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HIGHLIGHTS

• Bicycle infrastructure development has expanded
in recent years as a key strategy to foster
sustainable urban transportation. However, activists
have raised concerns about the risk of gentrification
and displacement for low-income communities and
communities of color.

• The relationship between bikeway expansion
and gentrification is critical for assessing public
investment in sustainable transport. However,
cities struggle to capture this relationship due to
limitations of quantitative data and disagreement
on the definition of gentrification.

• Using data on bikeway development from
2010–2015 in Los Angeles, we find a negligible
correlation between bikeway development and
gentrification or displacement. In light of this
finding, we expand on previous scholarship by
highlighting the inherent limitations of quantitative
metrics for capturing a complex socioeconomic
phenomenon such as gentrification.

• Finally, we enumerate how disaggregated data
and qualitative methods can help transportation
planners and local governments better understand
the relation between bikeway expansion and
gentrification—and reduce potential differentiated
negative impacts.

Many cities across the globe are developing bikeways as
a key strategy to reduce greenhouse gas emissions and
foster sustainable transportation. However, planners and
community activists have raised concerns that bikeway
expansion may induce gentrification and displacement,
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disproportionately affecting low-income communities and
communities of color. While scholars have explored
quantitative measurements of this relationship, the metrics
fail to capture the nuances and complexity of gentrification
as a socioeconomic phenomenon. Our analysis in Los
Angeles (LA) examines the correlation between bikeway
expansion and gentrification between 2010 and 2015. The
findings suggest a minimal correlation between bikeway
expansion and gentrification in the surrounding area.
This brief provides policy considerations and future
research recommendations. These include i) collecting
and maintaining detailed bicycle infrastructure data, ii)
assessing the relationship between bikeways and other
key variables of wellbeing (e.g., housing, accessibility to
services, health, and safety) through qualitative data, and
iii) implementing meaningful participatory processes with
diverse communities.

A round the world, cycling has become popular as an
environmentally sustainable, affordable, and healthy

mobility option. At a global level, the United Nations calls
for low-carbon mobility, including walking and cycling, as a
key strategy to achieve the sustainable development goals
outlined in its 2030 Sustainable Agenda [1].

At the national and local levels, many government
authorities have prioritized expanding bicycle infrastructure to
meet greenhouse gas (GHG) emissions targets and to foster
road safety as well as health and economic benefits [2]. A
recent study conducted by the Institute for Transportation and
Development (ITDP) suggests that cycling alone could help
cut carbon emissions from urban transportation by 11% by
2030. The study calls for a global expansion of urban bicycle
infrastructure [3], including bikeways, which are the focus of
our analysis.

However, during the last decade, transport justice
advocates have highlighted the need to understand how
bikeway development (along with all other mobility options)
fits into a long history of mobility discrimination, injustice, and
inequality [4, 5]. The complex links between transportation
access, housing, race, safety, and economic justice call for
an assessment of the relationship between gentrification and
cycling infrastructure as an urban development strategy [6].

To better inform inclusive transport investments in
Southern California, we explore whether the expansion of
bikeways between 2010 and 2015 in LA is associated

MIT Science Policy Review | August 30, 2021 | vol. 2 | pg. 55



https://doi.org/10.38105/spr.la2mv0fj4g Article

with the displacement of low-income residents in nearby
neighborhoods.

Bikeways, Gentrification, and Displacement
Research suggests that there is a connection between
transportation development (particularly public transit) and
gentrification. One hypothesis is that improvements in
transportation accessibility are desirable to prospective
residents, leading to increased accessibility, housing
competition, and growing property values [7]. Following
this hypothesis, many transport justice advocates and
community activists have called attention to the fact that
public transportation upgrades often prioritize the needs of
prospective middle- to upper-class residents and therefore
increase gentrification and displacement of long-term,
lower-income residents [4, 5, 8].

However, researchers and advocates disagree on a
common definition of gentrification and how it should be
measured. A body of scholars agrees on the broad definition
of gentrification as "migration to or from dwellings within given
neighborhoods across a fixed period" [9]. Displacement, which
can often follow gentrification, is further defined when "any
household is forced to move from its long-term residence by
conditions beyond its control" (e.g., hazardous conditions or
unaffordability) [10].

Furthermore, quantitative scholars have struggled
to quantify gentrification empirically [10]. There are
important limitations to the measurement of gentrification
and displacement using only quantitative methods. A
major limitation to most quantitative measurements of
gentrification and displacement is their inability to capture
the intangible social isolation and disenfranchisement that
may coerce residents to leave a gentrifying community [7].
For example, most quantitative measurements fail to capture
the “psycho-social ties which bind people to places” [11]
and to distinguish the difference between "voluntary" and
"involuntary" migration [9].

Urban sociologists and anthropologists further highlight the
historical, cultural, and social dimensions behind displacement
and gentrification, and stress the political implications
behind the term [4, 5, 8]. For example, Schlichtman et
al. further explain gentrification as a “complex mixture of
migration, transformation, and investment; forced migration
and displacement; class, racial, and ethnic transformation;
and investment of new residents to the exclusion of
older residents” [8]. Advocates and community organizers
have relied on qualitative data to build a comprehensive
understanding of the issue and to identify potential negative
impacts of bicycle infrastructure in diverse communities [6].

Geospatial Analysis in Los Angeles
Over the past few years, Los Angeles has experienced
a dramatic increase in biking and public transportation
investment. Between 2005 and 2015, bikeway mileage more
than doubled from 245 to 562 miles [12]. Moreover, programs
like Livable Streets, as well as plans such as the Mobility Plan
2035 and the Vision Zero Action Plan reflect LA’s mission

to provide safe streets for a better cycling experience. While
studies exist on the relationship between rail transit expansion
and neighborhood change in Greater LA, similar studies on
the expansion of bikeways remain limited [13, 14].

Methodology
We focus on analyzing the correlation between bikeway
expansion and gentrification as opposed to determining
whether bikeways cause gentrification [9], given the
complexity in determining causality noted earlier. In addition,
we examine the correlation between bikeway development
and eviction to better capture the complex relationship
between gentrification and displacement.

These relationships are analyzed at the census tract level
by determining the correlation coefficient between changes
in gentrification, displacement, and bicycle infrastructure over
the period of 2010 to 2015. We chose these five years based
on bikeway data availability from the Southern California
Association of Governments (SCAG) [15] and the City of Los
Angeles Geohub [16].

To measure gentrification, we apply the methodology
introduced by Chapple et al. [17], using census data for
2010 and 2015 from the American Community Survey [18].
We favored this approach for the analysis given that it was
specifically devised for quantifying gentrification in the LA
region and it was reproducible with the data accessible to us.

A census tract is defined as gentrified if the magnitude of
the change between 2010 and 2015 for all four of the following
criteria within the census tract exceeds the county average:

1) Population with a college education (as a percentage),
2) The non-Hispanic white population (as a percentage),
3) Median household income, and,
4) Median gross rent.

Displacement in LA was approximated by quantifying
changes in eviction rates over time at the census tract level.
Using data from the Eviction Lab at Princeton University [19],
we modeled the census tract-level change in displacement as
the change in the past 3-year average eviction rate between
2010 and 2015. However, eviction rate is an imperfect
measure of displacement for two main reasons.

First, eviction only applies to renters, not homeowners.
Proposition 13 (1), [20] in the California State Constitution
substantially shields homeowners from increases in property
taxes that may result from gentrification and higher property
values. However, an increase in the local cost of living as
well as the social isolation from socioeconomic shifts in
a neighborhood may be strong drivers of displacement of
homeowners.

Second, displacement can still be involuntary without
necessarily being due to eviction. For instance, residents
moving in advance of a proposed redevelopment or in
response to a higher cost of living may not be captured in
the eviction data. Nevertheless, obtaining more nuanced data
on displacement at a local scale is notoriously difficult, making
eviction rates a justifiable proxy for displacement [7].
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We aggregate the change in bikeway development to the
census tract level excluding census tracts within an 800-meter
circular radius from a Los Angeles metro station, as they
may have experienced major infrastructure upgrades that
could have also induced gentrification, thus confounding our
analysis. This filter removed 375 census tracts in LA. We
removed an additional 13 tracts due to incomplete data on the
4 gentrification measures in the American Community Survey
dataset. The resulting sample included 833 census tracts.

The bikeway data, sourced from the Los Angeles City
Geohub [16] classifies bikeways into 4 categories: Class I are
off-road bikeways exclusive to biking and other recreational
activities; Class II are designated bicycle lanes on roads
shared with vehicles; Class III are bikeways that are shared
with vehicles and other road users; and, Class IV are on-road
protected bikeways that are physically separated from vehicle
travel lanes by more than the white stripe. Given that Class III
bikeways provide minimal protection to cyclists, and are barely
an improvement to normal vehicle roads, all Class III bikeways
were removed from the dataset.

Each census tract has a value indicating the change in
bikeway development between 2010 and 2015, normalized
by the census tract’s area. We measure the change in
each census tract by computing the length of the remaining
bikeways that are covered within the tract, including an
800-meter radius beyond the census tract’s boundary. This
removes edge effects which discount bikeways that are
located along the edge of a census tract.

Bikeway aggregation is prone to edge effects as most
bikeways run along major streets that are coterminous with
census tract boundaries [21]. Moreover, including bikeways
beyond a census tract boundary approximates cycling
accessibility for each census tract to surrounding tracts
within a 5-minute biking distance. We would thus expect any
gentrification effects from bicycle infrastructure to spill over as
well.

We recognize several limitations to our method. First, some
census tracts have a large mileage of bicycle infrastructure
and sparse housing. Since such tracts would not be expected
to gentrify even with high bikeway mileage, normalizing by
area may obscure the hypothesized correlation.

Second, measuring bikeways’ connectivity benefit by
length does not capture accessibility to points of interest
for cyclists. Commonly used accessibility metrics, such as
gravity models, are useful at a neighborhood scale but too
computationally costly for a city-wide study [22].

A third limitation concerns timing. To the extent that
gentrification lags infrastructure development, that relationship
could be underrepresented in our data.

The relationship between gentrification and bikeways
is measured by determining the point biserial correlation
coefficient between the two variables on the census tracts
in LA. The point biserial correlation coefficient is a statistical
measure of a correlation that is used when one variable is

dichotomous and the other is continuous. In our case, the
dichotomous variable is the binary gentrification classification
and the continuous variable is the change in normalized
bikeway mileage from 2010–2015.

Key Findings
Our study found effectively no correlation between bikeway
development and gentrification (0.005 points biserial
correlation coefficient) or between bikeway development
and the displacement proxy of change in eviction rate (0.109
correlation coefficient).

In part, this finding reflects the fact that the census tracts
in our sample experienced relatively little change across
metrics of gentrification and displacement during this period.
As shown in Figure 1. and Table I. below, while normalized
bikeway length grew by 187% between 2010 and 2015
across the census tracts included in the analysis, the only
gentrification-related metric to grow significantly during this
period wasmedian rent, which was largely driven by increases
in a small number of census tracts. Furthermore, only 15%
of the 833 census tracts were considered to have gentrified
between 2010 and 2015. Eviction rates dropped by half on
average, and almost 75% of census tracts experienced a drop
in eviction rates.

While our study suggests a negligible correlation
between bikeway development and either gentrification
or displacement, it is by no means conclusive. As previously
discussed, there is no strong consensus to define and
measure gentrification and displacement. And while these
gentrification metrics offer some insight into neighborhood
characteristics, they are not exhaustive. While eviction serves
as one proxy for physical displacement, it is imperfect for the
reasons explained earlier [7].

Moving Forward
This study demonstrates key limitations of using purely
quantitative metrics to measure a complex socioeconomic
phenomenon such as gentrification.

In the future, cities can maximize the success of
sustainable transport by adopting a comprehensive
understanding and approach to anti-displacement. Doing so
requires collecting better quantitative and qualitative data for
bicycle planning and policy design.

For example, in our quantitative analysis, we identified
the need to improve the availability of longitudinal data to
measure housing turnover and higher quality tracking of
bicycle infrastructure data.

A more representative demographic dataset could also
reduce the margin of error within the American Community
Survey dataset [24], which will increase the analysis’
precision. Beyond data quality, quantitative researchers
can continue to develop and enhance approaches to
quantitatively measure gentrification [25, 26], displacement
[9], and bikeways’ utility [27] (including survey-based
methodologies). For example, considering the density of the
bike network or cycling accessibility metrics can capture the
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Figure 1: Histogram of absolute change values of gentrification indicators, eviction rate, and normalized bikeways length of census
tracts in sample (n=833). The lower and upper bounds of each bin are shown in the horizontal axis under the bars. The number at
the top of each bar represents the count of census tracts with an absolute change value that is larger than the lower bound and less
than or equal to the upper bound of the bar’s respective bin. [16, 18, 19, 23]

.

Measure Average Census Tract Value 2010–2015 2010– 2015
2010 2015 Absolute Change Percent Change

Median Household Income ($) $59,216 $60,813 $1,597 3%
Bachelor’s Degree or Higher (%) 33% 35% 2% 6%
Non-Hispanic White Population (%) 37% 36% -1% -3%
Median Rent ($/month) $1,231 $1,414 $183 15%
Eviction Rate (%) 1.2% 1.1% -0.07% -6%
Normalized bikeway length
by census tract area (m/km2) 2,188 6,290 4,102 187%

TABLE I: Average values of gentrification indicators, eviction rate, and normalized bikeway length in dataset (n = 833). [16, 18, 19, 23]
.
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Figure 2: Gentrified census tracts in Los Angeles
between 2010–2015 [18, 23].

Figure 3: Change of eviction rate in Los Angeles
between 2010–2015 [19, 23].

Figure 4: Change of bike path normalized by census tract area
in Los Angeles between 2010–2015 [16, 23].

utility of bikeways as a network instead of a single segment
of infrastructure.

Qualitative data has the potential to address some of the
limitations of purely quantitative approaches to measuring the
relationship between bikeway expansion and gentrification.
Throughout the last decade advocates and planners
have relied on qualitative research—including ethnographic
exploration, case studies, and journalism—to deepen the
understanding of social isolation, disenfranchisement, and
discrimination inherent in gentrification processes.

Inferring bikeway expansion’s benefit from aggregated data
alone can provide a misleading picture. A 2019 study identified
that American cities that had added protected bikeways from
2000 to 2012 saw dramatic reductions in traffic fatalities,
but a large proportion of the safety improvements could be
explained by changing demographics [28]. The cities that
were adding a huge amount of bikeways were getting whiter,
and white people are less likely to be killed in traffic than
people of color. While attributing this disparity to differences
in infrastructure quality [29], researchers question whether the
effect was white people outbidding people of color for homes
near existing bikeways, or if newly white neighborhoods were
better able to secure that infrastructure after moving in.
Disaggregated data and qualitative research can further shed
light on this important connection between bikeway expansion,
its perceived benefits, and potential neighborhood change.
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Qualitative data also highlight important indicators of
bikeway expansion’s risks and benefits that are harder
to quantify. These includes subjective variables like the
perception of safety. An anthropologist describes how Latino
bicyclists in LA feel unsafe in the streets and choose to ride
their bikes on the sidewalks, calling attention to the fact that
pursuing “better streets” through law enforcement and safety
infrastructure may not necessarily increase safety for all [4].

In the absence of data disaggregated by demographic
groups, qualitative data offers a more nuanced analysis
on how investments in bikeways may uproot marginalized
communities, or deter them from moving to a particular
neighborhood. Analysts can use qualitative data to understand
interrelated socioeconomic factors of gentrification beyond the
fields of housing, wealth, and education.

A study across US metropolitan areas suggests that
the benefits of more “active” transportation methods (biking
or walking) can depend largely on traffic and road
conditions (road safety and motor vehicle exhaust). White
populations self-reported greater health outcomes from
active transportation relative to Black respondents. This
differentiated impact was associated with worse transport
infrastructure and pollution levels in Black neighborhoods [30].

Ethnographic studies may also help to understand
experiences of minoritized communities who are at the
intersection of simultaneous oppressions including (but not
limited to) race, class, caste, gender, ethnicity, sexuality,
disability, nationality, immigration status, geographical
location, and/or religion. For example, bicycle advocates
such as Tamika Butler and Melody L. Hoffman have raised
concerns around the higher risks that LGBTQI cyclists face in
being targeted by police profiling through traffic stops [5, 31].

Furthermore, advocates and community members have
used qualitative analyses to understand why investments in
bikeways have failed to bring benefits to communities of color.
One example comes from a journalist writing about LA’s
Wilmington neighborhood [32].

Wilmington, situated west of Long Beach, is a largely
non-white area with low educational attainment and low
median household income. Our study showed that some of the
largest bikeway developments in the early 2010s occurred in
Wilmington, with no evidence of accompanying gentrification.
While this seems like a positive outcome, the journalist writing
about these developments notes that the neighborhood’s
proximity to trucking and other port-related industries causes
air pollution and safety concerns for cyclists, limiting the
appeal of the project. Furthermore, the lack of connection to
other neighborhoods limited the utility of the new bikeways for
residents.

Finally, bikeways implemented with an insufficient planning
process may fail to bring benefits to a community.
Various case studies in LA and other American cities
show that there are unintended negative outcomes and
local tensions when meaningful community engagement
is not considered in bicycle infrastructure planning [4].

Equitable bikeway expansion calls for community participation
and public consultation to assess who is benefiting and
how bikeway expansion is reaching diverse communities.
Hoffman’s ethnographic research highlights the importance
of contextualizing the neighborhood’s history to understand
community reactions to local bikeways and to engage the
community from the beginning of the planning process [5]. In
addition to disaggregated data, cities could invest in engaging
community stakeholders across gender, age, race, economic,
and ethnic backgrounds. This process includes increasing the
voice of minoritized communities in transportation agencies
and community engagement strategies [6].

In this way, pursuing participatory methods, community
engagement, neighborhood ethnographic studies, historical
references, and social network data can enrich future studies
and complement quantitative metrics. These approaches will
make visible the potential differential impacts of bikeway
expansion in diverse communities and help local governments
prioritize investment where it is needed the most. Only then
can bikeway expansion provide more equitable long-term
outcomes.

Conclusion
Bikeway development has expanded in recent years across
the globe as a key strategy to foster sustainable development.
However, there are increasing concerns that such investment
may result in gentrification and potential displacement of
low-income communities and communities of color.

The case study findings suggest there was little to no
correlation between bikeway development and gentrification
or displacement in LA between 2010 and 2015. We then
enumerated the many limitations of quantitative data in
this type of study and suggested how qualitative data
may be a more effective tool to forge an agreement
among planners and communities as to the definition
and measurement of gentrification. We cannot conclusively
dismiss the relationship between bikeway development and
gentrification or displacement in Los Angeles without such
consensus.

Furthermore, the results of our study may not be
universal across geography or over time as transportation
networks evolve. Future transportation studies will benefit
from both better quantitative and qualitative data, as well as
deeper engagement with and representation of minoritized
communities.
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