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Background Increased cycling is generally recognized as a highly important project in decarbonizing urban trans-
port. Despite well-researched and broadly accepted benefits of cycling, bicycle mobility plays only a marginal role

Purpose To make sense of this paradox, this review article investigates how cycling research engages with the gov-
ernance of cycling. The review focuses on how cycling mobility is envisioned, approached and described
within the change-oriented field of sustainability transitions research.

Findings Through a systematic reading of 25 peer reviewed scientific journal articles, we find that the articles mainly
focus on technological objects of change (e-bikes and bikesharing systems); incumbent actors; and established
planning and policy measures applied to new contexts. Most studies are evaluative, lacking the forward-looking

and change oriented ambition transitions research set out to address. To contribute to increased cycling mobility

in urban contexts, we conclude that future cycling research might benefit from adopting more diverse and clear
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1 Introduction

Increased cycling is generally recognized as an important
project for decarbonizing urban transport and personal
mobility [23]. Despite the benefits of cycling being well-
researched and broadly accepted, bicycle mobility plays
only a marginal role in the modal share for most coun-
tries [10, 41, 42]. The reasons for this discrepancy are
multifarious and context dependent [14]. However, we
suggest that a potential part of the answer to this para-
dox lies in how cycling is represented as an object of gov-
ernance, and the way changes in cycling are envisioned,
approached and described in research.
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In this article, we review cycling research approached
through lenses of sustainability transitions research, a
field of study that in recent years has received increas-
ing attention due to its orientation towards understand-
ing and guiding fundamental change processes, including
within transport and mobility [38].

Transitions and transformation are two terms often
used interchangeably [34]. In this article, we acknowledge
their original conceptual difference and delineate our
review to transition studies. Transitions research tends
to focus on societal sub-systems, suited to our investiga-
tion of urban cycling. While transformations research,
typically centers on socio-ecological relations on dif-
ferent societal levels, cutting across different (urban)
domains (ibid.). Transition studies are concerned with
the modalities of change, the relation between facilitat-
ing and blocking mechanisms, essential, we claim, for
investigations of cycling governance. Despite our focus
on transitions, dominant transitions frameworks don’t
exclude transformations, but conceptualize them as one
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of several pathways in transitions (see [27, 34]. Inspired
by sustainability transition research, we conceptualize
cycling as a socio-material system co-constituted by both
material (e.g., built infrastructure, topography, transport
modes) and social elements (e.g., people, institutions,
norms and regulation) [26, 38]. We are particularly inter-
ested in how transitions research represents the mate-
rial (hard) and social (soft) elements of cycling, as well
as how and by whom the socio-material system ought to
change to advance cycling.

Numerous literature reviews on cycling have previously
been undertaken. Earlier reviews have collated knowl-
edge on the utility aspects of cycling, where for exam-
ple commuting practices have been a dominating focus
[20, 30]. Various programs, policies and instruments to
support cycling have been analyzed [3, 32]. Additional
reviews have investigated cyclists’ safety in sharing road
space with motorized vehicles [46] and means of making
cycling more accessible through bicycle infrastructure,
such as bikeway networks [11], or bicycle parking [31].
Previous reviews have furthermore shown an increased
interested in ‘smart’ cycling innovations, such as bike-
share systems (BSS) [24], e-bikes [1] and data-driven
approaches to inform transport planning and design [29].

While there are known measures positively correlat-
ing with increased cycling, few reviews explore how
increased cycling could be initiated and managed beyond
individual projects or technologies [32, 48, 74]. While
existing reviews indirectly touch upon different dimen-
sions of cycling governance, none focus solely on cycling
governance in urban contexts. This is despite wide aca-
demic consensus that it is particularly in urban environ-
ments, where cycling can play out its advantages over
motorized individual transport [49]. Ryghaug et al. [52]
recently argued for the benefits of accentuating Social
Science and Humanities perspectives in transport
and mobility research to support policy and planning.
We see our study responding to their call for realiz-
ing quicker and more just transitions towards environ-
mentally benign, low-carbon transport and mobility. In
reviewing scholarly research outputs, we acknowledge
the importance of knowledge production in represent-
ing and envisioning (future) mobility systems. Our focus
on urban cycling contributes to discourses challeng-
ing “dominant mobility regimes and car dependency”
[52], p.761). Heuristically, our focus on the governance
of cycling, foregrounds the necessity of better under-
standing and adapting governance constellations and the
processes they engender or inhibit. It is our ambition to
analyze dominant representations of the socio-material
system constituting cycling in urban spaces, and to iden-
tify gaps and blind spots that need further inquiry. With
this article we seek to stimulate critical reflection on how
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sustainability transitions research might expand the sci-
entific visions of cycling in future transport systems, and
contribute to a more transformative cycling governance
in urban spaces.

In the following section we present the methodol-
ogy, introducing the analytical framework and methods
for this review. This is followed by a presentation of our
results where we unpack the ‘what; ‘who’ and ‘how’ of
cycling in transitions research. In the final conclusion
and discussion we reflect on the implications of our find-
ings in relation to sustainability transitions research and
for cycling governance more generally.

2 Methodology

2.1 Analytical framework

Transitions research commonly portrays transport sys-
tems as constellations of tangible and intangible ele-
ments that form complex interactions. Examples include
the connections between people, transport modes, built
infrastructure, topographical and geographical land-
scape features, rules and regulation, values and norms [5,
26]. These co-constituting effects are largely referred to
as, ‘socio-technical; ‘technological innovation’ or ‘socio-
material’ systems. For example, in their review on trans-
port research and climate change mitigation Schwanen
et al.,, ([55] p. 994) suggest that common elements in
transport systems include: “transport technologies, the
price or commodity value of carbon, the ‘hard’ infrastruc-
ture, the ‘soft’ psyche and behaviour of users, and the
institutions governing transport systems”.

Apart from identifying the hard and soft elements
of the system that transition scholars focus on when
researching cycling mobility, transition scholars typically
portray transitions as processes involving several actors,
relating to each other in a myriad of ways, and affect or
are affected by actions or events in different ways [2].
However, transitions literature has been critiqued for
(over)emphasizing the role of incumbent actor groups
[38], which risks reproducing existing actor categories as
well as underlying power relations [2]. Against this back-
ground, it is important to critically interrogate the indi-
vidual and collective actors included in cycling research,
as it shapes how cycling governance is envisioned and
enacted. Attending to actors helps approximate who is
seen and not seen as affecting, or designing change in
the realm of urban cycling (such as, transport engineers,
planners, policymakers, and decision-makers more
broadly), and who is affected by this change as a potential
user of a cycling innovation (the broad public) [50].

Taking this critique of transition studies into account,
and for illuminating how cycling is made an object of
governance, materially and socially, we took inspiration
from the analytical framework developed by [69-71].
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Developed and applied to disentangle how structure and
agency are represented in the context of back casting sce-
narios, the analytical frameworks focus on and helps dis-
tinguish between objects of change (what will change?),
agents of change (who will make change happen?) and
measures of change (how will change be brought about?).
These analytical questions have guided our review, and
helped capture dominant representations of cycling and
cycling governance in transitions research.

2.2 Material & methods

The literature review follows the process steps of screen-
ing, scoping and assessment [7]. The steps aim at being
overt and consistent, collectively adhering to systematic
literature review approaches [7]. Three aspects informed
the search syntax we applied to the databases,cycle,
‘urban’ and ‘transition’ We used both Scopus and Web of
Science databases to search for peer-reviewed scientific
publications in English [9, 31]. We tested synonyms for
the three themes, as well as Boolean operators and trun-
cations to increase the amount of obtainable results. We
started from a baseline search string — (cycl* OR bicycl*
OR bik*) AND (urban OR city OR town) AND (transi-
tion). Related terms and synonyms were subsequently
introduced to the two thematic groups ‘cycle’ and ‘urban’.
While the terms ‘transition’ and ‘transformation’ are often
used interchangeably, they invoke different system con-
ceptualizations, they also tend to have different analytical
foci, and are frequently affiliated with different strands of
research [34]. While this omission limits the scope of our
review, we achieved higher precision in our search, lead-
ing to more comparable search results. The sequenced
search process allowed us to evaluate the impact of indi-
vidual search terms on the number of obtainable results
and furthermore enabled a more transparent and repro-
ducible screening process. Including and testing new
search terms provided the final search string:

(cycl* OR bicycl* OR bik* OR "active commut*" OR
velo* OR e-bi* OR e-cycl* OR "elect* cycl*" OR "elect*
bicycl*" OR "active transport*" OR "active mobilit*" OR
"sustainable mobilit*" OR "sustainable transport*" OR
"sustainable commut*") AND (urban OR city OR cities
OR town OR metropoli* OR municipal* OR borough*
OR neighborhood OR conurbation OR suburb* OR
downtown OR exurb OR midtown) AND (transitio).

The search process began in autumn, 2018 and contin-
ued until summer, 2022. We obtained a total of 3133 pub-
lications that we assessed in two stages (see Fig. 1). We
oriented our analytical approach and its depiction at the
PRISMA 2020 guidelines [43], which provides “a stand-
ard for the reporting of systematic reviews and meta-
analyses in the published journal literature [...]7 [7],
p.311). During a first screening round, the lead author
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read titles and abstracts of the search results. No strict
exclusion criteria regarding sources, document or study
type where applied in this process step so that no poten-
tially relevant articles were excluded for citation screen-
ing or as background material for this study. We included
articles that showed a potential sustainability transitions
framing, referred to cycling or related innovations, and
position the study in an urban context. The first assess-
ment stage resulted in 110 peer-reviewed original articles
that explicitly introduce the field of sustainability transi-
tions in the introductory, or background section, relate
to transitions approaches as heuristic frameworks, and
discuss results in a context of sustainability transitions.
Of these 110 articles, 17 studies fit all inclusion criteria.
We furthermore traced the references of the 17 studies
and set up search alerts in Scopus and Web of Science,
which resulted in 8 additional studies eligible for inclu-
sion. Subsequently, 25 articles met all inclusion criteria
and remained for synthesis and analysis.

The articles selected were coded manually and the-
matically by the lead author using the analytical ques-
tions as a framework [7], i.e. what will change? Who
will make change happen? How will change be brought
about? Since the analyzed articles included descriptions
of diverse factors, measures and actors impacting cycling
in given cases, we present the dominant themes fore-
grounded in each article. These dominant themes were
deduced by close reading of abstracts, research ques-
tions, aims and/or objectives, results and conclusions of
each article. As an illustration, objects of change (what)
comprise various cycling technologies, such as e-bikes or
bikeshare technologies. These cycling objects introduce,
or facilitate, particular cycling practices. Compared to
cycling objects -which relate to a particular cycling activ-
ity- measures (how) appear more broadly formulated, and
not directly tied to specific objects nor cycling practices.
The actors (who) refer to both general groups relevant
to cycling or cycling developments (e.g., NGOs, public
authorities, marginalized groups) and groups explicitly
identified as being significant to individual case studies.
Describing cycling activities and measures to enhance
cycling invariably implies mentioning the cyclist, or who
is involved in development, implementation and manage-
ment of cycling measures, for this reason we have inte-
grated the question of ‘who’ in the presentation of objects
and measures.

3 Unpacking the ‘what; ‘who’ and ‘how’ of cycling
in transitions research

3.1 Overview - theories and empirical contexts

Our analysis shows how application of transitions theo-

ries have differed and developed over time. Prior to

2015 we see a phase of testing transitions approaches
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Fig. 1 Review process flow chart

on cycling and transport in general. Several authors
explicitly test the applicability of transitions theories on
transport and mobility as objectives of their studies [4,
73]. The multi-level perspective (MLP) [25, 51] appears
synonymous with transition frameworks, with many of
the authors referencing the MLP early on in their study,
or using it to explain transitions. The MLP is the most
prominent heuristic applied either explicitly [16], O[66]
or in an adapted form [13, 39, 40]. The MLP is frequently
modified by incorporating other heuristics, concepts,
frameworks, or theories,including notions of justice [44]
or spatial scales [73]. Apart from the MLP, adaptations to
Strategic Niche Management (SNM) [8], the Technologi-
cal Innovation System (TIS), and Social Practice Theory
[12] can be observed in the literature. The studies fur-
thermore commonly draw on theoretical and conceptual
notions that informed the development of transitions
theories, such as Science and Technology Studies (STS),
Innovation Studies and Evolutionary Economics [38].
Vreugdenhil & Williams [68] provide the earliest example
of the reviewed studies using not an explicit theory, but
a broader socio-technical notion. Despite the spread of

different theoretical tenets, all the reviewed studies share
an understanding that cycling is embedded in a system
consisting of material elements and non-material rela-
tions, and that cycling is in a struggle against persis-
tent transport system elements of motorized personal
transport.

So, in what contexts is transitions research on cycling
located? Given this study’s focus on urban cycling, the
boundaries of the functional system of transport largely
coincide with the administrative boundaries of the urban
areas. However, several studies incorporate notions of
vertical governance relations drawing connections to
superordinate regional or national administrative levels
[4, 39, 40, 56]. Culture, topography, climate, administra-
tive systems, urban layout and infrastructure, all affect
the status of cycling and its prospective role in urban
mobility systems. While the studies presented in our
review reflect this diversity, there is a trend towards case
city selections centered on Europe, with a strong focus on
Copenhagen and Amsterdam. This is followed by studies
from China [39, 40, 73, 73], South and South-East Asia [4,
56, 57, 61] and a single study from Istanbul. In most cases
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the best practice examples of Amsterdam and Copenha-
gen are mentioned and often explicitly used as bench-
marks for comparison, or as providing learning potential
for cities with a low cycling mode share (e.g., [16, 28].

In the following subsections, we present key findings
according to the analytical framework. Table 1 presents
the characteristics of the 25 included studies, categorized
by the empirical cycling object that is foregrounded in
the respective studies and the measures for change.

3.2 The‘what’ of cycling

Throughout the reviewed articles, cycling objects are the
points of interventions for cycling-promoting measures,
providing a material anchor to which alternative cycling
activities are enabled in urban transport systems. Moreo-
ver, given the origins of sustainability transitions in Inno-
vation Studies and STS, it comes as no surprise that the
articles reviewed tend to emphasize technological inno-
vations. Two particular cycling objects are dominant,
namely electric bikes (e-bikes) and bike-sharing systems
(BSS).

E-bikes are generally portrayed as an important techno-
logical innovation to enhance cycling levels. The earliest
studies into e-bikes explore their emergence in Chinese
cities. Lin, Wells and Sovacool [39, 40], examining Bei-
jing, Tianjin, Shanghai and Nanjing to understand the
status of the e-bike in Chinese mobility systems, as well
as its future prospects as part of China’s urban mobility
systems. Lin et al., [39, 40] use survey data to investigate
and estimate e-bike adoption and mode choice, where
non-users, potential users and users of e-bikes are con-
sidered the most central groups to influence the uptake
and use of e-bikes. In contrast, Wells and Lin [73] take
a more exploratory approach, uncovering processes that
lead to the rapid growth of e-biking in Chinese cities.
The authors emphasize the ‘spontaneous emergence’ of
e-bikes in the absence of governmental support, leav-
ing local authorities scrambling to post-regulate e-bike
technology to mitigate unsafe and disruptive cycling
practices. There are clear connections between Wells
and Lin [73] and the BSS cases introduced below, where
market actors were crucial in driving the introduction
of a cycling-technology in a comparably short time. The
Chinese case studies conclude that e-bikes are unlikely to
become a permanent addition to the urban mobility mix,
or have any considerable impact on transitions towards
sustainable urban transport due to the continued high
demand and planning for automobility [39, 40, 73]. In a
Canadian context, Edge and colleagues [19] present a role
for e-bikes different to the Chinese cases. In investigat-
ing stakeholders’ perception of e-bikes and their poten-
tial in transitioning Toronto’s urban mobility system, the
authors reveal the potential for e-bikes to replace cars
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and become integrated in a low-carbon system of mobil-
ity together with public transit. This transition is seen as
being reliant on enhanced policy coordination, support,
and regulation of e-bike use [19].

BSS is another technological innovation in the tran-
sitions’ literature reviewed that serves as a point of
interventions. Bikesharing is, however, not a new phe-
nomenon. Since its introduction in the Netherlands in
the 1960s [17, 24], new actors, technologies, and business
models have diversified the provision of shared cycling.
In general, articles focus on BSS from a technological,
innovation or public—private partnership perspective,
which direct attention towards different groups of actors
and measures. As a technology, BSS is commonly dif-
ferentiated according to the infrastructure requirements
of the systems, technologies, and the flexibility they
provide for pick-up and drop-off. For example, station-
based systems require docking stations distributed across
the city, where bikes can be collected and returned. In
the earliest studies on BSS in this review, O Tuama [66]
provides a positive example of bikesharing technologies
using station-based sharing system in Dublin as a case.
By applying the MLP heuristic O Tuama shows how the
introduction of dublinbikes led to knock-on effects that
changed Dublin’s wider socio-technical transport system.
As with earlier station-based sharing applications in the
Netherlands [67], public actors sought to tailor the pro-
ject to the local context that led Dubliners, many with
limited experience of cycling in the city, to embrace the
service. Dublinbikes introduced traditionally non-cycling
groups to experience the city from the saddle, inspiring
reflection on the inadequate cycling infrastructure, which
in turn is argued to have further strengthened cycling
advocacy efforts. O Tuama [66] exemplifies how the
introduction of an innovative cycling technology can lead
to users and advocacies seeking to advance cycling more
generally.

ICT and the ubiquitous use of smartphones, has ena-
bled free-floating, or dockless systems to become more
prevalent. For example, in the low-cycling context of
Santiago, Saud and Thomopoulos [53] argue for novel
data analysis and visualization tools for sharing provid-
ers to expand and optimize their sharing schemes. But
bikesharing technologies are not unproblematic. Tan and
Du [63] exemplify the effects of rapid implementation
of dockless sharing systems in Guangzhu, China, where
private sharing providers, backed by extensive capital,
flooded the urban mobility systems with their dockless
service that were not considered in governmental land-
use regulation.

In recent years, there has been an increased interest
in bikesharing systems as innovations within motorized
transport systems. In the low-cycling share global South



Page 6 of 15

(2023) 15:28

Valentini et al. European Transport Research Review

$91LD0APR PUB SOON
'$101J1S|UIWPE UBGIN ‘SULIY-GSg :SI010e-A1|0d

¢}

(s49sn 22eds o1gnd Jay30 01

paJedw 0D S19sN-5Sg) SaDIAI9S Buircidwl 10}
e1ep apiAoid 1eyl s19sn pajenualayipun -
siayew-Ao1jod pue sisu

-ue|d 1odsuesy a1eaud pue dignd osje 1nq
'(SeunwoD) SaI1JOYINe [eD0] UO SN0 -

s1010e-Adjjod pue 13xJey

ASAINS YybNoIY1 passalppe A1dallp
195N 9POW JAL10 PUE $I3SN (|e1IUIOJ)

ASAINS YbNoIY1 passalppe Apdalp
SI9SN SPOW ISYIO PUR SISSN (|BIIUSIOJ)

007-661'dd (,epeue) ‘03u0i0] JO AU dy Ul
JUSWRbRURW 2IN1DNJISEAUI PUR JUSW
-92104U3 ‘uone[nbal uswdojaasp Ad1jod
21631e435,) S1010E 9dURUISAOD UOIeLIOdSURI |

[e€] Ajenbaul s1oaye

aln1dn.isesul bulpAd moy aziseydwa 0y
$1da2u0d diysuazid uequn adNPoAU| -
WI91SAS [BDIUYD1-01D0S e se Jodsuel) azije
-n1dacu0d pue 31en|eAs 01 [| 7],y lomaudely
SUOIISURI] UOGJed MOT pue sallD),e A|ddy

eUIYD ‘Nnyzbueno ul

9oUeWISA0D ANjIGOW UO peY SWalsAS
Bulleys pasueyua -AHojouydal 01 SaYIq
o1jgnd wioly abueyd Jo s10ay9 ay a10|dx3

$Sg Jo uonelado pue buiu
-ue|d wloyul 03 sueibolpuap Jejndid pue
sueibelp [eiAn|je yum 4y ayi buiuiquiod

193/eW ¥I0-2 93 Ul sassa001d abueyd
ule|dxa 03 uonedydde 4 Jejeds-iyN -
eulyD ul 1oddns Adjjod aAnoe jo

9oUasge Ul pabiawa ay1g-9 AYym azAjeuy -

10U 10 ‘W1sAs 1odsuel) ay3 Ul 3|01 JIdY}
91BPI|OSUOD [[IM S3%1G-3 J9Y13YM 1D1pald -
podsuen Jo sapowl

19410 01 31edwiod $3%IG-2 MOY 95Ajeuy -
$9Y1g-9 Jo uondope Jayl

-INJ 3Y1 DUSN|JUI |[IM 1BY SI01DR) AJIIUSp -

95N 3YIG-9 SPJRMO] SIUSPISI JO (77 'd)
,S211S1S1DRIRYD PUR S9PN1IIR, 35K [RUY
ABojouydal ays Jo

uonoafal 1o axexdn ul 9|0l JIvyl 210jdx] -
suolisuel)

A)|IgeUIRISNS Ul S91G-3 JO 3|01 91 995
SISP|0Y3e1s 9ourUISAOD MOy 240|dx] -

AD

02IXa 4O sued Juaiaylp ul Ajlenbaun diys
-U3Z/31> UeQUN $10944e (UoleAouu] Jodsuely
d|qeureisns) Ad1jod a]2401g Moy auluex3

92UeUIIA0D UBGIN JO SIPOUI 133 SUOIIRA
-ouul podsuery [ed160j0uyda) Moy 3sAjeuy

1X21U0D YINOS [eqoD e Ul
5Sg buibeuew 1oy 001 MaU e 22NPOIU] -

SUolIs
-UswiIp [euoiniiisul pue [e1d0s st Ul SSg e
BudnpoJiur Jo suonedidull sy azAjeuy -

BUIYD U S3%IG-3 JO 351 3Y3 PUIyaq
swisiueyooaWl pue suoseal w_O_QXM_

SWI91SAS Lodsuely 01 4N aya Alddy -
eulyD Ul soyig-2 Jo
JuswdojaAdp aininy ay3 aqudsa( -

BuifueN jo wa1sAs 1odsuein
Uequn ay3 ul 9sn a41G-9 JO 3|01 9y} 9zAjeuy

SY1g-9 dA19219d WISISAS 1odsuely 9y Ul
510128 32UBUISAOD MOY 310|dX3

diysuaznid paienualsyig pue sjusw
-1adx3 uequn :AHD 0DIXa\ Ul AD1]0d 9|AIg [09]

eUIYD ‘Noyzbueno ul

$9|2A01g paseg-auoyduiews pue sappAdig

21|gNd 595592044 UOIISUR] [DIUYD3]
-01205 UIYIM 96U3|[eYD) 9DUBUISAOD) Y| [€9]

uoibay ueyjodoila|y obenues ul
awWiayds buleys a|24o1g e bujzijensia-ay
:sadedspue| 1odsuel) SAISN|DUL SPIEMOL [eq]

(55g) swaisAs aipysayig

BUIYD Ul 92421 D11D3]3 ‘SUOLISURI)
AMjigow 3|geulelsns ul Juswabeuew Abo
-|ouy23] SNSIaA 9dUsbIsWS snosuelUodS [c/]

eUIYD Ul AJI[IqOW 3|qeurISNS 10} SAem

-yied uopepodsuel) pue sajpAdiqg 2110312 Jo
21NNy 8y jawibal 1iodsuel) e Jo yiesp sy o]

eulyd

‘BuifueN ul SUORISURIY [EDIUYDS1-0ID0S PuUe

1noiaeysq uondwinsuod 1odsuely 9|ge
-UIBISNS ‘s9124D1q D11993 jANjIgow ubiuag 6]

epeue’) ‘03U0IO0] U] S9YIg-9 Uo
saAldadsIad Jap|oyayeis [suopisues
Jiodsuel) a|geulelsns uo sieab bumiys 61

soNq-3
(1eyMn) $199[q0 BulpPAD

(oym) s103oe paziseydwy

saAnd3[qO

sy

1eak
uonedjgnd

s Apnis  puesioyiny

SalpPN1s PaMmalAal JO MaIAISAQ L 9|qel



Page 7 of 15

(2023) 15:28

Valentini et al. European Transport Research Review

2INdNAs
-BJjul 9]2421q Jo syusuoddo pue sispoddng

SUOIINIASU

iyse[ayiq 01 sasuodsal 2y aJe 1IeYA -
;(SJ9]1E124 [EDO] PUE SISqWISW AJIUNWIWIOD
9AIIRAISSUOD “B9) syuauoddo pue (sisuue|d
A>usbe 1iodsueil pue |1DUNod [ed0] “H°3)
s1910ddns JO S9DUSLIRAXD Y1 21 1eYM -
£USe[91q 10 SUOIRAIIOW SY) 9Je 1eUYAA -

1X391U0D [euon

-N11ISUI 9Y) PUB UOIIBAOUUI 31 pUNOJe 3N}
-dnu1s Aasnpul ‘suinai Buisesidul uo paseq
(91225) MOIb 01 S|oPOW ssauIsNg siapiroid

(Yse|ay1q) saue| ax1g 03 uopisoddo
‘|9A3]-A1IUNWIWIOD ‘paziuebio 31ebiIsaAul Of

siom

SOIUUNWLIOD PUR|RSZ MIN WO SUOS
-$3] pue saduaLadXT 1yse|ayiq busiunNodug

[cal

suonUaAIalUl [DIN)ONIISDIJU]

(MOH) Bul|pA> Buissaippe sainsealy

Bulieys
a31g 01 uonedijdde ue yum yiomauely
aA1103ds01d Mau Y 'SUONISUE.] [BDIUYD3)

olignd pue Ansnpu ‘siaplroid a1eysadiq  21eysayiq SNOLeA 1oy [elnuaiod 21eH611saAu| -3wely uonisuell aansadsold e doppasg -0[20S pUB UO[1PAOUUI [9POWU SSaUIsNg [£9]
ybnoiyi-ealq Jaye auayds aleys A1 e Ul 2Wayds
-9%1q 943 JO S123y9 bunnbYUod31 pue AN w1sAs uegin ue 0} Bulleys ay1g d1ignd e buippaguis ybnoiyl
-dnusip sy pue wialsAs Lodsuely [esiuydal (so¥1quUIIgNP) dWaYds a1eysayiqg dljgnd e UoIOW Ul 395 sassanoid ayl bul
$J3sN ‘sa1oed0APE BUIPAD -0120s bunsixa ayy dew o3 47\ e Al ddy BupnNpoul Jo s19949 a1 210|dx3 -puelsispun A1 ay1 ybnoiyy saddiy [99]
syuapIsal paziuebio ‘Auouoda
Burieys syl Jo Aiem siaydieasal ‘sOON 'si2
-piroid §Sg [BUOIIUSAUOD TUSWIUIBACD A1D s91bbnns
(dY21u) Awouods bunieys $1dadU0d suoNISURIL [EDIUYDS) uoneziwniba| spiemoy Buiwel) ayoiu uo aApdadsiad sonsn( Al
Buioddns siaydiessal ‘siapiaoid aseysayig -0120s pue 221isn( Ajiqow Jo uoneibaiu) s1dwiaiie s1010e 2Jeysayiq asAjeuy  -IGOW B 1WepIISUY Ul 21eYSa¥Ig SS9Y20(J 5%]
o|doad 191S9UDUBIA| Ul AIIH 9]2Ad1g SS9X420( JO
BunoA AjJejndied ‘siasn-pus se dgnd aya UOI1BAOUUI 3UDIU B JO SUOIed 191S9YDUB Ul pa)iey (SS9 9587 9y suopisuel] ABojouyda| MaN Ul
‘Iapinoid areysayiq ‘sanuoyine olignd (epo7  -ijdwi ognd pue [ediijod syl pupIsISpuUn  [e20]) UOIPAOUUI UB AYM PUR MOY SUIUIEXT uonedilied d1|gnd Jo solueuAQ sy [81]
ERIIVEN
BulpAd ay3 9seyoind oym SIBWNSUOD -
pue ‘aydiu ay1 bunoay
-oi4d pue bunnunu 3|IyMm ‘sawibal bunsixa (1ews pue [einynd
Buibus|ieys ur aAnRoe BuIWod3q SUSZAID - ‘leo1ijod) $35IN0DSIP pue s3|0J 1asn Aq
SIUSWIS|D SWAISAS  paleipawl sad13oeid [BUOIINIISUI-OD0S pue
Buiubije(-a1) pue buideys saleIPIUWLISIUL - AIBISIUIWLPE UO BUISND0) }JOMSWRL) SUON (ejiueW ‘SgdN
suonelidse pue sUOISIA JO  -ISUeJ} [9A0U e YBNoIyl $Iasn a1eysayiq Jo 19 €1BY|0Y 1J3d) SIWYDS 2IeYSAYI] UO saulddijiyd (ejiuep) pue
si01ewb3| ‘sadnoeid mau jo Jadnpoid - 3|01 3Y1 pue suoenbal aAReISIUIWP. SN0} B U1IM BIOY|BY PUB BJIUBA UIINO  BIPU| (B1eY|0Y) Ul Swueibold a1eysayiq woly
:2JB 195N (9107 “[B 32 J10YDG) UO paseg Buibueyd ur sOIWRUAP Y3 21e61ISaAU| Kejd suonisuesy bulpA> moy auiuex3y so|dulex3 :$9sIN0JSIP pue s1asn ‘Ad1j0d (/5]
awliba) podsuen
[BDIUYD33-0100S BUIISIXD 3Y3 YIM 108Ia1Ul
e|lue|y ul Jo1elado a1eysayiq paysi| SUO[IPAOUUI SB $3511dI31U [BID0S MOH -
S3I1DBDOAPE pUE 3 punole -QP1S3 1514 Y} SW0D3q 0} MaIb auwayds YoJeasal suopisuesy Ajiqeurel 101295 A11jIqOW-0121W 3y} Ul Uon
AHUNWWOD J331UNJOA ‘SIN2UaIdalua [BIDOS  31eysayIq AUSISAIUN [BD0] B MOY 2qUDSa  -Sns 01 diysinauaidaiiua [e1d0s 9oNposiu| - -eullojsueil Jo 1sAje1ed se asiidiaua |e1dos [19]
1eak
uonedjignd
(oym) si01oe paziseydwg saAalqo swiy apn Apms pue sioyiny

(panunuod) L ajqey



Page 8 of 15

(2023) 15:28

Valentini et al. European Transport Research Review

slomawe-S|| ayi Jo
Keme-23e1 943 SI SIY3 SB) SI3eUI-AD1|0d

SadIADP
9AI1B|ND[ED JO SIBSN Ulew se siauue|d uequn

uod

-SUBJ} 9|CRUIRISNS UO YJOMIUIRI-G|| 1533 -
SW91SAS Lodsueil ay1 Ul 9]0 sBUIPAD
dojonap 03 sdais Alessadau aqudsaq -
(s9oueApe pue onb-snieis)

e|luely pue yoybueg ul BulpAd aquasa -

|opow sul|
-19g JO uondope syl pupISISPUN 0] SI0108
Ao1jod pue Buiuued yim smajaIalul pue
sa121j0d 5,49153YDdUBA JO SISA[eUY -

asealdul bulaAd suliag Ul Ad1jod jo

9|01 3Y3 PURISISPUN 01 SISA[eUR JOIDB-NIA -

usbeyuado) ul

Bul|pA> 9duBApE 01 SOOOZ Y1 DUIS S2UN
-SeaW [0JIUOD-pUB-pUBWILIOD pue Adjjod
1JOS ‘Paseg-1a3Jeul JO 301 3Y3 21eBIISIAU|

SO06 1 Y1 9duls uabeyuadod ul

Bul|2A> uodn 15e pue pueisispun 0} Pasn
2J9M (SISA[RUB 1J2UG-1SOD JO ‘SD11S11P1S
1UapIDE se yans ‘adndeid d1wa1sids Jo
UIIOJ B) SIDIASP DAIB|ND[ED MOY 3SA|euy
suopisues]

Ajjigow uo suonedijdwi ayy a1o|dx3 -
aoeds bunendoidde Joy saonoeid Ajuapi -

Bul|pA> 01 yoeoudde-g|| Alddy

Aorjod BuipAd uo diysuone|al
Buluies| pasodoud e a10|dx3

AbBa1ens syl Jo

AljIgIoNpoidas ay) pue ‘(SUoelIWI|) YJoM
LUPIP 3l JI9YM ‘(S59D2NS) PYIOM SeY 1
s10adse yd1ym Ul buissasse Aq Abaielss
912401 susbeyuado) Woly SIyYBISUl 9ALSQ

P3UIIA0D pue J|qISIA dpeL

‘umous| si bul|pAd> moy 15aye sadndeid
Budnpold-abpajmouy [aAouU moy a10|dx3
suopisuesy

AJ|IqOU 9|qeUIRISNS 1D3)J8 A3Y1 MOY pue
sied pue s32A21q Aq uonendoidde pue

e[luey pue
30xbueg JO SaIpNIs aseD) saloebaw
NV3ISY ul bulja4> Jo 9|01 Y] 10U 10 10H ]

9oUess[eul
Bul|Ad suliag buisiigop :suonisuel)
uequn 3|geuleisns pue buluies| Ad1104 [85]

9AI123ds1ad SWaISAS aAIsUBYIdWOD)

1511940 Jo A1

‘usbeyuado) :suonisuel) podsuel uegin 871
ERV-IIEVYe]S)
|EIUSWIUOIIAUS Uea.n adeys saoioeid
9AI1B|ND|BD MOY 92421 3Y1 BulIUSAUIRY [og]

suolIsuell Ajjigow Ul 9deds usdo uegin 01

O suonedo||e adeds 1oy suonenbal Ajnusp) - uonedo||e |eneds aiedwod pue Ajusp) yoeoidde A1o1eds e 19313s [eH3| 3y v
uanoy
-puI3 ur 19315 9|2AdIq e JO 35D B ybnoiyy
sao130e.d Budaj0id pue soueuIsA0b
SA1IRIOGE||0 JO s9buUs|jeyd aquIsap -
soonoeid
BulPA> 109104d 03 SPUBISYISN BY1 pue uoneAouul Ao1j0d e Se 199415 9] SUOIIRAOUUI PaJIUSD Jasn Buiidaiold sjiym
wnibjag ‘Auewiuan) ul padojaasp pue  -Adiq ay1 ybnoayy payldwaxa JIANS s1oa4e $9559201d 95URUISAOD SAIIRIOgR||0D BUl
0 pa1eulblIO $19.15 9|2AdIg MOY 9qUDSa( - 9OUBUIRA0D 2AIRIOCR(|0D MOy aJojdXxT  -Ajddy 199115 9]2A21q ay3 Jo 9Bujjeyd ay | [8]
(uonpaouuy) bujuupyd pup A31j04
WR1SAs Lodsuell uequn syl pa1daye
uoneuswa(dul aue| 31 moy aJojdx3 - SIENIETE 3I0MI3U SUB| 341G Uegin ue jo
uoneuswa|duwl Jaye padojansp [BDIUYD3] PUE [BIDOS JO SOIUIBUAP 31N} uoneusWS|dW] PRISIIUOD Y} U0 AN
o payJomiau ayiq ay1 moy a1ebnsanul - -ded 01 aAndadsIad Swa1sAs-|S e dojpAsg  -dadsiad [BDIUYDI10ID0S B :U9AS) Ul SUYA [89]
1eak
uonedjignd
(oym) s101oe paziseydwiz saAalqo swiy apn Apms pue sioyiny

(panunuod) L ajqey



Page 9 of 15

(2023) 15:28

Valentini et al. European Transport Research Review

siakojdwa pue sisuueld
'S|eIdLY0 ‘S1S112A2 921A0U pUR PadusLadxg

SISIIPAD pUB $31DPIOAPE ‘SIRW-ADI|0d

SIUNODOR pURY-1SIY SISINWWOD UO paseq
91101eyD U sad13deid BuRNWWOD 3319 113
uopuoT Ul buipAd jo

SN1LIS 1UDLIND 3Y1 YIM WepIaIswy Ul
suolsuel) bulpAd esuosiy aredwod

pazijigoul pue
pai1ediunwiuiod ale ducm“mﬂjm C_m.m

pauleuew pue paydope s
BunnWWod a31g MOy pueISIOPUN J9119q O]

9yd1u BuUIPAd suopuo Jo
Buljessdn 01 s1auueq pue skemyred Ajnuap)

suonisuesl Aljige
-UleISNS uegin Jo 1xa1U0d ay) ainbyaid 0}
syuabe abueyd,Ag pauoisiAUL salleulbeul

'

BUI|0JED) YLION

'91301/BYD) U] SI9INWILIOD YIG UleWI pue
3023 S[enpIAIpUl Moy :A1D pajeul
-Wop-3|Iqowolne ue uj bupnwwod 3|24Ad1g
suolisuely bulpAd 03 skemyied enusiod
suopuoT bujsAeue yoeoidde anneled
-WOD Y/ 1S|99YM OM) UO SI2UOpUOT Buillen

puejiey] ul
suolisuel Aijigeureisns uegin BUiUOISIAUG

siaubredwed buipAd ‘9b1awa saueulbewl uegin Moy aqudsag uequn,Jo adUeA3[aI 91 Buensuouwsdg A1 aya butuibew-a1 ‘A1 ayy bulpAd [9g]
|nqueas| ul
SIo1elISIuUlWpe  suomisuel) bulpAd 1oy skemyied 1s966NS - pazieuibiew s bulpAd alaym sane [NQUEIS| JO 3B BY ] SIIDe
oljgnd pue siaauibua ‘sisuueld podsuesy Jo BulpA> punole wishks  -Bapy Buidoasp ul BulpAd spiemoy suolt  -Baw buidojeasp ul BulpAd Budnpo.iul Jo)
ueqin),suadxe,pue s1s1PAD (jenuaiod) uodsuell-| S s nques| 01 gN ayr Alddy - -ISueil 911|108} 01 YIOMSUIRI) B 9DNPOAU| 3IOMUIRI UOIISURI]Y [EDIUYDSI-OID0S 1]
1eak
uonedignd

(oym) s101oe paziseydwy

saA23(qo

swiy

a3 Apnis

pue sioyiny

(penunuod) L ajqeL



Valentini et al. European Transport Research Review (2023) 15:28

contexts of Asia and the Americas [53, 60, 61, 63], BSS
are commonly framed as niches within transport systems
dominated by motorized individual transport. This con-
trasts with the situation in cities with high cycling levels,
such as Amsterdam, where sharing systems compete with
individual ‘traditional’ cycling. Where different sharing
systems are available, BSS compete with each other in
its own niche of transport. Another take on innovation
is provided by van Waes and colleagues [67]. In their
study on sharing providers, the authors position bike
sharing business models, rather than the bike sharing
technology, as the innovative element. Departing from
Dutch city contexts, the authors assess various sharing
business models and suggest that their potential to scale
up hinges on the models as such, but also the industry
structure of sharing providers, the alignment or friction
with formal and informal institutions, and the potential
for increasing returns on investment [67]. Another type
of studies approaching bikesharing models as innova-
tion address the effect of non-profit organization enter-
ing the mobility market from outside. Sunio et al. [61]
show how social entrepreneurs, in Manila, succeeded
in addressing local mobility needs by creating their own
niche through developing a sharing scheme at a Univer-
sity. The study argues for the alignment of narratives and
collaboration with advocacy organization to benefit from
established sustainability-oriented advocacy efforts. The
case adds weight to the roles of grassroots initiatives and
social enterprises for furthering cycling services in the
maturing cycling context of the global South. Bikesharing
business models have also been addressed from discur-
sive perspectives. In their analysis of mobility niches in
Amsterdam, Petzer, Wieczorek and Verbong [45] empha-
size the discursive struggles between bikesharing advo-
cates and their opponents. Opponents want to protect
the existing cycling culture, while sharing advocates try
to break out of the cycling mobility niche. The authors
find that cycling proponents struggle against motorized
modes of transport traditionally supported by planning
systems. It is particularly difficult to negotiate which
kind of bikesharing should be prioritized, and to demon-
strate how different sharing models cater to different user
groups.

An additional type of study concentrates on the rela-
tionships between public and private actors in BSS. In
the Netherlands station-based cycling for commut-
ers is favored, having become institutionally embedded
through long-standing collaborations between transport
providers and local public actors. Sosa Lépez in Mexico
City [60], Sharmeen et al. in Kolkata and Manila [57] and
Dudley et al. in Manchester [18] emphasize the role of
BSS users and public authorities in mobility transitions.
Though in different contexts, the three cases underline
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the importance of attuning BSS to local circumstances
and involving the public at an early stage in order to adapt
the BSS according to local contexts and needs to avoid
marginalizing actors. For example, in a case study of
Mexico City’s bicycle policy, Sosa Lopéz [60] shows how
the Ecobici bicycle sharing system exacerbated mobility
injustices. The close collaboration between city authori-
ties and profit-oriented bikesharing providers meant that
the sharing system failed to address local mobility needs.
City authorities prioritized quick roll-out of the sharing
scheme, rather than adhering to a collaborative process
in the project’s planning and implementation, which
meant that Ecobici was located in affluent parts of the
city, excluding those most dependent on bicycle mobility.

In summary, we found that E-bikes and BSS are the
most common cycling-technologies presented as cycling
objects. Both technologies that diversify cycling prac-
tices and provide potentially new demographics access
to cycling. E-bikes extend cycling ranges and promise
less effort in cycling to also increase cycling for trans-
port and logistics. BSS are mostly positioned as part of
short, multi-modal trips for commuters and visitors. For
e-bikes and bike sharing, the reviewed studies commonly
describe a struggle of embedding the technologies in
urban transport systems. In addition to ‘normal’ cycling’s
challenges in auto-dominated urban systems, particu-
larly regulatory barriers constrain their entry and spread.
E-bikes do not fit into existing transport regulation and
their potential to replace carbon-intensive travel modes
is uncertain. The successful implementation of sharing
systems relies on early and close collaboration of sharing-
providers with public authorities to avoid land-use con-
flicts over limited urban space. Even when successfully
launched, operation and maintenance pose further chal-
lenges, such as profitability, rebalancing bicycle fleets,
vandalism and wild parking. Particularly sharing systems
feed into smart city scenarios, where they generate valu-
able data and make use of smart technology for comfort-
able and convenient use.

3.3 Measures addressing cycling—The ‘how’ of enhanced
cycling mobility

In this section, we elaborate on the measures represented
as enabling or hampering cycling levels in urban con-
texts. In our review, we identify three types of measures
recurring in the literature, namely: physical infrastruc-
tural interventions; public policy and planning (innova-
tion); and, what we refer to as a comprehensive systems
perspective. The latter theme refers to articles broadly
interested in mapping out and understanding cycling’s
status and/or potential in urban systems.

We identified two articles highlighting the effects of
introducing physical infrastructural interventions to
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support cycling in the low-cycling contexts of New Zea-
land [22] and Australia [68]. The provision of cycling
infrastructure separating cycling from motorized trans-
port is commonly seen as a crucial cycling-supporting
element. Jointly, the two articles exemplify that even
minor interventions, such as painted bike lanes, can lead
to adverse community responses that need to be antici-
pated and accounted for. Both articles point towards the
importance of strong political leadership and adjusting
established planning and governance processes to imple-
ment cycling measures challenging the status-quo of
embedded and accepted car-oriented systems. Vreugden-
hil and Williams [68] provide the first conceptualization
of cycling as a sociotechnical system in our analysis. The
authors develop the argument that the material introduc-
tion of bike lanes can lead to far-reaching local opposi-
tion. In a similar vein, but utilizing an actor-oriented
approach, Field and colleagues [22] investigate the
motivations for “bikelash” (backlash against bike lanes)
and identify that coalition-building around community
concerns beyond the minimum planning requirements
of information and participation are essential to recon-
structing bike lane opponents’ perceptions of cycling-
supporting interventions.

Another set of measures include public policy and
planning innovation. Petzer, Wieczorek and Verbong [44]
introduce an innovative heuristic, ’legal streets frame-
work; to reconceive urban open space through formal
allocation processes, scripted through urban transport
policies and informal appropriation practices. By apply-
ing the legal streets framework on Amsterdam, the
authors show how restricting spaces for parking and
driving cars freed up spaced for cycling and walking. In
aspiring cycling context (e.g., Brussels, Birmingham),
the authors suggest that the “legal streets framework”
can assist local authorities to pursue and actively reduce
automobile space even when regional, national and
supranational governance marginalize pro-cycling poli-
cies. With the ambition to rethink public mobility pol-
icy and behavior, Jensen, Cashmore and Elle [36] direct
attention to the role of knowledge-producing practices
in how cycling is conceptualized. Using Copenhagen as a
case, the authors demonstrate how the use of cycle acci-
dent statistics, regular assessment of the city’s cycling
status and cycling-support measures and quantifying
the monetary benefits of cycling, created argumentative
support and accountability in public cycling policy. Com-
bined, these interventions contributed to the city’s cur-
rent status as a leading cycling city. Petzer and colleagues
[44] provide an innovative way of using existing policy
frameworks, while Jensen et al. [36] present new policy
measures. In contrast, Gossling [28] comprehensively
evaluates Copenhagen’s existing transport policies to
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derive which policy mix has led to the city’s high cycling
rates. Success in cycling promotion since the early 2000s,
is argued to be grounded in a mix of market-based, soft-
policy and command-and-control measures that led to
Copenhagen’s unique cycling status. Other studies note
that the importance of consultation and consensus-ori-
ented collaborative processes can be overemphasized,
and that collaborative processes alone cannot replace
enforceable regulation on motorized traffic [8].

In contrast to measures targeting physical infrastruc-
ture, public policy and planning innovation, the articles
categorized as comprehensive systems perspective are
typically exploratory in scope. Instead of departing from
predefined actor groups, scales, and policy boundaries
these articles investigate how existing transport systems’
elements and configurations, pose barriers, or present
opportunities for cycling practices to develop. An excep-
tion are Caldwell and Boyer [12], who are specific about
the cyclist group and cycling practice they investigate
in that they seek to understand how cycling commuters
adopt and maintain cycling to work. In comparison, an
example for a more open, exploratory approach is pro-
vided by Bakker and colleagues [4], who present a study
of Bangkok’s and Manila’s current cycling status in the
transport system, where they identify and assess the
potential of different system components (e.g., actors,
networks, institutions) as a means to increase cycling
levels. The authors identify a diversity of actors rel-
evant to cycling governance, including utility and rec-
reational cyclists, local and national policy makers,
advocacy organizations, media outlets, local bike shops,
cycling industry, police, etc. In an analysis of cycling’s
role in Istanbul’s transport system, Canitez [13] suggest
that cycling issues need to be vertically supported from
national down to city levels, and horizontally integrated
into policy areas beyond transport, such as environmen-
tal and land-use policy. Canitez [13] argues that urban
and transport planners, engineers and public admin-
istrators need to move beyond the technological focus
on built infrastructure for cycling, and engage with the
social aspects of cycling. In particular the narrow under-
standing of cycling as a recreational activity for men,
which is subordinated to automobility [13]. In a simi-
lar vein, de Boer and Caprotti [16] argue that the social
representation of cyclists and cycling in London must
become wider. Inspired by Amsterdam’s historic success
in advancing cycling, de Boer and Caprotti [16] investi-
gate the potential of a similar transition taking place in
London. Apart from identifying regime actors, such as
public authorities, policy-makers, transport engineers
and advocacies as the main drivers of radical transforma-
tions, the authors note how cycling in London was domi-
nated by a homogenous group of dedicated young, male
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cyclists. As well as suggesting “carrot and stick” policies
to restrict car accessibility and parking (e.g., through con-
gestion charges), and designated cycling infrastructure to
make cycling more attractive and competitive with other
transport modes, De Boer and Caprotti ([16], p.624)
argue that cycling needs a broader representation to
become more inclusive and widely recognized as a “prac-
tical transport mode”.

In addition to expanding social representations of pos-
sible cyclists, Sengers [56] draws attention to the agency
of particular groups of actors in cycling transitions.
Using Thailand as a case, Sengers [56] explores the role
of cycling advocates and the visions for cycling they con-
vey through their work. The author describes cycling
campaigners as “change agents’, crucial for imagining and
proliferating alternative cycling futures for the country.
Lastly, Sheldrick, Evans and Schliwa [58] describe how
cycling transitions are highly contextual and cannot eas-
ily be copied. Manchester, to secure funding for urban
transport projects, entered a cooperation with Berlin to
learn from their recent success in advancing cycling. The
authors suggest that Manchester simplified and reframed
complex socio-technical processes that led to increased
cycling in Berlin. Instead, Manchester presented Berlin’s
pro-cycling success as strategic and policy driven. In con-
trast, the authors argue, the main impetus for increased
cycling levels in Berlin derived from inhabitants’ recog-
nition that the urban setting, predominantly broad roads
and dense service provision in neighbourhoods provides
physical preconditions conducive to cycling.

Our review shows that the ‘how’ of cycling is con-
cerned with the modalities of increasing cycling prac-
tices. Not necessarily new ideas, but seen in new ways as
part of intervening in the social and material fabric of the
city, cycling measures uncover new problems and oppor-
tunities for increased cycling. Old topics such as context
sensitivity are revamped, with ‘novelty’ or ‘innovation’
depending on where certain interventions take place.
Practical examples of completely new ways of construct-
ing cycling and related issues reimagine the construction
of cycling policies, programs and instruments. Under the
theme ‘comprehensive systems perspective, the benefits
of transitions frameworks come to the fore in that they
provide analytical heuristics to explore cycling conditions
systemically.

4 Concluding discussion

In this review, we have aimed to unpack dominant repre-
sentations of urban cycling in transition studies regard-
ing cycling activities, the main actors, and the measures
focused on in the literature. In the following, we summa-
rize key findings, gaps and blind spots, and discuss the
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results in relation to the wider transitions literature to
identify avenues for future cycling research.

4.1 Actors’roles in transitions towards increased cycling

In performing the practice of cycling, cyclists are prob-
ably the most important actors in cycling governance [8].
Although this review reflects a growing engagement with
urban cycling in transitions research, and a great diver-
sity regarding useful frameworks, as well as geographical,
temporal and empirical foci, the actor groups highlighted
in most studies are remarkably consistent. For example,
independent of geographic context, actors involved in
cycling transitions appear to be e.g. local public authori-
ties, policy-makers and planners together with technol-
ogy providers. The distinction between actor categories is
often blurred, with different actors collaborating in differ-
ent ways to implement and manage, for instance, e-bikes
or BSS. As the two Oceania bike lane cases reveal [22,
68], best practice in one context does not imply direct
transferability into other contexts. Local communities
play an important role in accepting cycling infrastructure
and adopting cycling practices. It is plausible to assume
that important actors may be overlooked if the identifi-
cations of actors and their roles in cycling transitions
are based on predefined categories, or if their roles and
relations are unspecified. Another blind spot is the inter-
actions of actors, which may hold an important role in
shaping cycling. Generally, it remains rather unclear what
roles (potential) cycling practitioners and diverse cycling
practices might play in transforming urban mobility sys-
tems. Against this background, sustainability transitions
research on cycling would benefit from more clarity on
what it is that should be governed (vélomobility and/or
people who cycle), who is and who could or should gov-
ern (public authorities, advocacy organizations, public
institutions/or practitioners, citizens), through which
measures and towards what end.

4.2 Reflections on applications of transitions frameworks
to urban cycling

The reviewed articles might not push the theoretical van-
guard, but they do provide important contributions in
testing and applying transitions frameworks to cycling. In
addition, through reliance on qualitative methods tran-
sitions research softens the divide between traditionally
positivistic transport studies and mobilities research.
Transitions literature confronts us with the obduracy of
urban systems. With few exceptions, the built environ-
ment manifests in car-centered transport systems that are
difficult to change. The studies we analyzed in this review,
challenge car-oriented planning, requiring planners and
policy makers to broaden the vision for alternative trans-
port and mobility futures. The academic community is
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well equipped to make important theoretical, empirical
and policy-relevant contributions for advancing cycling,
such as new ways of seeing and knowing urban space and
cycling’s role in it (e.g., [36, 44]).

Our results demonstrate that cycling research in tran-
sition studies has an empirical focus on two dominant
objects: e-bikes and bikesharing systems. While inno-
vative cycling technologies are in focus, less attention
is paid to more traditional mundane cycling activities,
which still have an important transformative role to play,
particularly in low-cycling contexts [49, 72]. The large
share of research on technological and economic aspects
of cycling reflects a reproduction of ecomodernist ideas,
with technological substitution essential for transitions.
The representations of actors and measures are largely
structured in line with e-bikes and BSS, by which public
actors and private businesses can boost cycling levels.
This framing furthermore suggests that people cycling,
or the unspecified broader public, can become ‘users’ or
‘consumers’ and cycling a ‘product’ Few studies exemplify
non-standard cycling-supporting measures (e.g., social
entrepreneurship) [57, 61], or that new cycling technol-
ogy and cycling practices can be implemented in absence
of policy support [39, 40, 63, 73].

The expanding engagement with urban cycling in
transition studies appears to follow the general trajec-
tory of transitions theories and frameworks, typically
including retrospective analyses and status-quo assess-
ments of urban systems in the early stages of application
[38]. This is often in combination with investigations of
technological or policy innovations (at times combined
with conceptual foci on justice and equity) [45]. Simi-
lar to this general trajectory, the majority of research we
reviewed takes an analytical or evaluative position where
the research focus suggests to test or advance transi-
tions theories through extrinsic case studies rather than
aiming for fundamental changes of urban mobility, and
enhanced cycling levels. Transitions research provides
useful lenses to assess the status quo and to guide cycling
interventions in urban systems. Yet, cycling issues, let
alone their governance, currently form a niche within
sustainability transitions research.

In conclusion, our analysis suggests that to date, urban
cycling transitions scholarships lacks normative and
change-oriented ambitions. Indeed, as with other fields
of sustainability-related studies, it might not be research-
ers’ task to only provide policy-relevant research, but also
to challenge and provide alternative visions for current
governance systems of transport and mobility. We con-
sequently recommend scholars to provide an impetus to
reframe taken-for-granted assumptions and knowledge
about cycling, and explore methods that can help bring
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sometimes incidental or experimental notions of seeing
and knowing cycling to the fore.

4.3 Suggestions for future research

Our results underline a dominant techno-economic
focus in transport and mobility research argued to limit
transitions towards just and low-carbon mobility systems
[52], p.757). We recommend further research to over-
come epistemological and ideological lock-ins in both
research and practice. Future studies might help elicit-
ing processes of vision-creation and provide practice-
relevant tools (e.g. [47]). Imaginaries have previously
proven constructive in this regard and might provide
inspirations (e.g. [35, 64], see also [56]. To re-imagine
alternative mobility and transport futures with cycling
as a key means of movement, future research might fur-
ther seek inspiration from de-and postgrowth scholar-
ship for alternative representations of cycling in relation
to well-being and bodily experience (e.g.[15], [62],). This
because cycling (together with walking) can provide a
low-tech and low-emission archetype of movement that
goes against the “techno-economic paradigm” and “neo-
classical perspectives of cost minimization dominant in
transport research” [52], 757). To strengthen policy rel-
evant knowledge for cycling, we need to consider how
cycling is measured and valuated. More research on and
for alternative sustainable mobility indicators is needed.
Particularly to assess the co-benefits of cycling in rela-
tion to motorized individual transport among others
based on space use, emissions, mental health (e.g. [6,
59]. Social practice theory has been applied to transport
and mobility issues (see [37]) and in dialogue with tran-
sitions studies [54, 72]. Practice theory has proven use-
ful in providing policy-applicable recommendations to
advance sustainable mobility that warrant future research
to further explore it in conjunction with cycling. Finally,
given the omission of “transformations” in our study and
particularly the urban transitions and transformations
research communities having moved closer together
in recent years [34, 65], future literature reviews could
broaden the scope by including “transformations’, poten-
tially in combination with the thematic foci mentioned
above.
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