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University of Technology, mobility modes are dependent on urban open space for circulation and the storage
Eindhoven, The Netherlands of vehicles. Despite increasing attention to space and spatiality in transitions
research, the finite, physical aspects of urban space, and the means by which it is
allocated, have not been adequately acknowledged as an influence on mobility
transitions. A conceptual framework is introduced to support comparison between
cities in terms of the processes by which open space is (re-)distributed between car
and bicycle circulatory and regulatory space. This framework distinguishes between
regulatory allocation mechanisms and the appropriation practices of actors.
Application to cases in Amsterdam, Brussels and Birmingham reveal unique
relationships created by the zero-sum nature of urban open space between the
dominant automobility mode and subordinate cycling mode. These relationships
open up a new approach to forms of lock-in that work in favour of particular
mobility modes within the relatively obdurate urban built environment. Empirically,
allocation mechanisms that routinise the production of car space at national level
within the EU are shown to be far more prevalent than those for bicycle space,
highlighting the constraints faced by radical city-level policies aimed at space
reallocation.
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Science highlights

e We introduce the legal street method for comparing space allocation processes in
different cities from a transitions perspective

e Amsterdam, an example of a city that has achieved success in the transition
towards a more sustainable urban mobility system, is shown to incorporate a
scarcity-based approach to space allocation

e Scarcity-based approaches are attempted in radical new policies in Brussels and
Birmingham, but diluted by residual space entitlements, especially at national level

e Across the EU, mechanisms that allocate open urban space to cars remain far
more prevalent than those for bicycles
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Policy and practice recommendations

e Legacy allocations of space that favour and support automobility should be
problematised through the lens of space scarcity

e The limits of city-based policy should be considered in the context of national
mechanisms that protect space entitlements and routinised space allocation for the
dominant automobility mode

e A zero-sum, scarcity-based approach to urban open space should seek to remove
the a priori, routinised allocation of space through regulatory devices such as park-
ing minimums, in favour of a level playing field for space claims

Introduction

A number of cities worldwide have resolved to initiate a transition towards sustainabil-
ity (UN Habitat 2013; Loorbach 2016). Such a transition implies radical changes in the
way cities organise vital systems, such as urban mobility (Frantzeskaki et al. 2017). In
this sector, a transition away from a present dominated by fossil-fuelled private auto-
mobility has proceeded unevenly and slowly, despite political commitments, scientific
imperatives and many bottom-up initiatives (Banister 2005; Hebbert 2005; Castan Broto
2015; Cidell and Prytherch 2015; Hoffmann et al. 2017).

In this paper we argue that this process is difficult partly because an urban mobility
transition implies an urban space transition, since automobility, in common with most
mobility modes, is highly dependent on access to the open space required both to move
and to store vehicles (Prytherch 2015). For this reason, we focus on spatial aspects of
sustainable urban mobility, which have received relatively little attention in comparison
with themes such as low-carbon propulsion systems, automated driving and shared mo-
bility (Banister 2008).

Urban open space is subject to contestation between various mobility modes and
other land uses, all of which make overlapping claims on it that must be reconciled
within the finite envelope of open urban space (Cidell and Prytherch 2015). This
process has yielded what Prytherch (2018, p. 19) terms a “legal geography” of the street,
referring not only to legislation but to the full set of regulations, policies, practices and
laws, across all levels of government from international law to neighbourhood zoning,
that physically apportion and distribute physical space in a way that codifies urban
open space into familiar categories like ‘roadway’ and ‘sidewalk’. Here, we adopt and
compress this term as the legal street to refer to the physical product of these regula-
tions and practices, namely, the allocation of uses within urban space. By ‘allocation’,
we refer essentially to the relative distribution of designated spaces within the envelope
of urban open space, rather than the means by which that (regulatory) distribution is
communicated or expressed (that is, through signage, visual markings, physical infra-
structure, paving and surfacing, etc.).

The close relationship between space and mobility systems sets it apart from other
socio-technical systems that have been analysed by transitions scholars, requiring a dif-
ferent approach from that developed in transitions research to date (Monstadt 2009, p.
1931). Transitions research offers sophisticated means of analysing these mode-specific
factors and their linkages to contexts beyond the scale of the city, that complement the
more descriptive and place-bound approach prevalent in urban disciplines (Norton
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2011; Cidell and Prytherch 2015; Wells and Xenias 2015; Prytherch 2018). However, re-
searchers have identified limitations within transitions research’s current capacity to
move beyond a focus on single systems towards multi-system interactions in areas such
as land use, as well as its capacity to address “spatial-institutional challenges” concerned
with the systemic configuration of urban areas (Wolfram et al. 2016). These factors are
particularly significant for analysis of the inherent physical aspects of urban open space,
which is typically governed in a highly fragmented way, with historical divisions be-
tween road building and maintenance, and traffic management; between public and pri-
vate mobility; and between each mobility mode (Crozet et al. 2019). Transitions
research would thus benefit from more detailed conceptualisations of the role that
space allocation and contestation play in mobility transitions.

We therefore draw on literature that takes urban open space as a primary unit of ana-
lysis, from urban disciplines such as spatial planning, law, history and economics. We
find that key works in this tradition share foundational assumptions about the nature
of this space, namely that it is exhaustible, finite, and subject to overlapping space
claims (Shoup 2011; Longhurst 2015; Nikolaeva 2017; Shill 2019). Empirically, case
studies in this literature confirm that these factors, which we summarise as the ‘scarcity’
of space, are highly influential in shaping the political struggles that attend cities’ efforts
to transform their mobility systems away from car domination, and towards a greater
role for public and active transport (that is, cycling, walking and wheelchair use) (Hen-
derson 2015; Longhurst 2015; von Schonfeld and Bertolini 2017). These literatures also
share a broad agreement that claims on physical urban space are mediated by multiple
forms of regulatory lock-in that are particular to each mobility mode and urban use,
such as parking minimums, pedestrian design guidelines and traffic impact assessments
(Barter 2015; Rohracher and Spith 2017a). Because open space plays a central role in
cities, these urban disciplines have produced an extensive literature supporting the
claim that the systemic reallocation of urban space towards automobility has been an
essential, and often overlooked, factor in its dominance. These analyses range in phys-
ical scale from the urban (Emanuel 2016; Spinney 2016) to the national (Norton 2011),
European (Schipper 2008; Oldenziel and de la Bruheze 2011) and systemic or global
level (Urry 2004).

Based on these insights we propose a framework that introduces a space ‘scarcity per-
spective’ to transitions research on urban mobility, and focusses on regulatory mecha-
nisms that allocate space for the parking of automobiles and bicycles. We compare
these mechanisms with cycling practices in our primary case study of Amsterdam, one
of the world’s only large cities with a very high cycling modal share (EC DG MOVE
2017), and the rest of the EU, illustrated by the cases of Birmingham and Brussels. The
paper addresses the following research question:

By what criteria are claims on urban space by the automobility and cycling modes
judged, and how does this affect urban transitions towards sustainable mobility?

The argument in this paper is structured in the following way: In section 2, we review
conceptualisations of urban open space in urban disciplines and transitions research. In
section 3, we set out the method employed in this study. In section 4, we present our
results, with discussion and conclusions in section 5.
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Urban open space in transitions research

Urban space has been addressed in transitions research from early on, in influential
studies of socio-technical transformation in land transport (Geels 2005). It has been ac-
knowledged in the growing stream of work on sustainable transport (later, mobility)
transitions (Geels 2012; Geels et al. 2012; Epprecht et al. 2014; Ghosh et al. 2016).
Urban space has also been addressed in the growing literature on urban sustainability
transitions (Geels 2010; Bulkeley et al. 2010, 2014; Frantzeskaki et al. 2017). However,
transitions scholars have treated urban space as one component of transitions among
many others, obscuring the very particular and potentially unique constraints and
forms of contestation that it is subject to. One example of this is found in Geels’ map-
ping of the socio-technical system for modern car-based transport (2005, p. 448), in
which the question of the space needed for the car system to operate is subsumed into
the category of ‘road infrastructure’. The use of the term ‘road’” here implies that open
space has already been allocated for a roadway. This assumption obscures the signifi-
cant and always contingent allocation of a finite resource towards one set of uses, in
this case, a roadway appropriate for car-based transportation, at the expense of others.
This contingency, reflected in the constant adjustment and reallocation of urban open
space over time,' and the sustained public contestation that accompanies it, sets urban
open space well apart from other components of socio-technical systems. Before
reviewing this conceptualisation of urban space in greater detail, it is useful to contrast
it with a broader current of transitions literature that addresses space in general.

Early studies in this stream (Zijlstra and Avelino 2012; Coenen and Truffer 2012;
Raven et al. 2012) explicitly responded to claims that transitions research lacked spatial
sophistication or precision (Whitmarsh 2012) by drawing on geographical (Hansen and
Coenen 2015) and New Mobilities scholarship (Sheller and Urry 2016; Affolderbach
and Schulz 2016). These studies seek to ‘spatialise’ transitions by incorporating space
into transitions frameworks as both locus and focus of transitions. This means recon-
ceptualising space as not only physical - a site or container within which transitions
occur - but as a dimension of transitions in itself, one that has causative power and is
relationally constructed by actors and institutions (Coenen and Truffer 2012; Wiec-
zorek et al. 2015). This project is ongoing, and has yielded a rich account of space in
dialogue with other spatial disciplines (Becker et al. 2016; Caprotti and Harmer 2017;
Levin-Keitel et al. 2018). However, it is limited in its ability to articulate space as a
physically finite resource that lies within and largely constitutes a city, especially given
the cumulative, aggregated significance of physical urban open space (streets, sidewalks,
square, parking) for transitions in cities, countries and regions.

Instead, conceptualisations of space within transitions research have hitherto been
defined by their lack of reckoning with physical constraints, such as exhaustibility or fi-
nite carrying capacity. When space is conceptualised in physical terms in this literature,
(for example, to explain the unevenness of transitions in Coenen and Truffer 2012) it is
implicitly presented as a kind of infrastructure defined by notions of connectivity, reach
and proximity (Hodson et al. 2012; Bulkeley et al. 2014), or as a set of scales within a
multi-scalar framework (Raven et al. 2012).

"Examples of this include the addition or removal of car parking spaces, the creation of bus or bicycle lanes,
the conversion of streets to one-way traffic, the widening of roadway or sidewalks, the pedestrianisation of
streets, as well as network-level effects like selective permeability.
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Despite this general observation, references to the significance of physical urban open
space as a determinant of urban mobility transitions can be found across the literatures
that focus on some combination of the themes cities, sustainability, and mobility. How-
ever, these empirical observations tend towards an indirect or incomplete analysis of
this relationship, in which it is often treated as one component among many.

For example, to return to Geels (2005), he notes that the rise of mass automobility in
the USA in the early twentieth century entailed the systematic codification of urban
open space into new categories such as ‘roadway’ and a residual ‘sidewalk’. The codifi-
cation of space for mass automobile storage enabled an additional step, that of com-
modification, or the development of a market for the sale and rental of car ‘parking’
spaces. Geels notes that congestion, or the saturation of roadway space, produced regu-
latory responses that would be widely exported and copied wholesale to other contexts
with the global spread of automobility (Geels 2005, pp. 458-459). Later, Geels observes
that globally subaltern mobility regimes, such as cycling and walking, compete for
urban open space on terms that are less favourable than those that apply to the domin-
ant automobility regime (Geels 2012, p. 475), and refers to the physical constraints of
road space as a ‘crack’ in the (relatively space-hungry) automobility regime. Geels
(2005, 2012) thus acknowledges that urban open space is finite, that it has been codified
and commodified by historical processes, and that it is contested on unequal terms by
different mobility regimes, resulting in an uneven, “constructed scarcity” (Nikolaeva
2017).

In contrast to case studies focused on a single socio-technical system, Rohracher and
Spéth (2017b) represent a stream of transitions research that takes the city as a unit of
analysis, extending this ‘scarcity perspective’ on urban open space to acknowledge that
it is contested by very heterogeneous sets of claims extending beyond a single socio-
technical system. Their model of the city as an ‘arena’ for low-carbon transitions sees
multiple levels of governance (metropolitan, global), multiple functional subsystems
(mobility, tourism), and multiple actor constituencies intersecting in close proximity.
Moreover, they view cities as subject to collective commitments that belong less to the
‘landscape’ level of particular socio-technical systems, than to the city’s own emergent
policies or strategies (2017b, p. 291), such as a transition towards carbon neutrality.
Rohracher and Spéth operationalise this approach through Jensen et al’s concept of the
‘junction’ (2015). A junction is a place-specific catalyst or mediator of change processes
that extend across different infrastructure systems, logics and visions through a con-
flictual process or ‘trial of force’ (Latour 1987).

In contrast with the more abstract treatments of space within transitions research as
a whole, the two streams discussed above, which take socio-technical systems and cities
respectively as their unit of analysis, succeed only partially in capturing a scarcity per-
spective on urban open space. The first stream treats urban space scarcity as just one
aspect of transition among others, obscuring the fact that because this kind of space is
measurable and finite, it is subject to zero-sum allocations, meaning that a lock-in for
one use of space necessarily ‘locks out’ others. However, transitions literature does not
provide an adequate means of conceptualising this lockout, which is distinct from the
definition of technological lockout (Schilling 1998). While the second stream acknowl-
edges that urban space is contested by a diversity of claimants, the conflict, competition
and ‘trials of force’ that take place within a ‘junction’ are (1) inherently exceptional,
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since junctions arise from novel configurations and place-specific projects, and (2) not
inherently zero-sum, since the contestation within the junction can arise from any
source. We argue, however, that the contestation of urban open space is animated pre-
cisely by its routine nature (as in the case of parking minimums) and inherent zero-
sum competition. Sengers and Raven (2015) capture this zero-sum aspect in their
spatial analysis of attempts to introduce the Bus Rapid Transit (BRT) niche in various
cities. Unlike, perhaps, energy or water infrastructure, the logic of an intersection
means that street-level mobility systems are ‘rivalrous’, meaning that they can only en-
able mobility for some by requiring the simultaneous immobility of others.”> The works
reviewed above reveal that, while ‘space’ has received growing attention within sustain-
ability transitions research, this literature does not, as yet, offer a means of directly and
fully conceptualising the most salient aspects of urban open space, namely that it is fi-
nite and exhaustible, and subject to contestation through the overlapping, often rival-
rous space claims of rival mobility modes and a multitude of other urban uses. This
means that a powerful source of lock-in remains unarticulated, namely the zero-sum
nature of the distribution of urban open space, combined with the unequal dynamics
by which it is contested. This spatial embedding (Bridge et al. 2013) of dominant modes
over subaltern ones through both current allocation practices, and the legacy of histor-
ical allocation, is the focus of our empirical research.

The process of commodification of dormant space for automobiles, which has been
an influential component of street design across the motorised world, has been studied
and critiqued by Shoup (2017) and others (Barter 2015; Groote et al. 2016). Dormant
cycling space, or the space used to park bicycles, has also been studied, both as a formal
component of the ‘legal street’ in countries where cycling enjoys institutional support
(van der Spek and Scheltema 2015; Heinen and Buehler 2019), and as a more or less
transgressive appropriation of space, in contexts in which the bicycle’s status is uncer-
tain (Aldred and Jungnickel 2013).

Introducing a scarcity perspective on urban open space

Movement in cities depends on space for circulation, and vehicle-based forms of
transport, such as automobile driving and bicycling, further require ‘dormant space’
(Spurling 2019) for vehicle storage. Dormant and circulatory space are, in turn,
subtracted from the open public space that is bounded by private property bound-
aries (Prytherch 2018).

Historically, these kinds of spaces were informally or fluidly defined until the advent
of mass urbanisation and mass automobility in many countries through the late 19th
and early twentieth century. Mass automobilisation saw the gradual construction of a
legal regime (Norton 2011) or ‘lawscape’ (Philippopoulos-Mihalopoulos and FitzGerald
2008) to govern conflicts arising from intensifying competition for urban space (Hame-
dinger 2014). This process culminated in an internationally consistent regulatory re-
gime governing and apportioning urban space for the use of automobiles, including
global standards for parking spaces, turning geometry, and lane width (Schipper and

2\We acknowledge that urban open space can be and is also shared between, or simultaneously occupied and
used by, a diversity of mobility modes and urban activities. However, very different sets of compatibilities
between various modes and activities obtain at different speeds and volumes of movement, meaning that
modally-specific spaces remain a widespread feature of urban open space.
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Schot 2011; Attias 2017). The strong codification of automobile space has been accom-
panied by the commodification of dormant car space in the form of car parking (Foster
and Iaione 2016; Borch 2015). New urban areas created after the advent of mass auto-
mobility have tended to reflect the constraints and opportunities of the prevailing auto-
mobility system (Newman and Kenworthy 1999), creating a worldwide set of urban
forms characteristic of mass automobility (Mikinen et al. 2015), accompanied by rap-
idly increasing global sprawl (Barrington-Leigh and Millard-Ball 2020). A significant
component of this automobile urbanism has been the spatial embedding of parking re-
quirements into routine processes for the approval of new buildings, in the form
of parking minimums. They have been adopted very widely, although with great vari-
ation in application and enforcement (Henderson 2009; Shoup 2017).

In contrast to the automobility regime, which is governed and stabilised by inter-
national treaty and cross-border travel, other kinds of space in the legal street tend
to be far more fluidly defined, and most are bundled within the residual category
of pedestrian space. In the large majority of countries in which cycling modal share
is very low, bicycles, which lack any functional equivalent to the global, mutually
reinforcing regulatory regime of automobile space, are “matter in or out of place”
(Aldred and Jungnickel 2013). This means that bicycles are a regulatory category in
flux, variously and contingently allocated to car space, pedestrian space and/or
their own designed space, sometimes along the length of a single street. Globally,
designated circulatory and dormant space for bicycles is a rarity in all but a few
countries and cities (EC DG MOVE 2017).

Similarly, pedestrian space tends towards the function of a residual category that col-
lects all non-car mobility modes and uses (Prytherch 2018), retaining many features of
the pre-existing commons, or common pool resource, of open urban space (Chatterton
2016). Accordingly, while urban space is ‘open’, it is far from empty, since it teems with
regulatory structure governing the spatial and temporal dimensions of movement and
activity (von Schonfeld and Bertolini 2017; Shill 2019). The codification of urban space
into differentiated kinds of modally- and functionally-specific spaces is an important
component of the ‘legal street’. Table 1 summarises these ideas in the form of the ‘legal
street’, which we represent as a conceptual cross-section of urban open space and the
means by which it is divided into distinct types of modally-defined circulatory and dor-
mant space. The dividing lines in the table represent regulatory demarcations that vary
in kind and in relative strength, such as legislation, city by-laws, property lines, national
design guidelines, zoning, and engineering formulae. Within pedestrian space, these
lines are dashed, to reflect the relatively fluid or informal demarcation of space between
the many modes and activities that share ‘pedestrian’ space, while the double line repre-
sents the kerb, a very widespread physical delimitation of the ‘roadway’ from residual
pedestrian space.

Table 1 Conceptual model of the legal street

Private Urban Open Space Private
Propert ) ) Propert
perty Vehicle space Pedestrian space perty
Circulatory Dormant ~ Dormant space for Pedestrian  All other urban open space
space for  space for  bicycles and other circulation  uses: seating, consumption,

vehicles vehicles non-car vehicles, etc. assembly, etc.
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Operationalising the legal street

In this study, we operationalize the institutional order represented by the legal street
framework to analyse the means by which it is created and maintained. We acknow-
ledge that this order is not permanent, but in constant flux, shaped by the success of
claims that actors make on urban space (Henderson 2009). Drawing on the work of
urban scholars who find that urban open space is uniquely well-regulated to meet the
spatial requirements of automobility, while other modes are subject to regulation that
is typically fragmentary, informal or fluid, we distinguish between two kinds of process:
allocation mechanisms and appropriation practices.

In our model, space allocation mechanisms generate claims on public and private
space to satisfy the space requirements of a given mobility mode or activity. We con-
sider these mechanisms to be stronger where they create legal obligations; where they
are applied routinely and consistently as part of basic city governance; and when they
codify and allocate space explicitly. Conversely, mechanisms are weaker when they are
non-binding; inconsistently enforced; include many loopholes; or only apply sporadic-
ally or exceptionally. Taking Western Europe as an example, car parking norms® have
historically been strong, due in part of to their consistency between very divergent na-
tional contexts (ITDP 2011; Mingardo et al. 2015) and their embedding over decades in
the production of new urban fabric. In contrast, some of the most pronounced differ-
ences in European spatial allocation mechanisms can be seen in bicycle parking norms,
which are strong only in the Netherlands, Denmark and some German Lénder (Pucher
and Buehler 2008).

We define a second kind of process in practical terms, as a space appropriation prac-
tice, or the observed, actual taking (up) of urban open space by users. While space allo-
cation mechanisms may be strong or weak, space appropriation practices are reflected
in data such as mode share, or the occupancy rate of parking infrastructure.

Spatial allocation mechanisms and appropriation practices are necessarily extremely
diverse in urban open space at every scale, from the neighbourhood to the supra-
national. They are also an abstraction and simplification of the complexity of stasis and
mobility in cities. However, by differentiating between the allocation and appropriation
outcomes within the framework of the physically bounded and finite legal street, it is
possible to compare different places to each other through the lens of space scarcity
and zero-sum allocation.

This brings to transitions research a more explicit means of capturing the ways in
which the finitude of urban space converts the advantages of one socio-technical re-
gime into the disadvantages of every another regime and activity. In so doing, it renders
measurable (through mobility and space allocation data) a significant form of lock-in
and path dependency that has historically favoured both automobility, and the built en-
vironment conceived around automobility’s spatial needs (Newman and Kenworthy
1999). This reflects the findings of Mékinen et al. that successive phases of urban mo-
bility regimes have typical corresponding urban forms, such that “changing urban mo-
bility patterns is difficult as we are not only dependent on cars due to established
practices but also due to urban form built around car use” (2015, p. 500).

3Car parking norms generally take the form of sets of formulae used to convert certain parameters relating to
private and public space (for example, the number of beds in a hotel) into a mandatory minimum provision
of dormant car space, on private (off-street) and public (on-street) land (Shoup 2017).
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Our refined framework is set out in Table 2, illustrated with general observations ap-
plicable to the European Union as a whole (ECF 2018). Owing to constraints on space
and data availability, we focus here in particular on dormant space for automobiles and
bicycles, on the relative strength or weakness of their corresponding allocation mecha-
nisms, and on whether mode share (circulatory space) and/or occupancy rates (dor-
mant space) are high or low. Dashed lines reflect the finding that the separation
between pedestrian and (especially dormant) bicycle space is seldom clear (ECF 2018;
Heinen and Buehler 2019, p. 21), and tends towards the condition of the urban com-
mons that predated mass automobility. The divide shown in this table between strong
allocation mechanisms and appropriation practices for automobility only, suggests that
the ‘scarcity’ of urban space does not constrain all claims on space equally, but is medi-
ated by the power of socio-technical regimes. We hypothesise that in certain “socio-
spatial niches” (Geels 2012, p. 475), claims on space are measured against a different,
more consistent interpretation of scarcity - one that is less modally mediated; relatively
decoupled from historical accumulations of allocated space; and relatively more inte-
grated into the stated aims of current policy.

Methods
This study was prompted by the authors’ observation that conceptualisations of space
across several highly cited papers in transitions studies were of limited utility when ap-
plied to urban space as a measurable resource for vehicle movement and parking. In
designing a more systematic review of this literature, we further observed that keywords
related to physical urban open space were inconsistent across and within journals, and
that a small minority of studies attended to space in this sense. These factors guided us
towards a snowball citation sampling method (Lecy and Beatty 2012). We started with
a thematic analysis of highly-cited papers addressing spatial themes in transitions (Coe-
nen and Truffer 2012; Geels 2012; Raven et al. 2012; Bridge et al. 2013; Sengers and
Raven 2015; Becker et al. 2016; Caprotti and Harmer 2017; Levin-Keitel et al. 2018).
We continued to add to our sample citations that proved relevant to physical urban
space, until saturation had been reached in terms of space conceptualisations within
transitions.

Centuries of attention to urban space as a site of exchange and circulation have pro-
duced a large literature describing its evolution, codification and commodification in
fields such as urban planning, economics, law and history. In consultation with leading

Table 2 Space allocation mechanisms and appropriation practices for the EU as a whole

Type of Space Automobile space Bicycle space Pedestrian
Type of claim  Circulatory Dormant space Circulatory Dormant space ::n;lc:ther
space space P
Allocation Strong - car Strong - Guaranteed by Weak - No  Weak — No Weak — No
Mechanism access is a parking minimums and  wide-spread widespread widespread
legal pre- stabilized by guarantee  regulation of regulation or
requisite of international treaty; of access availability or set of
building access free or through dimensions; access  minimum
regulations payment often informal standards
Appropriation Strong — high  Strong - high Weak — low  Weak - lack of data Mixed
Practice overall mode  occupancy rate, well overall on occupancy rate,
share documented as mode share little to no revenue

revenue source
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mobilities scholars who have published extensively on questions of urban open space,”*
we were guided towards key works outside of the transitions literature that address
questions of urban open space allocation and contestation. Following a snowball
process, we added to our sample until saturation was reached in terms of conceptuali-
sations of urban open space as a physical resource, yielding a sample of 20 papers
representing the fields of urban planning (8), urban politics (5), urban history (3), urban
economics (3), urban law (3), and civil engineering (3) (see Table 3). A comparison of
these two sets of space conceptualisations, from transitions research and urban disci-
plines respectively, resulted in initial conceptualisations of space allocation mechanisms
and appropriation practices. A draft of our legal street framework was further submit-
ted to an expert on cycling space contestation in Amsterdam, Prof Ruth Oldenziel, for
review and triangulation of the overall framework and the concept of allocation mecha-
nisms and appropriation practices in particular. Amsterdam’s status as a socio-spatial
niche (Geels 2012) or ‘extreme case’ (ibid.) in which space reallocation policies have
been implemented and developed for decades motivated a structure in which it serves
as a primary case to be studied in greater depth (Yin, 2014).

Birmingham and Brussels were selected as secondary cases more representative of
European norms (ECF 2018), as two other historically car-dominated cities in which
major space reallocation policies are comparatively recent and therefore largely pro-
spective. Birmingham, historically known as the UK’s “motorway city” (Gunn 2018),
has adopted radical plans aligned with Belgian and Dutch precedents, which aim to
rapidly reallocate urban land away from car parking towards housing, public transport
and cycling (Birmingham City Council 2019; Reid 2020a, “G” interview 29/09/2020).
Brussels, a city known for political fragmentation and the loss of major public spaces
and landmarks in favour of motorway-building and institutional campuses (Bruxelles
Mobilité 2016a), radical space-reallocation plans have been underway since the late
2000s, and are beginning to deliver visible change, as well as significant contestation
(“H” interview, 02/10/2020).

To study allocation mechanisms across all cases, we retrieved applicable regulations
from EUR-Lex and reviewed grey literature obtained via web search of city websites, fo-
cusing on laws, design guidelines, and applicable city-issued policies, and including rele-
vant academic sources cited in these texts (see Table 4). Appropriation practices for all
cases were captured through publicly-available data relating to mobility modal share and
parking use rates. Data on allocation mechanisms and appropriation practices was the-
matically coded in terms of the legal street categories operationalised in Table 2. For all
three cases, a total of eight (8) semi-structured interviews were conducted with city offi-
cials responsible for space reallocation and bicycle or automobile parking. Questions fo-
cused on corroborating the claims and descriptions presented in grey literature and
capturing any significant data not included in these texts. For our primary case, the
greater maturity and scope of Amsterdam’s space reallocation policies prompted supple-
mentary interviews with officials as well as stakeholders from a major cycling charity and
neighbourhood organisation engaged in a well-publicised contestation of these policies.

*Open-ended interviews were conducted with these scholars: Prof. Marco te Brommelstroet, Professor of
Urban Mobility Futures at the University of Amsterdam; Prof. Ruth Oldenziel, Full Professor in the History
of Technology at the Eindhoven University of Technology.
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Table 3 Sources for thematic review of space concepts in non-transitions literature

Research Area Journal Articles

Urban history (Norton 2011; Oldenziel and de la Bruheze 2011; Longhurst 2015)

Urban economics (Fiorito and Kollintzas 2004; Gossling and Choi 2015; Groote et al. 2016)

Urban law (Philippopoulos-Mihalopoulos and FitzGerald 2008; Prytherch 2018; Shill 2019)

Urban politics and (Henderson 2009, 2015; Becker et al. 2016; Avelino et al. 2016; Ward et al. 2018)

sociology

Urban planning (Magalhdes and Carmona 2006; Castan Broto 2015; Cidell and Prytherch 2015; Makinen
et al. 2015; Brown 2016; von Schonfeld and Bertolini 2017; Adam et al. 2018; Nello-
Deakin 2019)

Civil engineering (Jones 2014, 2016; Gossling et al. 2016)

Results

Legislation and the ‘legal street’

While trans-European road infrastructure is governed by international and European-level
agreements; and trunk, primary or through-roads are typically subject to distinct national
laws (such as the UK’s Design Manual for Roads and Bridges, or Germany’s Bundesfern-
strafSengesetz); urban space, and the roads and streets that serve it, have historically been
governed at the local level. This has resulted in sometimes highly heterogeneous regulatory
environments (Schipper 2008, pp. 262—274). In most cases, these environments are in
themselves a more or less haphazard accretion of rules and practices originating in disparate
efforts to control fire, levy tax, prevent disease, etc. As such, it is challenging to cite a defini-
tive set of laws that govern space allocation at local street level, especially as the laws that
do exist, tend to define broad parameters and principles, primarily in relation to

Table 4 Data sources for comparative case study

Data Primary case Secondary cases

sources Amsterdam Brussels Birmingham

Interviews  “A’, Fietsersbond, 13/01/2020;  “E’, Head of Cycling Policy, 29/09/2020, “G", Head of
“B", urban planner, City of Brussels Capital Region, 30/09/  Transport Planning, City of
Amsterdam, 17/01/2020; “C”", 2020; “F", Public Space Birmingham; “H", Principal
urban designer, City of Strategic Advisor, 02/10/2020.  Transport Policy Officer, City of
Amsterdam, 22/01/2020; "D", Birmingham, 02/10/2020
Vervoerregio Amsterdam, 29/
11/2019

Grey Gemeente Amsterdam [City of ~ Bruxelles Mobilité (20163, b, Birmingham Cycle Revolution,

literature Amsterdam] (2016, 20173, b, 2017, 2020); Bruxelles “Our Journey” (January 2020)%
20193, b, ¢); Metropoolregio Environnement (2019); Pro Velo Birmingham Parking:
Amsterdam [Greater (2017); Région de Bruxelles- Supplementary Planning
Amsterdam metropolitan Capital; Van Zeebroeck and Document, Consultation Draft
transport authority] Charles (2014) (2019): Birmingham City
(Nieuwstraten 2019). Council (Birmingham City

Council 2020g, b)
Academic  (Hirschhorn et al. 2019; Buiter ~ (Henry et al. 2020; Hubert et al.  (Gunn 2018; Hirschhorn et al.

Sources 2008) 2017; May 2017) 2019)
Journalism  (Verkade 2019) (De Muelenaere 2020) (Reid 2020g, b)
Legislation CROW (2012, 2016); Wet Wegcode [Roads Act] of 1975.  Manual for Streets 1 and 2 (UK
and Design ruimtelijke ordening DFT 2007; CIHT 2010).
Guidance (BWBR0020449), revised 2018

(1965)°

?https://www.birmingham.gov.uk/downloads/file/15003/birmingham_cycle_revolution_-_our_journey
bhttps://www.birminghambeheard.org.uk/economy/parkingspd/supporting_documents/Parking%ZOSPD%2
Oconsultation%20FINAL.pdf

https://wetten.overheid.nl/BWBR0020449/2018-07-01, consulted 30/08/2020
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automobility only. The technical detail that gives effect to these laws usually resides in man-
uals and design guidelines that are often advisory (for example, Birmingham’s advisory cycle
lanes, “G” interview, 29/09/2020). More recently, local and national governments and the
EU have responded to this state of affairs with consolidating design guidelines and unifying
regulatory frameworks that seek to impose greater consistency on street-level design and
space allocation. This process began in the mid-1960s in the Netherlands, and has to date
produced several generations of urban form shaped by a consolidated regulatory framework
for local streets, while in Birmingham and Brussels, comparable efforts are very recent, with
major regulatory changes limited to the past decade-and-a-half. The Netherlands’ Wet
ruimtelijke ordening (Wro) [Spatial Planning Act], adopted in 1965 and constantly revised
since, has imposed a high degree of alignment and integration between street-level design
and the urban, regional and national scales, expressed in the ASVV design guidelines
(CROW 2012). Since 1997, it has been complemented by the programme Duurzaam Veilig
[Sustainable Safety], which has guided a comprehensive redesign of Dutch roads and streets,
with relatively strict and nationally consistent distinctions in speed regulation, physical de-
sign, and degree of modal separation between local access roads, mixed roads, and through
roads.’ In the UK, the fragmented nature of street design practices led in 2007 to a major
shift in approach with the central government’s Manual for Streets (UK DfT 2007), the first
such revision in 30 years, with sharply reduced priority for automobility space. In Brussels, a
city that only gained meaningful control over its transport planning as late as 1989, primary
roads and freeways penetrate into the heart of the city, and a large measure of control over
streets rests with 19 municipalities (Région de Bruxelles-Capitale, 2007; Bruxelles Mobilité
2016a). Given this uneven legislative framework, and the significance of heterogeneous non-
statutory elements in the makeup of the ‘legal street’, we interpret our results using the con-
cepts described in the legal street framework (Table 2), namely automobile, bicycle and ped-
estrian space; circulatory and dormant space; and spatial allocation mechanisms and

appropriation practices.

In the European Union

The European Union has traditionally regarded urban policy as a matter for member states
to govern at the national or local level (EU Partnership on Urban Mobility 2017). In the ab-
sence of an EU-wide approach to urban space, a profusion of programmes promoting co-
operation, pilot schemes and experimentation at the city and regional level has led to a
substantial policy consensus on the importance of a collective urban agenda that can support
a sustainable urban mobility transition (EU DG Mobility and Transport 2017). However, we
find that this lack of uniform regulation affects bicycle and pedestrian space significantly
more than automobile space: less than a third of member states have a national bicycle park-
ing minimum, whereas 5 out of 10 member states continue to impose a strict minimum car
parking requirement for new buildings (ECF 2018). A major review by the European Cyclists’
Federation (2018) summarises these differences as a stable, relatively consistent system of
automobile space allocation mechanisms, particularly due to international treaty agreements,’®

°In Dutch, local access streets are known as erftoegangswegen, mixed roads are gebiedsontsluitingswegen, and
through roads are stroomwegen.

°At the highest level, these variations within the EU must firstly be understood within international
constraints such as the Vienna Convention of 1968, which defines and separates international open public
space into a circulatory space for vehicles (the “carriageway”), separate from pedestrian space (“footpaths,
pavements or verges”) and, where applicable, bicycle circulatory space (“cycle tracks/lanes”) (UN 1968).



Petzer et al. Urban Transformations (2021) 3:3 Page 13 of 24

compared to a mechanisms for bicycle and pedestrian space allocation that are fragmentary,
highly localized, inconsistently applied and enforced, and often vague.

Automobile circulatory space

In the EU, automobile circulatory space is governed by national transport codes subject
to significant constraints, such as the regulations governing the Trans-European Trans-
port Network (TEN-T), which include directive 2008/96/EC. These spaces stabilize
high-level international links, reinforcing uniformity between national regulations
(Schipper 2008), and reflecting the EU average modal split for passenger cars of 81%
(EC DG MOVE 2019).

Automobile dormant space

Across the EU, only one country, France, sets maximum limits on off-street
parking at the national level (ECF 2018), while 9 countries, the Brussels region
and several German states impose parking minimums that can be adjusted lo-
cally. The remaining majority of states and regions have no national guidelines,
or impose strict parking minimums at the national level.” Despite these differ-
ences, the overall supply of car parking spaces in the EU is abundant, amounting
to an estimate of 47 million regulated (paid) parking spaces, equal to approxi-
mately one third of the land area of the Netherlands (European Parking Associ-
ation 2013, p. 4), at an estimated public subsidy of €300 per person per year
(ECF 2018).

Bicycle circulatory space

Bicycle circulatory space, much like dormant space, is defined in highly variable terms
across EU member states, reflecting the generally low cycling modal share across the
vast majority of the EU. This is also attributable to a data gap — at present, the cycling
mode share for the EU as a whole is unknown, although a 2014 Eurobarometer survey
suggested a figure greater than 10% in only 7 out of 28 member states (ECF 2017, p.
25). This variation extends from the national network of urban, rural and long-distance
cycling routes of the Netherlands and Denmark to a near absence of designated infra-
structure in countries like Malta, Cyprus and Portugal, where estimated mode share ap-
proaches 0% (ECF 2017, p. 25).

Bicycle dormant space

There is no EU-wide standard for bicycle infrastructure of any kind (ECF 2018).
Bicycle parking was mentioned for the first time in EU Directives as recently as
2018 (ECF 2018, p. 38). The Energy Performance of Buildings directive, EU 2018/
844, recommends that member states consider the need for dedicated supporting
infrastructure for sustainable transport modes in building regulations, and the
interaction between these regulations and mobility; it is non-binding. Overall, bi-
cycle parking space provision is fragmentary, and mechanisms for the allocation of

7Namely, Bulgaria, Cyprus, Czechia, Italy, Romania, Slovakia, and several Austrian and German states.
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bicycle space have little institutional power.® At the national level, more than 70%
of EU member lack binding national regulations or guidelines for bicycle parking.’

Pedestrian space

There are no national regulations governing the provision of open space for pedestrian
access and other urban uses on the EU level, although the provision of open and green
space is mentioned in various directives and policy documents.

Brussels

Brussels has long been subject to daily car traffic congestion, and continues to in-
vest in subsidized parking; as recently as 2016, residential parking permits cost €10
per first car per year, or the price of 2h’ on-street parking in the city centre. One
of the city’s largest public works ever, the large-scale pedestrianisation of a grid of
city centre streets, is intended to signal a change of direction to decades of car-
centric planning that saw motorways penetrate into central Brussels to support
elite flight to the suburbs (Hubert et al. 2017, “E” interview, 30/09/2020). However,
this pedestrian and cycling circulatory space remains disconnected from other simi-
lar infrastructure by the car-dominated urban fabric that remains. The city of
Brussels mandates a bicycle parking minimum only for new-build, multi-unit build-
ings (ECF 2018, p. 16), while retaining a strict minimum of car parking spaces
(ECF 2018, p. 37), although this policy is about to be replaced by far stricter sets
of maximums (“H” interview, 02/10/2020). In Brussels, only 55% of households
own a car, yet building regulations have hitherto required a minimum of one new
parking space per new apartment. The city plans to increase cycling mode share
from 7 to 8% in 2019 to 20%, and is investing heavily in new purpose-built secure
parking facilities, but outside of the city centre.'® These investments are accompan-
ied by the expansion of dormant and circulatory car space as well, and in 2016,
only 1.5% of road space was reserved exclusively for bicycles (Bruxelles Mobilité
20164, p. 73).

Birmingham

Birmingham’s new set of spatial allocation mechanisms are intended to make a dra-
matic break with the car-dependent present. After decades of parking minimums
resulting in highly abundant car parking, the city has moved to audit and review its al-
located car circulatory space; set maximums for dormant car space; remove all city-
centre on-street free parking; and charge an annual levy on workplace car parking, to
encourage their removal and conversion to other uses (Birmingham City Council
2019). Scarcity concepts are cited in the city’s new parking plan, which emphasizes that
“valuable land in short supply [should be] used in the most productive way possible”

SLobbying to promote these claims nationally and EU-wide is at an early stage and calls for the adoption of
binding principles for cycling infrastructure that feed through to national and local design standards (ECF
2017, p. 49).

“Non-binding regulations exist in Czechia, Estonia, Iceland, Ireland, Latvia, Portugal, Sweden and
Switzerland, as well as the regions of Wallonia (BE) and Rhineland-Palatinate (DE). There are no national
regulations in Croatia, Finland, Greece, Luxembourg, Malta, Norway, Poland, Romania, Slovakia, Spain and
the UK, as well as the regions of Burgenland (AT), Flanders (BE) and Bavaria (DE).

9This disjuncture can in part be attributed to the large measure of autonomy that Brussels’ constituent
municipalities retain in the application of the city government’s plans (“H” interview, 02/10/2020).
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(Birmingham City Council 2019; Reid 2020a). However, bicycle parking remains scarce,
with new cycling parking minimums applicable only to new buildings (Birmingham
City Council 2019, p. 31). Spatial appropriation practices currently present a stark con-
trast with the city’s new policy direction. The city’s intention is to quintuple cycling
mode share from the current level of less than 1% (2019) to 5% by 2023, while an his-
torical overabundance of dormant car space allocation is reflected in the finding that
10,000 car spaces remain unoccupied through the workday in central Birmingham (Bir-
mingham City Council 2019). However, car mode share shows a steady decline since
2013, matched by increasing use of public transport (“G” interview, 29/09/2020).

In summary, the lack of common EU-wide regulations to govern spatial allocation
mechanisms for cycling, but not automobility, closely matches the space appropriation
practices of Europeans, as evidenced by walking and cycling mode share. Much of the
work of structuring automobility space is determined by international regulations and
interoperability requirements. In contrast, bicycle space lacks this international dimen-
sion, and is very largely governed at the local level, despite a long history of EU calls in
favour of common standards as a means of increasing, or even consistently measuring,
cycling modal share (EU 2004; ECF 2017). The construction of the legal street for the
European Union as a whole, Birmingham, and Brussels is summarised in Table 5,
where dashed lines reflect the same fluid demarcations as above; private property is not

shown here due to space.

Amsterdam

Amsterdam is one of only two large cities in Europe (with Copenhagen) in which cyc-
ling has a dominant modal share. Significantly, the Netherlands as a whole has a high
national modal share for cycling, accompanied by a widespread willingness to limit
automobile space and speed. For example, the Netherlands was arguably the first

Table 5 The legal street across the EU, in Brussels and in Birmingham

Type of | Automobile space Bicycle space Pedestrian
Space and other
Type Circulatory space | Dormant Circulatory Dormant space
of Claim space space space
Allocation Strong but Actively being | Strong —a Strong — 1 Strong but
Mechanism weakening — ending | reduced, near | comprehensive | growing | under
through-traffic in city | zero for new system under supply, but | pressure —
centre is under developments; | constant informal walkability
consideration; historical redevelopment | parking impacted by
emergency & minimums extends into _ spillover
disabled access changed to pedestrian bicycle
now routinely maximums space parking and
separated from I'car parking
other vehicle access !
by technology !
_____ | = = = = =
Appropriation | Weak — modal Weak — low Strong — modal | Strong — 1 Strong —
Practice share relatively low | occupancy off- | share very high | very high | relatively
street, high and rising Occupancy | low modal
on-street with | share by EU

saturation at | standards
peak times | due to
| cycling rate
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European state to introduce a national car parking policy in 1988, in the form of the
ABC scheme, which classified the national territory according to its accessibility by
various modes, and limited car parking requirements where accessibility by bicycle or
public transport was high (ECF 2018).

Automobile circulatory space

Automobile circulatory space in Amsterdam is governed by the city’s new Agenda
Amsterdam Autoluw (Gemeente Amsterdam 2019a), which sets out a role for the car
as a city-wide mobility mode within limits on through-traffic and speed, as well as an
overall commitment to reducing absolute traffic volumes.

Automobile dormant space

In Amsterdam, following decades of lock-in through parking minimums, the city
has converted parking minimums to parking maximums, capping the total number
of parking spaces such that new off-street provision will entail the removal of on-
street parking, and reducing parking provision in new-build neighbourhoods to
very low levels (Gemeente Amsterdam 2019b). Instead of the routinized allocation
of on-street dormant space for cars that produced a large amount of car space in
the city up to the 1990s, the role of parking minimums as a constraint on the op-
tions available to public space decision-makers is now largely historical.'"> There is
no single approach or rationale to justify the retention or removal of a car parking
space, and no single framework that governs or determines the allocation of open
urban space (Gemeente Amsterdam 2019a, p. 57).

Bicycle circulatory space

Bicycle circulatory space has long been a backbone of mobility planning in Amsterdam,
and its current policy builds on an already fine-grained network of segregated major
cycleways and supporting bicycle lanes.

Bicycle dormant space

Amsterdam sets out a requirement that bicycle parking space within a given street
should have a maximum occupation rate of 85%, based on observation. Exceeding this
limit triggers a procedure to increase dormant bicycle space. This provision supports a
national building regulation, the Bouwbesluit, that requires off-street bicycle parking
space to be provided in new buildings (Netherlands Government 2012). However, un-
like the Bouwbesluit, the space claims emanating from observation of bicycle parking
demand do not automatically impose a regulatory burden on private property owners,
nor do they automatically entail the provision of dormant bicycle space in the immedi-
ate environment. Instead, these space claims prompt the city to consider allocating
space nearby: it is increasingly understood that this may involve a walk to a neighbour-
hood off-street parking facility (buurtstalling) or large bicycle parking facility (fietsen-
stalling), since “the days of parking your bike in front of the door of your destination
are over” (“B” interview, 17/01/20).
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Pedestrian space

A city-wide minimum width for pedestrian and wheelchair access on sidewalks is set at
1.8 m. It is widely recognized that this minimum is insufficient in higher-traffic areas,
particularly in the city’s historic centre. There is also a consensus that the pedestrian
space is frequently obstructed by other space uses, including dormant bicycles, as well
as automobiles loading or parked.

In summary, Amsterdam’s approach to space claims reveal that its ambitious decoup-
ling of automobility lock-in on public space claims fits within a national framework of
limitations on on-street car parking (in city centres), and widespread and longstanding
bicycle parking minimums (everywhere). In contrast, while the EU contains several ex-
amples of visionary approaches to space claims at city level, very few of these fit within
supportive national policies.

Instead, the city’s Agenda sets out overall ambitions and decision-making frameworks
that must be tested in and adapted to every street and case. Respondent B, an urban
planner specialising in shared space at the City of Amsterdam, relates that the parking
maximum for new-build neighbourhoods in the city, such as the Havenstad, is set at 1
(off-street) parking space per 5 dwellings,'’ lower even than the current average for
central Amsterdam (0.4 per dwelling) (Gemeente Amsterdam 2019a). The resulting de-
velopment will be free of the presence of parked cars at street level. Even designated
loading zones have been omitted, in favour of a physical design that permits loading ve-
hicles to stop without completely obstructing traffic, but without the security of access
provided by a demarcated loading area.

The legal street in Amsterdam is summarised in Table 6. In contrast to the diagrams
for the EU as a whole, Brussels and Birmingham, it shows that bicycle space allocation
mechanisms are strong; solid lines reflect a stable demarcation between bicycle and
automobile space. As in the other cases, the boundaries between pedestrian and bicycle
space are relatively fluid, but in the case of Amsterdam’s high mode share for cycling,
this results in significant incursion of parked bicycles into pedestrian space. In inter-
views, Amsterdam officials state that in the last 5 years, day-to-day decision-making
has evolved away from a model that closely resembles the legal street — in which teams
of personnel, organised by mode, articulated spatial claims through allocation mecha-
nisms. This has meant an a priori weakening of these mechanisms as determinants of
how space is distributed, in favour of a more contextual, case-by-case process in which
officials haggle internally about space requirements. Arguably, the new process reflects
a scarcity-based approach organised around the recognition that “the space between
private properties is fixed” (“B” interview, 17/01/20).

Discussion and conclusions

The differences revealed in the legal streets for the cases above show that automobility
space allocation mechanisms have been relatively strong all over the EU until the be-
ginning of this century. Moreover, these mechanisms have been, and to a considerable
extent remain, embedded in binding national policy in a majority of EU states. In con-
trast, bicycle space allocation mechanisms are largely absent at the international level,

""In comparison, parking minimums were set at 1.0 per dwelling, five times higher, as recently as 2011 (ITDP
2011)
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Table 6 The legal street in Amsterdam
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Type of | Automobile space Bicycle space Pedestrian
Space and other
Type Circulatory space | Dormant Circulatory Dormant space
of Claim space space space
Allocation Strong but Actively being | Strong —a Strong — | Strong but
Mechanism weakening — ending | reduced, near | comprehensive | growing under
through-traffic in city | zero for new system under supply, but | pressure —
centre is under developments; | constant informal walkability
consideration; historical redevelopment | parking impacted by
emergency & minimums extends into  spillover
disabled access changed to pedestrian bicycle
now routinely maximums space ! parking and
separated from I'car parking
other vehicle access !
by technology !
_____ | = = = = =
Appropriation | Weak — modal Weak — low Strong — modal | Strong — 1 Strong —
Practice share relatively low | occupancy off- | share very high | very high | relatively
street, high and rising Occupancy | low modal
on-street with | share by EU
saturation at | standards
peak times | due to
| cycling rate

and at the national level, they are largely absent or, if they exist, largely advisory. Only
at the level of towns, cities and city-regions are allocation mechanisms for bicycle space
relatively widespread.

However, appropriation practices often tell a different story. The number of places in
the EU in which cycling plays a significant role in everyday urban mobility'® is smaller
still than the number of places with some level of protection for bicycle space claims
(ECF 2018). This discrepancy points to the limitations of considering spatial allocation
mechanisms, and the distribution of urban space more generally, as a proxy for the
strength or weakness of urban mobility regimes. However, by simplifying and generalis-
ing complex spatial arrangements through the legal street framework, some clear differ-
ences emerge between high-cycling (Amsterdam) and aspirational cycling contexts
(Brussels and Birmingham).

The first of these relates to the lock-in that automobility has historically enjoyed in
terms of the strength and stability of its claims on public space. Decades of production
of parking spaces, driven by parking minimum formulae, have produced an abundant
supply of car parking space in western European cities, including Amsterdam. Because
car journeys must start and end in a parking space, and because the built environment
changes relatively slowly, this legacy allocation of space locks cities into automobility in
a particularly obdurate way (Mékinen et al. 2015). The legal street framework shows
that this ‘stock’ of space should be contrasted with the ‘flow’ of current allocation
mechanisms, which, even when they aim at radical transformation, tend to affect only
new building and renovation projects. In Amsterdam, the flow of car parking space
production has been attenuated rather than bolstered by national policy. It has also

2Pointing to this history, the Agenda contrasts 1970s photographs of iconic Amsterdam squares and streets
packed with parked cars with the relatively car-free present, and sets out a vision for an equivalent transition
by 2040 (Gemeente Amsterdam 2019a).
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been contested by strong and long-established bicycle space allocation mechanisms, in-
cluding those requiring off-street bicycle parking in building regulations. In Brussels
and Birmingham, car space allocation mechanisms have more fully monopolised open
space until recently. In these cities, present-day transitions policies must therefore sim-
ultaneously reclaim car space and create an arena of competition between the domin-
ant automobility regime and a relatively much weaker cycling system.

A second salient aspect is an institutional connection between urban space commodi-
fication, data, city revenue, and space allocation mechanisms. Through historical pro-
cesses, car dormant space has become highly codified and commodified, creating a
substantial market for the hourly, daily or annual rental of urban open space that gen-
erates revenue and data for cities. At the same time, this market is heavily distorted,
particularly in the form of subsidised residents’ parking permits, which constitute a
large ongoing entitlement to urban open space for car storage. In contrast, bicycle dor-
mant space is mostly operated on a cost-free basis, especially in Amsterdam, where
even off-street bicycle parking tends to be free (for the first 24 h of every use); it costs
rather than generates revenue.

In Amsterdam, despite decades of successful cycling governance, systematic data col-
lection and monitoring of on-street bicycle parking is a recent phenomenon. In con-
trast to cars, interviewed officials agree that Amsterdam has “almost no regulatory tools
to control bicycles” (“B” interview, 17/01/20), and it has only recently become possible
to designate districts in the city where informal bicycle parking is banned (meaning that
all bicycles must be parked in formal infrastructure, on pain of removal) (“C” interview,
21/01/20; “D” interview, 29/11/2019). An institutional disparity therefore exists between
licensed drivers in registered automobiles occupying geometrically codified parking
spaces, and the usually anonymous cyclist riding an unregistered bicycle, who most
often parks informally in a space shared with other uses (Petzer et al. 2019).

In tension with this difference is the fact that both car and bicycle parking make
overlapping, identical claims on the finite square metres of urban open space, in
Amsterdam as in Brussels and Birmingham. The legal street framework presents the al-
location mechanisms that express these claims as strong and weak, reflecting the rela-
tive institutional power of the automobility and cycling regimes respectively. The
framework also underlines that, in all three cities, these mechanisms convert the com-
mon stock of urban open space into a commodified rental market (for car parking) and
a very weakly codified, mostly uncommodified ‘commons’ (for bicycle parking). In all
three cases, however, the bicycle ‘commons’ forms part of the residual pedestrian com-
mons, which accommodates an intense and growing mix of mobility modes and other
space uses.

In transitions terms, the legal street framework enables comparison between mobility
systems through the lens of an essential, rivalrous resource. This resource lens sheds
light on hitherto underdeveloped constraints that the finitude and scarcity of urban
open space impose on sustainable mobility transitions. Some of these insights are ap-
plicable to any common-pool resource (Parker and Johansson 2011a, b), but others are
unique to the urban context. Thus, while transitions research has highlighted the

¥ Comparison of cycling and walking data across EU member states is very challenging (EC DG MOVE
2017), but national figures from a 2014 survey suggests that cycling mode share was then under 10% in 21
out of 28 member states (Eurobarometer 2014).
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obduracy of the built environment, we contribute a distinction between that environ-
ment based on its division into two kinds of space (commodified, and commons), with
different kinds of obduracy. Transitions scholars have likewise extensively described the
lock-in that benefits automobility. However, the scarcity approach to urban open space
suggests that, in many cases, automobility lock-in on its own spatial requirements
amounts to a lock-out of other, subordinate mobility modes as well as other urban ac-
tivities. This relationship is emphasised by a common quantitative measure that can
directly compare the space-efficiency of one car parking space with # bicycle parking
spaces, and the prominence of ‘space efficiency’ arguments in policies for the EU (EC
DG MOVE 2019), Amsterdam (Gemeente Amsterdam 2019b), Brussels (Bruxelles
Mobilité 2017) and Birmingham (Birmingham City Council 2019). By the same token,
the scarcity approach suggests that weakening the allocation mechanisms that produce
car space, or weakening appropriation mechanisms (for example, banning sidewalk car
parking), could in itself be a powerful (albeit institutionally and politically very challen-
ging) means of countering car lock-in.

In addition, a mobility transitions framework that foregrounds space offers an im-
portant counterpoint to more technology-focused transitions research. Our findings
suggest that efforts to innovate more sustainable and safe propulsion or driving systems
for cars will not, in themselves, address the space allocation imperatives locked-in by
cars, emphasising an important distinction among mobility modes that are widely la-
belled ‘sustainable’. Our focus on streets in the aggregate offers a contrast to the more
typical focus on specific project sites, or new-build city districts, in scholarship such as
that reviewed by Nielsen and Farrelly in their study of conceptualisations of urban
physicality from a transitions perspective (Nielsen and Farrelly 2019).

For transitions research as a whole, our framework provides a potentially useful
means of highlighting space allocation within place-based, urban, and geographical
transitions research, and more broadly, as an institutional aspect of urban mobility re-
gimes that can be assessed at distinct analytical and spatial scales.

Our study is limited by the generalisations required to condense parking and land-
use policies for the purposes of comparison in our legal street framework. The legal
street, as a notional cross-section of a street, is useful as a representation of the cumu-
lative effect that streets have in shaping mobility transitions (Henderson 2009, 2015). It
does, however, ignore the heightened politics of intersections (Prytherch 2015), and
relative differences within the city — for example, between centre and periphery. We
also leave open the excellent question posed by Nello-Deakin (2019) and Mullen et al.
(2014), as to how a fair distribution of road space between modes could be determined
or identified; we focus only on the stated aims of our case study sites. Further research
is needed to explore the question of how stubborn physical aspects of space interact
with relational conceptualisations of space (Coenen et al. 2012), and more empirical
work must be done to develop and test the concepts of space claims, allocation mecha-
nisms and appropriation practices in other contexts.
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