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Abstract

Highlights

There is no standard naming convention for cycling infrastructure across cities. Our aim
was to develop a common nomenclature for cycling infrastructure in Canada, relevant
to the context of public health practice. We drew on transportation engineering design
guides and public health guidance to develop a bicycle facility classification system: the
Canadian Bikeway Comfort and Safety (Can-BICS) classification system, a three-tiered
classification scheme that groups five bicycle facilities based on safety performance and
user comfort. Adopting consistent nomenclature as per the Can-BICS system will support regional and national surveillance efforts in public health, planning and
sustainability.
Keywords: open data, active transportation, cycling, infrastructure, nomenclature

Introduction
Getting more people to cycle, more often,
is a goal common to public health, sustainability and transportation agendas.1-4
Many cities assemble data on their cycling
infrastructure and increasingly make
these data publicly available through
open data initiatives; however, there is no
standard naming convention to describe
cycling infrastructure. This lack of common nomenclature hinders research and
practice efforts to understand the role of
cycling infrastructure in supporting active
travel across communities.
Our aim was to develop a common
nomenclature for cycling infrastructure in
Canada, relevant to the context of public
health. Such nomenclature is a foundational step toward the operationalization
of metrics that may be used for public
health research and surveillance of physical activity in Canada.5 We considered

cycling infrastructure to be part of roadways or paths intended for cycling (also
referred to as “bicycle facilities” or “bikeways”); we did not include end-of-trip
facilities such as cycle parking, lockers or
showers, which are not consistently tracked.
This study is exempt from Research Ethics
Board review as the research uses exclusively publicly available information for
which there is no reasonable expectation
of privacy.

Methods
Overview
We reviewed transportation engineering
design guides and used public health
guidance to develop a classification system based on safety performance (injury
or crash risk along different infrastructure
types) and user comfort (preferences for
infrastructure types in terms of comfort

• A common nomenclature for cycling
infrastructure in Canada is needed
to further public health surveillance efforts on active-transportation environments.
• The Can-BICS system is a threetiered cycling infrastructure classification system that reflects the
safety performance and user comfort of five bicycle facility types.
• High-comfort bikeways are lowstress routes. These bikeways include
cycle tracks on major streets, local
street bikeways and cycle-only offstreet paths.
• Medium-comfort bikeways are low-
to-medium stress routes. These
bikeways include multi-use paths
sited next to a roadway or along
independent corridors.
• Low-comfort bikeways are highstress routes. These bikeways
include painted bike lanes along
busy roadways.

and stress). We also compiled cycling
infrastructure names used in open data
from Canadian municipalities and mapped
them onto the nomenclature classification
system.

Engineering design guide review
We reviewed national transportation engineering design guides from Canada and
the USA published within the last 5 years
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to identify how cycling infrastructure
types are defined and categorized. From
these we identified other relevant documents. The documents reviewed were as
follows: the Transportation Association of
Canada (TAC) Geometric Design Guide for
Canadian Roads6; the City of Vancouver
Transportation Design Guidelines: All Ages
and Abilities Cycling Routes7; CROW Design
Manual for Bicycle Traffic8; NACTO’s Urban
Bikeway Design Guide9 and Designing for
All Ages & Abilities: Contextual Guidance
for High-Comfort Bicycle Facilities10; and the
Massachusetts Department of Transportation
Separated Bike Lane Planning & Design
Guide11.

Developing classification
We analyzed the classification approaches
and justification within each of the engineering guidelines to inform our proposed
nomenclature. We also reviewed the public health literature on safety and pref
erence for cycling infrastructure types
because safety performance and user
comfort were primary organizing principles for the classification scheme (for
more information, see the review in The
Canadian Bikeway Comfort and Safety
(Can-BICS) Classification System: A Proposal
for Developing Common Naming Conventions
for Cycling Infrastructure report12). Our
preliminary classification scheme was
reviewed by one US and three Canadian
experts in the fields of public health
(n = 2) and transportation planning and
design (n = 2). Their feedback resulted in
refined infrastructure definitions but no
substantial changes to the classification.

Open data analysis
Our aim was to characterize the range of
cycling infrastructure names used by
Canadian communities to understand the
scope of the nomenclature and how this
interfaced with the proposed Can-BICS
scheme. To select a national sample, we
chose the 10% most populated census
subdivisions from each province and territory. Taken together, these 45 census subdivisions covered 50.4% of the Canadian
population.
We searched for a cycling infrastructure
dataset and supplemented open data with
a municipal cycling map when necessary.
We extracted all names used in the municipal data and categorized these to the
Can-BICS classification scheme. First, where
possible (~60% of names), we categorized
Vol 40, No 9, September 2020

Comparing open data facility names with
Can-BICS

facility names to the five Can-BICS cycling
facilities by name alone (e.g. bike lanes
categorized as painted bike lane). To
ensure rigour, we performed spot checks
on 10% of these facility names by using
Google Street View (an online street view
imagery service) and QGIS (a geographic
information system) to locate and identify
infrastructure types; all matched. Where
the name itself did not facilitate easy categorization (~40%), we relied on Google
Street View and QGIS. The open data files
and facility name data are available through
the SFU RADAR repository (researchdata
.sfu.ca).

Of the 45 municipalities, 89% (n = 40/45)
had an open data catalogue and 80% of
these included a cycling infrastructure
dataset (n = 32/40). Data sources were
published between 2005 and 2019. We
extracted 269 cycling infrastructure names
from open data (range: 2–14 per census
subdivision) after removing obvious
pedes
trian infrastructure (e.g. stairs and
sidewalks), route fragments and decommissioned routes. About 100 unique
names were in use, after taking into
account related terms (e.g. bike lane and
bicycle lane). We categorized 60% of the
269 names to the five Can-BICS cycling
facilities by name alone (e.g. bike lanes
categorized as painted bike lane). The
remaining 40% (n = 108) we assessed via
Google Maps Street View (see The
Canadian Bikeway Comfort and Safety
(Can-BICS) Classification System: A
Proposal for Developing Common Naming
Conventions for Cycling Infrastructure).12

Results
The six engineering design guidelines
identified multiple cycling facilities. We
grouped these into five consolidated categories (“painted bike lanes,” “local street
bikeways,” “cycle tracks,” “bike paths” and
“multi-use paths”) related to design, exclu
sivity for cyclists and proximity of cyclists
to other road users.6,7 Some guides touched
on safety (e.g. separation from motor
vehicles), but there was little explicit consideration of user preference or comfort,
especially for roadway cycling facilities.

We compared municipal open data nomen
clature and Can-BICS (Figure 1) to assess
overlap. Note that the proportions reported
here represent the frequency of use of this
facility name across the open data files
and not the proportional distance of an
infrastructure type within the cycling network. We found that 23% of names in
open data were high-comfort bikeways:
8% being cycle tracks, 12% local street
bikeways and 3% bike paths. Overall,
24% were medium comfort (multi-use
paths) and 28% were low comfort
(painted bike lanes).

Integrating practice guidelines and public
health considerations to categorize infrastructure that would best encourage
cycling and make cycling safer, we developed the Canadian Bikeway Comfort and
Safety (Can-BICS) classification system.
This three-tiered classification scheme groups
five cycling facilities based on safety performance and user comfort (Table 1):
•

High-comfort bikeways. These lowstress cycling facilities are comfortable
for most people. Route types include
cycle tracks alongside busy roads, local
street bikeways and off-road bike paths.

•

Medium-comfort bikeways. These low-
to-medium stress cycling facilities are
considered comfortable by some people. The off-road infrastructure multiuse path fits within this category.
Multi-use paths are shared with pedestrians and other active modes and can
be located along a road or in an independent corridor.

•

Low-comfort bikeways. These cycling
facilities are high stress and comfortable for few people. The infrastructure
type within this category is a painted
bike lane, where people are cycling in
a painted lane along busy roadways.
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There were also facility names that arose
in open data but did not fit the Can-BICS
criteria as they are not considered suitable
(i.e. safe or comfortable) for promoting
cycling for people of all ages and abilities
based on the current state of knowledge.
Many were shared lanes, that is, sharrows
in a car travel lane. There is no evidence
that sharrows provide the benefit of safety,
and the majority of people do not want to
share a travel lane with motor vehicles.
Others were gravel trails, namely multiuse trails surfaced in gravel, dirt or aggregate, including mountain bike trails,
walking trails in parks or hiking dirt paths.
The Transportation Association of Canada
guidelines explicitly exclude gravel trails,
with the rationale that these are accessible
to a smaller range of bicycles and have
unique design requirements.6 Finally, “mixed
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TABLE 1
The Canadian Bikeway Comfort and Safety (Can-BICS) Classification System
High-comfort bikeways: Comfortable for most people
Facility

Description

Image

Cycle track

A roadway lane exclusively for cyclists and physically separated from both
motor vehicles and the sidewalk. Separation from motor vehicle traffic must
include a vertical barrier (e.g. a raised median, bollards, box planters or trees
and landscaping). Separation from the sidewalk may include street furniture, a
curb or landscaped buffer. Facility may be at the level of the roadway or the
sidewalk or between the two.

Local street
bikeway

A local street (no centre line or lanes) where cyclists share the roadway with
motor vehicles. Traffic-calming elements limit motor vehicle speeds and
volumes and inhibit their through travel. Bicycle priority measures facilitate
cyclists’ safe crossing of streets and limit stops and delays. The facility includes
measures to improve cyclist comfort: smooth surfaces; street lighting;
wayfinding signage and pavement markings; and consistent paving material
and colour.

Bike path

An off-road paved path exclusively for cyclists located along independent
corridors away from a road. May be one-way or two-way with a centre line.
Often adjacent to a walking path and separated by a painted line, curb or
landscaped buffer.

Continued on the following page
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Medium-comfort bikeways: Comfortable for some people
Facility
Multi-use path

Description

Image

A two-way paved path shared by cyclists, pedestrians and other users (e.g.
skateboarders and rollerbladers). May be located along independent corridors
away from a road or next to a roadway and physically segregated from motor
vehicles (replacing a sidewalk).

Low-comfort bikeways: Comfortable for few people
Facility

Description

Painted bike lane

A painted lane along a busy roadway that is designated by bicycle and
diamond pavement markings and signs as exclusively for cyclists. The lane is
positioned between a vehicle travel lane and the curb. It may be buffered using
diagonal or chevron hatching or unbuffered. Includes both advisory bike lanes
(marked by broken lane lines) on the edge of roadways too narrow to provide
exclusive cycling and driving spaces and bicycle accessible paved shoulders
(indicated by an edge line and bike route signs or stencil markings) on roads
without a curb.

Image

Source: The Canadian Bikeway Comfort and Safety (Can-BICS) Classification System: A Proposal for Developing Common Naming Conventions for Cycling Infrastructure.12

traffic” infrastructure (unimproved local
roads) may serve as links to the main
cycling network, but without signage or
traffic calming, do not constitute cycling
infrastructure. Together, these routes comprised 26% of the different facility names
in open data.

Discussion
The Canadian Bikeway Comfort and Safety
(Can-BICS) classification system defines
Vol 40, No 9, September 2020

five types of cycling facilities ordered into
a three-tiered classification scheme based
on safety performance and user comfort.
The classification was informed by a
review of professional practice guidelines
for bicycle facility design, public health
literature on safety and preferences and a
scan of current naming conventions. This
approach focuses on safer cycling facility
types preferred by people of all ages and
abilities, reflecting a public health perspective that aims to get more people
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cycling, more often, for both individual
and population-level benefits.13
A standardized nomenclature approach
for cycling infrastructure is essential for
public health surveillance as it can enable
comparisons of the availability and infrastructure types across settings and over
time. We envision that planners can apply
the standardized nomenclature in CanBICS to categorize the routes in their own
communities and enable the development
Health Promotion and Chronic Disease Prevention in Canada
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FIGURE 1
Categorization of municipal open data bicycle facility namesa to the Can-BICS classification system

Cycling
facility names
269

Cycle tracks

Local street
bikeway

Bike path

Multi-use
path

Painted bike
lane

Not within
Can-BICS

22 (8%)

33 (12%)

7 (3%)

64 (24%)

74 (28%)

69 (26%)

Gravel trail

Shared lane

Mixed traffic

23 (9%)

41 (15%)

5 (2%)

Source: The Canadian Bikeway Comfort and Safety (Can-BICS) Classification System: A Proposal for Developing Common Naming Conventions for Cycling Infrastructure.12
Abbreviation: Can-BICS, Canadian Bikeway Comfort and Safety.
a
269 facility names from across 45 census subdivisions.

of granular spatial data and metrics to
support local public health authorities.
For Can-BICS, next steps are to operation
alize metrics (e.g. kilometres of high/
medium/low-comfort routes per area),
identify spatial units (e.g. dissemination
area) and boundary issues, and evaluate
the quality of open data sources. Emerg
ing work suggests OpenStreetMap (OSM;
openstreetmap.org) is a promising data
source for Canadian cities.14 For a national
effort, any data source must be evaluated
in terms of access, completeness and comparability, but the potential to streamline
and standardize efforts is strong.

Strengths and limitations
Design matters. While Can-BICS uses a
broad classification of user comfort and
safety, there are nuances. A cycle track
(high comfort) that is poorly designed
may have greater injury risk than a welldesigned painted bike lane (low comfort).
Intersection treatments and network connectivity also impact route safety and
comfort.

Conclusion
There is limited past work in harmonizing
the names for cycling infrastructure across
cities, although this is important for comparing neighbourhoods within a single
city or a set of cities as part of a national
approach.15,16 A standardized nomenclature
Health Promotion and Chronic Disease Prevention in Canada
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such as Can-BICS is a foundational step
toward building capacity in public health
surveillance for urban cycling environments.
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