions was
not an easy task. On the one hand, this was due;t0'the obvious challenge of coordinating a complex
project. More importantly, however,_th{e Lg?:ctives and expertise of participants varied signifi-
cantly based on their educational ‘g@\cﬂ&ound, institutional affiliation, service area, and prng(qssional
role. As a result, discussions‘.\qngccessibility necessarily involved a wide range of st@l{eﬁéi‘ ers. The
population with wh aﬁ’{‘l\ for whom the research was conducted occupies a{qﬁ'ultlfaceted role as
informants, s;gfigol\s, and collaborators. These overlapping roles complic@ﬁ?&e research stance, as
the tripartite‘relationship between researchers, stakeholders, and ‘\‘b\lblic influenced our posture
throughbut the process. For example, regular interviewees th@ﬁ shared their personal experiences
While representing their associations, which can consi "'of hundreds of members. This required
constant effort to refocus on their role as representatives. At the same time, these individuals regu-
an inevitable information asymmetry ‘between stakeholders and the research team. How c_ar;toﬁége
fectively contribute to publi action when they are not fully aware of its structur nization,
constraints, and ongoi }8jects? Understanding these complex dynamics is _@ﬂci | before reflec-
ting on public action. Beyond our initial methodology, we have since ¢ fiitted to more informal
efforts aim{edﬁ maintaining and perpetuating an ongoing dialogl%lgéﬁtﬁ stakeholders.

: 1@

larly interacted with road services and patticipated in national accessibility commissions. There %!i\\”\‘
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e Overall, these experiences hav pﬂﬁ%ﬁted a re-evaluation of accessibility, thinking beyond
y its material aspects to a deeper ungQr{@‘fh ding of its institutional and internalized states. Researchers
play a dual role: they can b th%?imcipate in the institutionalization of accessibility by recognizing
the needs of the mo%\@‘h%rable, and seek to understand the norms that shape it. This duality pre-
sents epistemo],g@ca and methodological challenges, particularly when attempting to link indivi-
dual ex e@tﬂ?&s with the spatial aspects of (dis)ability. Our qualitative approaches have, at the very
le 'ﬂgn‘ched accessibility metrics. This was achieve Qm%ugh knowledge transfer and by transla-
o ﬁhg internalized choices into selection criter‘ia,&ftﬁ"l% nimal path algorithms. Throughout the re-
?‘g\t’\\ search, we grappled with questions abmrli) ‘our work could contribute to the local controversy —
both in terms of measurements and-\.f@r ulated recommendations. For instance, the study conside-
red the feasibility of various sgkﬁ%ns, with particular attention to the timing of actions. This ques-
tion of temporalities e ngéd as crucial, especially in relation to the expectations of those most af-

fected. However,&it?é e focus on what is and isn’t feasible for the community that drove the dis-

cussions. @@a"}“authorities operate with finite resources and must prioritize social issues and ac-
tion_s\“?[hg is particularly true in Strasbourg, where PT gg\@:ﬁﬁ)lllty is relatively less lacking than in
\ﬂ‘@‘}y other (greater) cities. ?(6‘@\\
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