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Abstract 

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 
in the modal share for most cities.

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 
notions of governance objects, actors and measures.

Keywords Urban cycling, Cycling practices, Cycling technologies, Sustainability transitions, Transport governance

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.

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 

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], 
p.311). During a first screening round, the lead author 

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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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], Ó[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 

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, Ó Tuama [66] 
provides a positive example of bikesharing technologies 
using station-based sharing system in Dublin as a case. 
By applying the MLP heuristic Ó 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. Ó 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 
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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 López 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 

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, Gössling [28] comprehensively 
evaluates Copenhagen’s existing transport policies to 

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 

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 

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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