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SHORT ARTICLE

Ethnic inequalities in cycling to work in London:
mobility injustice and regional approach

Zofia Bednarowska-Michaiel

ABSTRACT
This paper investigates ethnic inequity in cycling to work in London, as ethnic minorities in London cycle to
work less frequently than white Londoners. The study adopts three methods: spatial statistics, linear
regression and spatial econometrics based on recent UK census and official statistical data (2011–17) of
33 London regions. Spatial analysis shows that cycling networks and bike schemes are concentrated
around Inner London. Regions with less cycling infrastructure tend to have a greater proportion of
residents of ethnic minorities. The paper highlights the spatial dependence between ethnic inequalities
and cycling to work at a regional level in London. There is also evidence of spatial spillovers between
neighbouring regions. The paper highlights the need to shift the policy focus from the provision of
cycling infrastructure to mobility justice. This means recognizing the needs of distinct groups of cyclists
coming from various ethnic minorities. Overall, this paper expands the transportation policies approach
by linking it with the concepts of mobilities and regional inequalities. This study of London
demonstrates the mechanisms responsible for regional ethnic inequalities in cycling to work that could
be relevant in other large urban agglomerations.
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1. INTRODUCTION

Cycling is widely discussed in the context of public health, sustainable transportation and cli-
mate change. Increasingly, transportation research studies focus on cycling and local govern-
ments are increasingly investing in cycling infrastructure (Fishman, 2016).

While this paper focuses on commuter cycling, since commuting by bike is popular in areas
where cycling is popular in general (Goel et al., 2022), some factors that affect the prevalence of
commuter cycling will originate from general low cycling levels. One of the most thorough
studies on individual’s decision to cycle identifies five categories of factors: (1) the built and
the natural environment, including distance and landscape; (2) weather conditions and climate;
(3) socio-economic variables, including gender, income, age, employment and social status;
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(4) psychological factors, including attitudes; and (5) aspects related to cost, time, effort and
safety (Heinen et al., 2010). This list does not include race and ethnicity among the socio-econ-
omic factors, and this paper contributes to our understanding of the decision to cycle by inves-
tigating the role of ethnic inequalities in the decision to cycle to work, looking at cycling
potential across London boroughs.

2. LITERATURE REVIEW

The literature review initially presents the benefits of cycling and presents London’s cycling
potential to contextualize the research problem. Then, cycling equity is discussed to motivate
the study of the relationship between cycling to work and inequalities at regional level. The sec-
tion concludes with a discussion on mobility injustice.

2.1. Benefits of commuting by bike
There are many benefits of cycling – at the individual (micro) and regional (macro) levels. As an
active travel mode, cycling improves physical and mental health (Oja et al., 2011) and is associ-
ated with lower stress levels (Avila-Palencia et al., 2017). Promoting cycling has been on the
agenda of many cities that did not rely on cycling historically, such as Barcelona or London
(Fishman, 2016). As a carbon-neutral transport mode, cycling and public transport facilitate
sustainable transportation and tackling climate change.

Fossil fuel-based cars increase air pollution, road traffic injuries, energy consumption and
contribute to climate change (Popan, 2019, pp. 64–66). This prompted the introduction of con-
gestion charges in Central London in 2003 and this has contributed to emissions and congestion
reduction and greater use of public transport (Croci, 2016). Together with low emission zones,
these car traffic restrictions may indirectly encourage travel behaviour change and greater use of
cycling. The congestion charge policy is limited to Central London, though, which may gen-
erate uneven spatial distribution of environmental benefits and further deepen inequalities.

2.2. Cycling prevalence in London
London, the most populated region within the UK (Greater London Authority (GLA), 2019),
is inhabited by almost 9 million people. A total of 33 regions of Greater London (32 boroughs
and the City of London) are governed by local councils. The boroughs differ significantly by
area and population density, with Outer London boroughs typically larger in area. The City
of London is peculiar with only 8000 inhabitants. To review equity in cycling, this paper focuses
on Greater London since it is the area administered by the same local authorities and serviced by
the same transport organization – Transport for London (TfL).

The mode-share for cycling is 2% across the UK and, although London has the highest level
of cycling across the country, it is still considered a low-cycling city with low equity level (Goel
et al., 2022). A modal share split in London in 2019 shows 2.4% of daily trips are by bike, 37%
by private transport (mostly car), 25% on foot and 36% by public transport (TfL, 2021b). The
proportion of commuting by bike increased from 2.7% in 2001 to 4.1% in 2011 among
employed 18–74 year olds (GLA, 2019). TfL plans, together with London boroughs, for
33% of Londoners to live within 400 m of a cycle route, an increase from the current level of
19% of Londoners in 2021 (TfL, 2021b, p. 115).

However, even with a relatively large share of the population using public transport and an
expanding cycling infrastructure, cycling prevalence is low in London. This low prevalence of
cycling along with London’s ethnic diversity (40% of Londoners are non-white) (GLA,
2019) makes London a useful case study for this research.
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2.3. Cycling infrastructure in London
While London’s network infrastructure for cyclists has substantially grown in recent years, it
remains geographically limited. Figure 1 presents London Cycle Network (LCN) and Cycle
Superhighways and the ratio of people commuting by bike in 2011, when the most recent census
available was conducted. The cycling network is shown with blue and grey lines and green shade
represents the percentage of bike commuters.

Figure 1 indicates a positive correlation between infrastructure and cyclability across bor-
oughs. Most Outer London boroughs have neither a good network nor a high proportion of
cycling commuters in 2011. There are strong discrepancies between boroughs. The darkest
green shades show the Inner London boroughs of Hackney and Islington located centrally
and recognized as being among the most cyclable boroughs.

London bike sharing systems (LBSS) can be used as part of mixed-mode commuting. Cen-
trally located, the LBSS serves London’s central business district (CBD). Figure 1 shows how
limited the LBSS was in 2011. In 2019, all four LBSS companies continued to be concentrated
in central boroughs and did not cover over half of the area of London (O’Brien, 2019).

The difference in cycling levels between Inner London (12 boroughs and City of London)
and Outer London (20 boroughs) is not surprising given the former’s proximity to the CBD. In
Outer London, cycling could be part of mixed-mode commuting due to larger commuting dis-
tances. However, these differences (7.4% of Inner London commuters cycled compared with
2.4% in Outer London in 2011) are reinforced by much higher cycling investment in Inner
London (£2.78 per capita or £245,453/km2 in 2001–11) than in Outer London (£1.76 or

Figure 1. Travel to work by bicycle among 16–74 year olds by London borough from the latest census
available, 2011.
Source: Greater London Authority (GLA) (2019). The map is available for publishing under the UK
Open Government Licence (OGL v2) licence.
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£65,263/km2) (Martin et al., 2021). This may contribute to cycling inequity, which is con-
sidered in the next section and explored quantitatively in this paper.

2.4. Cycling inequity in London
Previous studies highlight cycling inequalities across age, culture norms and gender (Aldred
et al., 2016). The UK literature shows little recognition of ethnic inequalities in cycling.
While several studies examine the relationship between cycling and socio-economic disadvan-
tage, including ethnicity at the individual level (Martin et al., 2021; Tortosa et al., 2021; Good-
man & Aldred, 2018; Lam, 2018), this paper’s contribution is to assess the spatial relationship
between cycling to work and cycling inequalities solely at the regional level. This section sum-
marizes briefly gender and cultural inequalities that could help better contextualize ethnic
inequalities, given their intersectionality.

The gender gap in multimodal travel behaviour is more prevalent in work trips (An et al.,
2023). In Europe, women use public transportation more often than men, because fewer
have cars and they tend to have more multipurpose journeys (Duchene, 2011). These trip-chains
are hypothesized to be the reason for lower prevalence of women cycling to work (Prati et al.,
2019). Women’s representation in commuter cycling depends on the general level of cycling in a
region, and in London only 2.6% of non-work trips and 4.7% of work trips are by bike; women
account for only 25.3% of trips in general (Goel et al., 2022). Women’s decisions to cycle in
England and Wales is mostly determined by the attractiveness of the environment for cycling,
with two key elements being hilliness and traffic density (Grudgings et al., 2018). Since London
has a relatively flat topography, the major obstacle discouraging female cyclists could be traffic
levels.

During the first three years of the LBSS (2010–13) women were underrepresented (under
20%) and it was infrequently used by people in highly deprived areas (Goodman & Cheshire,
2014). Although the key biking share scheme (Santander Cycling) is becoming more inclusive
in terms of income (Lovelace et al., 2020), Santander covers mostly Central London, so inequal-
ities are still present in Outer London.

A typical London cyclist is male and white (TfL, 2018, p. 27). Goodman and Aldred (2018)
discuss the prevalence of cycling among the white and non-white population at the national
(England) scale, though London is more diverse than any other part of England. Any ethnic
minority has much lower probability of cycling than the white British population in London,
and cycling is more prevalent among groups with higher socio-economic status (Martin
et al., 2021). Ethnic inequity also remains in bike-sharing schemes, as ethnic minorities are
underrepresented among members and users of Santander Cycling (TNS, 2018).

There is limited research on the deterrents to cycling among ethnic minorities. TfL research
shows ethnic minorities are less likely to cycle due to affordability and limited access, as they also
live further from the cycling network (TfL, 2011). This may indicate regional inequality, given
the previously mentioned division between Outer and Inner London in cycling infrastructure
and investment. Further barriers may include affordability, accessibility, awareness of cycling
routes and cycling’s health benefits, and safety concerns. In relation to the latter factor, ethnic
minority communities may have their own dropping-off network and do not see cycling as a safe
mode of transport but as an activity for people of lower status access (TfL, 2011). Other reasons
may include racial harassment (Goodman & Aldred, 2018) and lack of role models, when
cycling is dominated by white, athletic men in London:

when few do it means that it is publicly gendered in a way that more normalised modes of transport are

not; conversely, the very invisibility of Black and Asian cyclists reduces their opportunities to see cycling

as a candidate mode of transport’. (Steinbach et al., 2011, p. 1123)
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Local streets play a significant role in replacing short car trips (TfL, 2017). Cycle infrastructure
is not the only solution to increase cycling.

2.5. Mobility injustice in cycling
Mobility justice shall be understood in broader terms than transportation justice (Sheller, 2018)
as it is more complex than access, understood as ‘the exclusion of predefined social groups from
certain formal or public services’ (Cass et al., 2005, p. 553). In the case of cycling equity, mobi-
lity injustice could be led by what Lam calls ‘cycle blindness’.

‘Cycle blindness’ is akin to race blindness, the deliberate disregard of a person’s race, culture, or ethnicity … it

ignores historical legacies of racism, invalidates people’s differential experiences based on race and racism, and

detracts from the necessity to confront and dismantle systemic racist oppression. (Lam, 2018, p. 118)

As an example, Lam analysed cycling policies of the most cyclable borough: Hackney. By falsely
homogenizing the cycling population and assuming all cyclists have the same needs, policies
focused on road interventions and cycling infrastructure brought better outcomes for privileged
groups of middle-class men who already cycle (Lam, 2018).

Mobility injustice and cycle blindness drive ethnic inequity. They are also deeply ingrained in
regional inequalities. In contrast to the UK, in the United States the bicycle commuting rate is
increasing at a faster rate across lower income groups (Golub et al., 2017, pp. 1–3), that is, ‘invisible
cyclists’who cycle out of necessity as they cannot afford a car (Lugo, 2018). TheUS case suggests two
groups of cyclists with presumably distinct needs and further proves that investing in cycling infra-
structure does not guarantee mobility justice if it serves only one group. In Portland, ‘bike lanes are
white lanes’, as gentrification is the reason for developing bicycle infrastructure and the cycle lanes are
partially designed to increase property values and attract the white middle-class to move into the
originally predominantly African-American neighbourhoods (Hoffmann, 2016, pp. 82–84).
Often cycling infrastructure is advertised as revitalization but leads to gentrification (Stehlin,
2015, p. 121). This proves how cycling and transit usage are delineated by race: ‘Race and mobility
are intertwined because we designed segregation into built environments’ (Lugo, 2018, p. 190).

The US experience prompts the question whether London cycle tracks and lanes are ‘white
lanes’. Research shows that London is a low-cycling city with low equity level. Cycling infra-
structure and bike schemes are in a limited number of boroughs and the current cycling policies
are serving mostly groups already cycling to work. This paper examines whether ethnic min-
orities in London have equal chances of using a bicycle to commute. It investigates ethnic
inequity in cycling by addressing the following questions:

. What are the spatial patterns of cycling to work and how do they compare with the spatial
distribution of ethnic minorities?

. What affects cycling to work across London regions? Is cycling to work spatially depen-
dent across boroughs?

. Does a higher percentage of ethnic minorities living in a region reduce the proportion of
commuters cycling to work?

3. METHODOLOGY AND DATA

To answer the above research questions and account for spatial differences, this paper uses
explorative spatial data analysis (ESDA) and estimates a non-spatial regression model, followed
by spatial econometric model.
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3.1. Model design
Table 1 details the variables included in the model, which are informed by previous studies, and
the data sources. The outcome variable is the percentage of employed Londoners who cycle to
work within borough i (yi). On the right-hand side of the equation are the explanatory variables
representing the ethno-demographics of the borough (x1, x2), mobility potential (x3, x4) and
spatial coefficients of the model (ρ, λ or ϴ). The residuals (εi) account for the unexplained
variance.

A dummy variable for City of London filtered out the impact of the smallest region in terms
of area and population size.

3.2. Data limitations
The outcome variable comes from the 2011 Census, the most recent that is available. This is the
most granular aggregate-level data for cycling to work until the 2021 Census data are released.
Nevertheless, the general cycling levels have not changed substantially in London from 1.9% in
2011 to 2.4% in 2019, up to the COVID-19 pandemic, when cycling levels increased to 3.4%
(TfL, 2021b). Furthermore, census data are compatible with cycling network data from 2012.

The outcome variable uses a single-response census question on travellingmode to work. The
modal share is often used as the indicator of cycling increase (Popan, 2019, p. 22). This details
trips to work where cycling is the primary mode. This excludes commuters who cycle to work
on some days or use multiple modes of transport within one trip (Grudgings et al., 2018).

The operationalization of cycling infrastructure is challenging. Mapping raw cycling data
from TfL (2021a) and OpenStreetMap (2021) was followed by a spatial join with an adminis-
trative layer and calculation of length of cycling network per borough, but since this procedure
did not bring sufficiently granular data across all boroughs and show infrastructure for 2021, the
analysis is based on the total length of the LCN and LCN Plus (LCN+), which aggregates
major cycle infrastructure in 2011.

Table 1. Predictors in the model and data sources.

Variable Definition Source
Yi Bike commuters

among employed
Percentage of employed residents aged
16–74 who travel to work by bicycle in
2011

2011 Census (GLA, 2019)

x1 Asian minority
population

Percentage of Black or Asian ethnicity
within the borough. There are four ethnic
groups in the UK census and
complementary surveys conducted by the
Office for National Statistics (ONS): White,
Asian, Black and Other

Annual Population Survey
2017, ONS (GLA, 2019)

x2 Black minority
population

Annual Population Survey
2017, ONS (GLA, 2019)

x3 Cycling network Total length (km) of London Cycle Network
(LCN) and LCN+ cycle network per roads
length in 2012 as a proxy of cycling
network within the borough

Transport for
London (TfL) (2012)

x4 Private cars per capita Private vehicles in a borough in 2017 per
capita

Department for Transport
(GLA, 2019)

ρ, λ
or ϴ

Neighbourhood
structure

Spatial weights matrix (GLA, 2019)

εi Residual predictors n.a. n.a.

Source: Author.

480 Zofia Bednarowska-Michaiel

REGIONAL STUDIES, REGIONAL SCIENCE



Despite the rise of open-source big data there is a lack of cycling data. Global Positioning
System (GPS) and journey data on cycling suffer from limitations, such as a lack of representa-
tiveness (Romanillos et al., 2016). The only way to analyse cycling travel patterns of minorities is
to have representative survey data or census data.

4. EMPIRICAL ANALYSIS

4.1. Exploratory spatial analysis
Spatial analysis identifies patterns in cycling potential across London among minorities. Figure
2 shows regional variation by borough in bicycle commuters and ethnicity.

The highest proportions of commuting cyclists (Figure 2, top left) are in Hackney and
Islington, two boroughs located north of Central London. In general, Inner and south-west
London boroughs have relatively more cycling commuters than the rest of the boroughs. How-
ever, the levels of cycle commuting are low relative to other modes, so if this map had the same
scale as that used for the remaining three maps, it would show mostly very bright colours (low
percentage). The spatial distribution of the Asian minority population shows greater concen-
tration in Outer London, mostly north-western and north-eastern. The Black minority popu-
lation is less concentrated within small clusters than the Asian population, and more spread
across northern, eastern and south-eastern London. The final map showing all ethnic minorities
(bottom right) indicates there is no one clear cluster. The boroughs with greatest diversity are in
north-western and north-eastern London and to a smaller extent in southern London.

Figure 2. Spatial distribution maps of London boroughs: percentage of bicycle commuters among
employed (top left), percentage of Asian minority (top right), percentage of Black minority (bottom
left) and percentage of non-white residents (bottom right).
Note: The first map has its own scale. Source: Author based on data sources listed previously.
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Figure 3 shows three types of mobilities infrastructure (cycling, car and public transport) and
cycling investment 2001–11 per capita. The cycling network (top left) is denser in the central
boroughs neighbouring the Thames, in Inner London and in West London. This is partially
aligned with the percentage of commuting cyclists, similarly to the cycling investment data (bot-
tom right). Car ownership (top right) is high in Outer London, in particular south-east
London, located further from the CBD. Transport accessibility (bottom left) appears most
accessible in inner Central London regions. Cycling investment (bottom right) is highly dispro-
portionate, similarly to the percentage of commuters cycling (Figure 2, top left); the larger
investments per capita are in the same regions where cycling commuting is highest.

These two sets of maps suggest that Inner boroughs have more commuting cyclists, more
cycling investment and relatively more infrastructure. The maps indicate that bike commuting
is more popular in Inner London regions and those with lower proportions of ethnic minorities.
The maps confirm TfL’s cycling potential analysis that defines the largest potential of cyclable
trips is in Outer London regions.

The maps indicate spatial dependence. This was confirmed from spatial statistics and Mor-
an’s I that show spatial autocorrelation in most potential predictors in the model (for detail, see
the Appendix).

As cycling is not limited to a borough in which a cyclist lives, a k = 5 nearest-neighbour
matrix was selected as a spatially weighted matrix to account for boroughs to which one can
cycle within a reasonable time. The distance matrix with a radius of 10 km (a reasonable

Figure 3. Spatial distribution maps of London boroughs: cycling network per road length (top left),
numbers of private cars per capita (top right), public transport accessibility levels (PTAL) (bottom left)
and cycling investments per capita (bottom right).
Note: Each map has its own scale.
Source: Author based on data sources listed previously.
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maximum cyclable distance for most people) would not be representative of those who live far
from the centroid of the borough but cycle across regions.

The global Moran’s I for ordinary least squares (OLS) regression residuals is 0.31, which
confirms spatial autocorrelation. Omitting spatial dependence between regions would result
in biased regression results, hence the analysis that follows uses spatial econometric models.

4.2. A spatial model
First, a general nesting spatial (GNS) model is estimated, which is a full model and includes all
three spatial components: WXi, WYi and Wεi.

Commuting by bike � Asian ethnicity+ Black ethnicity+ private cars per capita

+ cycling network/road length+ rWY +WXu+ ui,

ui = lwui + 1i

A positive value for the spatial parameters (ρ, λ, ϴ, or WY, WX or Wu) means that regions
have higher values if, on average, their neighbours have higher values. Spatial Durbin models
(SDMs) with Durbin elements are estimated, that is, SAC/SARAR (spatial autoregressive
combined / Spatial AutoRegressive with additional AutoRegressive error structure),
SDM (spatial Durbin model), SDEM (spatial Durbin error model), SAR (spatial autoregressive
model), SLX (spatial lag of X model) and SEM (spatial error model) (Elhorst, 2010).

SEM with the lowest Bayesian information criterion (BIC) and the most significant results
in terms of statistical and merit understanding was selected. SEM has a spatial error term λWεi.
Table 2 summarizes the results of SEM, GNS and a non-spatial OLS for comparison.

The SEM results show a spatial correlation between commuting by bike, percentage of eth-
nic minorities, car ownership and cycling infrastructure across London boroughs.

The strongest relationship with cycling commuting is with car ownership, which is intuitive,
as transport-related predictors are most spatially correlated. Owning a car is negatively associ-
ated with the propensity to cycle to work. This negative relationship is consistent with previous
empirical research (Goodman & Aldred, 2018). The second strongest (also negative) relation-
ship is with the Asian minority population and then with the Black minority population.
Regions with a higher percentage of ethnic minorities have smaller proportions of commute

Table 2. Non-spatial ordinary least squares (OLS), general nesting spatial (GNS) and spatial error
model (SEM) models with the k=5 nearest neighbours matrix.

GNS
ρWyi
ϴWXi

λWεi
SEM
λWεi Non-spatial OLS

Intercept (bike commuters) 1.37* 2.38*** 2.24***
Asian population (logged) −0.41*** −0.44*** −0.40***
Black population −0.05 −0.15*** −0.19*
Private cars per capita −0.56*** −0.67*** −0.60***
Cycling network 0.16*** 0.08+ 0.23**
Spatial components ρ=0.58**

λ=−0.48
λ=0.80 *** n.a.

Adjusted R2 or
Nagelkerke pseudo-R2

–

0.90
–

0.86
0.76
–

Akaike information criterion (AIC) 25.155 25.80 37.05
Bayesian information criterion (BIC) 46.10 37.77 47.52

Note: Significance: ***p = 0.001; **p = 0.01; *p = 0.05; +p = 0.1.
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by cycling and a higher proportion of car ownership. The association between cycling infrastruc-
ture and cycling prevalence is positive but weaker than other predictors.

More granular data and a larger sample could help estimate Durbin models with spatial lags
of predictors (WXi), which would indicate interregional flows and neighbourhood interactions
to show how cycling to work depends on what happens between the regions. Nevertheless, this
analysis demonstrates that the borough-level spatial distribution of cycling to work in London is
spatially correlated, and that boroughs’ cycling prevalence are not independent from each other.

5. DISCUSSION

5.1. Summary of the findings
The study indicates that London boroughs with higher proportions of minority populations
have lower levels of cycling commuting to work. To the best to my knowledge, no study has
shown a similar finding. The recent literature explores the issue of cycling inequities in London
primarily from the perspective of gender and age inequalities, and this paper is the first to ana-
lyse cycling to work and cycling equity in London from a regional/spatial perspective. The
results are consistent with previous studies that consider ethnicity and cycling at the individual
level (Martin et al., 2021; Tortosa et al., 2021; Goodman & Aldred, 2018; Lam, 2018).

The spatial analysis presented in this paper shows that diverse boroughs have less access to
LBSS or cycling infrastructure. Cycling to work is associated with car ownership, cycling net-
work and ethnic diversity within boroughs. Commuting by bike is shown to be spatially depen-
dent across boroughs, which may be reinforced by regional inequalities.

5.2. General policy implications
This paper shows the need to address ethnic inequity in cycling in transportation policies at a
regional level, including a localized approach in large cities such as London. Such agglomera-
tions cannot have a one-size-fits-all cycling policy, as regions have varied contexts due to differ-
ent levels of cycling, equity and infrastructure supply.

The mobilities framework reveals that it is not only infrastructure that prevents people from
cycling to work but also their mobility potential, which means cultural differences in diverse
boroughs also play a role. By making cycling visible, it can be ‘seen as a legitimate, useful
and practical form of mobility before it can properly be addressed in the policy context’
(Tschoerner-Budde, 2020, p. 321). By moving towards discussing ‘mobility futures’, rather
than solely focusing on transport, routes and finance, transport policymaking can introduce
‘soft’measures that would also frame cycling in terms of greater inclusion, safety and accessibility
(Tschoerner-Budde, 2020), such as first promoting cycling among non-cyclists. Bringing a sus-
tainable mobilities perspective to transport policymaking could make it more inclusive. Trans-
portation policies and cycle-related investments should adopt inclusive mobility justice and not
ignore ‘invisible’ cyclists.

This paper reconfirms that the greatest potential in enhancing cycling equity is changing
cycling demographics (TfL, 2017). There is a need to establish an environment where all groups
have the same opportunities to cycle, for example, accommodating infrastructure for shorter
trips, rather than prioritizing commuting traffic (Goel et al., 2022), or designing an ‘attractive
cycling environment’ to support women and other underrepresented groups in cycling (Grud-
gings et al., 2018).

Policies that only serve groups that already have greater levels of cycling, in terms of age and
gender, would increase inequalities (Goel et al., 2022). The same approach would apply in
relation to ethnicity and race. Hence, cycling policies and projects should consider ‘social cat-
egories of identity, such as race, class, gender, sexuality, and ability/disability’ (Lam, 2018,
p. 116). Otherwise, these policies will continue to marginalize underrepresented groups and
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overlook structural racism that creates and sustains mobility injustice. This requires acknowled-
ging cycling equity in intersectionality framing: exclusion in terms of individual justice arising
based on socio-political identities but also exclusion at a regional level in long-term policymak-
ing, such as the previously mentioned ‘white lanes’.

5.3. The model transferability
While it is not possible to generalize to other cities from the results of this analysis, since they
are based on a small number of London regions, the mechanisms producing inequalities may be
present in similar urban agglomerations with low cycling equity. The model can be adapted with
demographic or modal share variables adjusted to local distributions. For smaller cities, it may
be useful to add neighbouring commuter regions outside of administrative boundaries.

5.4. Limitations and further research
Besides data limitations discussed previously, the are some limitations in the current analysis. A
network of 33 regions of various area size might not represent adequately how cycling commut-
ing happens across the boroughs. One of major challenges could be the modifiable areal unit
problem (MAUP). Data observed on polygon entities rely on administrative boundaries defined
for the research’s sake which are arbitrary (Bivand et al., 2008, p. 236).

Research on this topic is challenging due to invisible data – invisible cyclists might be miss-
ing from the official data, such as the non-recording of unreported immigrants, and aggregate-
level data might not reflect variability in smaller ethnic minority groups.

A small sample size, n affects Moran’s I value, robustness and model fit. A small change with
the model variables has led to differences in their significance or spatial lags. Therefore, a model
using more granular ward data, if that data became available, may be worth testing to assess the
stability of the results of spatial effects and estimate models with Durbin components. This
could help improve coefficients and better explain interregional relations. Using an ethnic diver-
sity index (Harris, 2020) may also account for small pockets of diversity within wards or bor-
oughs. A larger sample would also facilitate estimation of two models for Inner and Outer
London.

Given the extent of the problem of cycling inequity, this paper should be followed by a more
detailed study to review current policies and discuss in detail how equity can be overcome.
Further research could expand the model by adding other predictors, such as public transport
accessibility levels, residential segregation, deprivation index, odds of cycling due to jobs density
or sectors, transport investment, or an alternative outcome variable that could include cycling as
part of mixed-mode travel. Other suggestions are presented in the Appendix.

Nevertheless, spatial dependency between cycling to work and ethnic composition of bor-
oughs has been shown in this paper, and this problem should be addressed in transport and
urban policies.

6. CONCLUSIONS

This study reveals ethnic inequity in cycling to work in London, where people from ethnic min-
orities are less likely to cycle due to spatially dependent inequalities. Cycling to work is depen-
dent on borough ethnic composition as well as cycling infrastructure and car ownership rates.

The findings are useful for policymaking, though the analysis cannot indicate causality. This
paper advocates recognizing ethnic inequalities in cycling. First, this research adds to the grow-
ing body of evidence that cycling demographics are key to increased cycling levels, by, for
example, increasing visibility of cycling across these low-cycling groups. Second, policymakers
should acknowledge different needs of cyclists across ethnic groups to avoid policies being aimed
at those who already cycle: white men from middle-class groups. Ethnic minorities might not
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feel safe when cycling as they have a lower tendency to cycle. This should be accommodated by
‘soft measures’ in transportation policies to account for these needs, such as shifting from infra-
structure for high-speed cycle commuting. In Outer London potentially cyclable trips are often
short car trips that do not require cycle superhighways but instead local streets adapted for
cyclists or segregated cycle tracks that can provide more security.

This paper contributes to an important policy discussion by recommending a review of cur-
rent active transportation policies to focus on equity. A regional approach brings the localized
perspective of spatial inequalities that facilitates tailored policies to communities’ needs and this
can contribute to equity in cycling. The novelty of this study is twofold: recognizing ethnic
inequity in cycling, and applying an intersectionality framework by linking regional and mobi-
lities studies.
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