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Findings

To achieve the x-minute city, we need to understand which destinations are
currently reachable or can be reached by sustainable modes within a defined travel
time threshold. We find that concentrating on a set of destinations (Leisure and
Shopping) and disregarding work trips from the definition of x-minute city can
potentially make this concept a more attainable one for 15- and 30-minute city
concepts in the North American context. For shopping trips, near half of the
current car trips can be relplaced by sustainable modes and still be carried out in
less than 15 minutes, whilst around 70% of car trips can be replaced by
sustainable modes and conducted in less than 30 minutes. Incorporating public
transport as a sustainable mode in the x-minute city definition will make it a more
achievable one for a specific set of destinations and encouraging sustainable travel
behavior requires attention to the importance of local accessibility.

1. QUESTIONS

The “15-Minute City” planning strategy proposes that residents should reach
their daily destinations (work, food, health, education, and leisure) within 15
minutes of travel time (TT) by an active travel mode (cycling or walking)
(Moreno 2020). In parallel, other calls from Australia promoted the 30-minute
city as a more attainable planning goal and included public transit as a
complimentary mode to walking and cycling (Levinson 2019). Researchers
have concentrated on the built environment aspects that can help achieve the x-
minute city concept (Lu and Diab 2023), with little concentration on existing
travel behavior. Reaching all intended destinations within a travel time of
15 or 30 minutes using sustainable transportation methods such as cycling,
walking, and public transit is impractical in the context of North America
(Birkenfeld et al. 2023). To make the x-minute city an attainable planning goal,
this study investigates the travel time distribution to various destinations by
sustainable modes in Montréal, Canada to identify the feasibility of changing
the x-minute city definition through the expansion of the set of modes used
and concentrating on specific destinations.

2. METHODS

We use data from the 2018 Montréal Origin-Destination (O-D) survey which
is administered every S years by the regional public transport planning
authority in the Montréal metropolitan region. In this survey, a travel diary
recording the most recent weekday trips is collected from a 4% random sample
of households in Montréal. Only home-based trips with valid O-D pairs that
were made within Montréal’s metropolitan area boundary were considered for
the analysis. We exclude trips with other as a purpose or which were carried out
to pick up or drop oft someone or those longer than 90 minutes. We include
only trips made by people between 17 and 85 years old. Overall, we analyze
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Figure 1. Histograms for actual and potential T'T by sustainable trips for different purposes

63,824 home-based trips made for six purposes by walking (N=6,746), cycling
(N=1,673), public transit (N=12,808), and car (N=42,597). TT for actual
trips by sustainable modes (walking, cycling, and public transit) were calculated
using the r5r package in R (Pereira et al. 2021), supported by OpenStreetMap
networks and General Transit Feed Specification (GTFS) data. The same
package was used to calculate the fastest travel time/mode if a car trip would
have been replaced by a sustainable mode. We use the term potential trips to
refer to the trips which have the same O-D coordinates as the ones originally
done by car, but have the TT of the fastest sustainable mode. Finally, we
collected Walk Score data using an API from walkscore.com to account for

local accessibility.

3. FINDINGS

Figure 1 displays TT histograms of actual (N=21,227) and potential
(N=42,597) sustainable trips by purpose: work, school (college level),
shopping, leisure, healthcare, and social. Around 14% of the trips to work
were conducted by sustainable transport in less than 15 minutes of travel time,
while 16% of the work trips conducted by car can be reached by a sustainable
transport mode within that time threshold. Including work trips clearly
hinders the possibility of achieving a 15-minute city concept in the North
American context due to the complex and specialized nature of work activities.

Meanwhile, for shopping and leisure trips, the percentage of potential trips
that can be made in less than 15 minutes of travel time were around 43% and
34% respectively, while the actual trips made in less than 15 minutes of travel
time with a sustainable mode were 55% and 40%.
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Table 1. Percentage of trips within 15 and 30 minutes of travel time for different purposes
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Trip Purpose

Shopping

Leisure

Work

Travel Time

15 min 30 min

15 min

30 min

15 min

30 min

Actual Trips (Sustainable mode)

Potential Trips

54.7%
43.4%

83.5%
71.2%

39.8%
33.5%

75.0%
62.6%

13.6%
16.2%

47.1%
38.2%

The expansion of TT to 30 minutes accommodates a remarkably high
percentage of both actual and potential trips for shopping and leisure purposes
(Iable 1). However, the percentage work trips achievable in less than 30
minutes by sustainable modes remains below 50%, stressing on the difficulty of
involving work trips in the definition of the 15- or 30-minute city.

Such a high percentage of actual and potential trips place shopping and leisure
trips in the forefront for redefining the x-minute city concept. School (college
level and higher), social visits, and healthcare trips represented a small number
of trips compared to other purposes and had small percentages below the
15-minutes and 30-minutes threshold by a sustainable or potential sustainable
mode, indicating that including these destinations in the concept’s definition
might be counter-productive due to their small numbers and spatial dispersal.

Plotting the distribution of Walk Score at trips’ origins against actual
(sustainable mode) and potential (car trips replaced by sustainable modes) T'T
to the six destinations (Figure 2) shows that half of the actual sustainable trips
fall in high Walk Score zones (with the median value ranging between 82 and 89
for the different destinations). This shows how higher local accessibility zones
are encouraging travel via sustainable modes. Meanwhile, potential trips have
a visible dispersity across the Walk Score spectrum. Looking at the trips falling
above the Walk Score median values for sustainable trips with a T'T less than
15 and 30 minutes, we find that a very small percentage of potential trips fall
in that area. For example, the median Walk Score is 87 for actual sustainable
shopping trips. Considering origins with a similar or higher Walk Score, less
than 5% and 8% of the total potential shopping trips could be performed in
a TT less than 15 and 30 minutes, respectively. To attract the remaining trips
that can be carried out in these T'T thresholds, land use management strategies
including mixed-use and higher density developments need to take place. This
will in turn increase the local accessibility of car users, potentially encouraging
them to switch to a sustainable mode.

Our analysis shows that the 15-minute city is clearly unattainable using its
existing definition of reaching all destinations by walking and cycling. We call
for an expansion of the modes used to include public transit. We suggest
concentrating on a set of desired destinations (Leisure and Shopping) that has
a high actual and potential sustainable number of trips to develop policies that
can encourage mode switching for car users. Land use management strategies
that increase density, diversity and have attractive designs are necessary to
increase local accessibility, which will serve as a catalyst for the realization of
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Figure 2. TT and Walk Score scatter plots for actual and potential sustainable trips for different purposes

potential sustainable mode trips. Allowing for the development of leisure and
shopping destinations that cater to the specific needs of the population could
help attract more people into the 15- and 30-minute TT threshold. Future
research can incorporate statistical models that control for other cofounding
variables to further investigate the relationship between local accessibility and
traveling using sustainable modes.

ACKNOWLEDGEMENTS

The authors would like to thank Carolyn Birkenfeld for her help in the data
preparation for this research and Leila Hawa for the Walk Score data collection.
We would also like to thank Mr. Daniel Bergeron from ARTM for providing
us with access to the detailed Montréal O-D-survey data. This research was
funded by The Natural Sciences and Engineering Research Council of Canada
(Project number NSERC RGPIN-2023-03852).

Submitted: April 15,2023 AEST, Accepted: May 27, 2023 AEST

International License (CCBY-SA-4.0). View this license’s legal deed at https://creativecommons.org/
licenses/by-sa/4.0 and legal code at https://creativecommons.org/licenses/by-sa/4.0/legalcode for more
information.

a This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0

Findings


https://findingspress.org/article/77506-exploring-the-x-minute-city-by-travel-purpose-in-montreal-canada/attachment/162266.jpeg

Exploring the X-Minute City by Travel Purpose in Montréal, Canada

REFERENCES

Birkenfeld, Carolyn, Rodrigo Victoriano-Habit, Meredith Alousi-Jones, Aryana Soliz, and Ahmed El-
Geneidy. 2023. “Who Is Living a Local Lifestyle? Towards a Better Understanding of the
15-Minute-City and 30-Minute-City Concepts from a Behavioural Perspective in Montréal,

Canada.” Journal of Urban Mobility 3: 100048. https://doi.org/10.1016/j.urbmob.2023.100048.
Levinson, David. 2019. The 30-Minute City: Designing for Access. Network Design Lab.

Lu, Michael, and Ehab Diab. 2023. “Understanding the Determinants of X-Minute City Policies: A
Review of the North American and Australian Cities’ Planning Documents.” Journal of Urban

Mobility 3: 100040. https://doi.org/10.1016/j.urbmob.2022.100040.
Moreno, Carlos. 2020. “The 15-Minute City.” Video. TED Conferences. 2020.

https://www.ted.com/talks/carlos_moreno_the_15_minute_city.

Pereira, Rafael H. M., Marcus Saraiva, Daniel Herszenhut, Carlos Kaue Vieira Braga, and Matthew
Wigginton Conway. 2021. “R5r: Rapid Realistic Routing on Multimodal Transport Networks

with RS in R.” Findings 21262. https://doi.org/10.32866/001¢.21262.

Findings


https://doi.org/10.1016/j.urbmob.2023.100048
https://doi.org/10.1016/j.urbmob.2022.100040
https://www.ted.com/talks/carlos_moreno_the_15_minute_city
https://doi.org/10.32866/001c.21262

	1. QUESTIONS
	2. METHODS
	3. FINDINGS
	ACKNOWLEDGEMENTS

	References

