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Abstract

Global bird populations are declining as a result of human activities. The objectives of this
research are to characterize barriers to transdisciplinary integration of bird safe design
into professional practice, and to identify opportunities to improve technical proficiency
among relevant sectors. This study employs a design studio methodology to inform the
development of practical and accessible tools for practitioners and governments. Findings
of these studio initiatives were informed through a combination of policy, geospatial,
and literature analyses, case study examinations, field research, as well as an online
survey circulated to relevant professionals across North America, and an interactive
online workshop. This research underscores the effectiveness of co-creative design-
based methodology in bridging disciplinary siloes in response to complex socioecological
challenges, such as mitigating bird collisions and biodiversity loss in cities. To restore
ecological networks and sustain wildlife in urban areas, active mitigation efforts, including
policy change and outreach programs must be made to reduce the risk of birds colliding
with surrounding built structures.
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The accelerating rate of species loss driven by
human activities is widely published, with estimates
warning that one million animal and plant species
are now threatened with extinction, and many
within the coming decades'. Throughout the world,

migratory bird populations are struggling to adapt
to threats associated with human exploitation and
modification of landscapes. Research has documented
widespread declines in species abundance as well
as genetic diversity within species”™. The severe
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challenges facing bird populations in North America
and globally are resulting in a sharp decline, even
for species considered common and adaptable
(also called ‘habitat generalists’ ) which include
sparrows, warblers, blackbirds, larks and finches".
Such findings were echoed in a comprehensive
assessment of declines in North American avifauna
by Rosenberg et al” who reported a total cumulative
loss approaching 3 billion birds since 1970, with
more than 90 percent of the total loss attributed to
12 bird families (including those considered habitat
generalists).

Factors contributing to the decline of birds
vary around the world and between species'”. Loss
of habitat is a principal driver of bird population
declines and loss of biodiversity generally”. Between
remaining fragments of natural bird habitat, the
built environment has brought the introduction of
novel forms of artificial habitats for birds that have
potential to be woven into the fabric of cities, such
as pollinator gardens, vegetated corridors and green
infrastructure. While these urban habitats attract and
support birds, including both year-round residents
as well as migratory species, they may also create
ecological traps or sinks that draw animals towards
hazards. Several key anthropogenic stressors that pose
direct threats to wild birds are heightened in urban
areas, especially in communities situated along key
migratory routes” known as ‘flyways’ *. Migratory
bird species are present in higher abundance in cities
along flyways during seasonal peaks at particular
times each year, such as while birds are moving
between their breeding and non-breeding ranges"’.

To address widespread declines in migratory
bird populations and support population recovery,
bird safe building design measures, policies, and
programs are gaining momentum across local,
regional, national and international scales" "%, Bird
safe design measures consist of various evidence-
based techniques and technologies to reduce bird-

[13

glass collisions'’. For instance, bird safe design

strategies include the use of visual markers and
patterns on glass, and architectural features which
occlude glazing (e.g., grilles, shutters or solar shades
applied over windows), as well as dark sky lighting
specifications aimed at reducing the extent of
architectural uplighting and artificial light emanating
from building interiors. Mitigation of collisions
applied at the scale of individual buildings may be
especially effective when complimented by other
citywide campaigns and programs ® that enlist public
participation through advocacy and education on the
adoption of bird safe practices. Yet, awareness and
adoption of new technologies and design practices
by relevant industry sectors that interact with the
planning and maintenance of buildings (e.g., urban
design, architecture, landscape architecture, and
planning, etc.) remains limited. As a result, effective
implementation of bird safe design in practice is
constrained by a lack of technical proficiency on the
part of practitioners who are responsible for making
building design decisions and advising property
owners.

The Bird Safe City Project: Advancing Bird
Safe Design in Policy, Planning, and Education
(BSCP) was initiated and undertaken in 2023 by the
Ecological Design Lab, a collaborative design-research
and practice studio based at Toronto Metropolitan
University’ s School of Urban and Regional Planning,
directed by Professor Nina-Marie Lister. As one of
the lab’ s ongoing research initiatives, this project
aims to address the aforementioned shortcomings
in design practice to effectively address and reduce
bird population decline resulting from urbanization,
specifically fatal bird collisions with the built
environment. The BSCP is part of a longstanding
and ongoing research partnership between the
Ecological Design Lab and the Fatal Light Awareness
Program (FLAP) Canada ¥ . The BSCP has been
advanced through applications of the design studio.
Derived from the 19th century Beaux-Arts movement,
the studio is an established model to cultivate the

@ A flyway can be defined as “the totality of the ecological systems that are necessary to enable a migratory waterbird to survive and fulfil its

annual cycle” .

@ Examples of public-oriented education and awareness programs to reduce bird collisions include: The City of Toronto’ s Lights Out initiative

and World Migratory Bird Day.

® The Bird Safe City Project webpage can be viewed on the Ecological Design Lab’ s website at: https://ecologicaldesignlab.ca/project/bird-

safe-city/.

@ FLAP Canada is a non-profit specialist organization consisting of leading subject matter experts on bird-building collisions.

TREM / TR SIS



pedagogy of collaborative design thinking and its
creative application""”. The design studio is a space
for, and an approach to, learning by employing a
creative “hands-on” and experiential practice, and
has long been a valued foundation of professional
architectural, landscape, urban design, and urban
planning education™.

Using the BSCP as a case study, here we explore
how the design studio as a methodological approach
was used to inform the development of practical and
accessible tools for practitioners and governments
in creating bird safe cities. This paper offers critical
insights and presents a model for bridging gaps
between research and practice to advance evidence-
based design principles critical for sustainable urban
planning and development.

1 Threats to Birds in Cities

Birds fill ecological niches throughout the world
and provide diverse services and benefits that are
essential to healthy functioning ecosystems (e.g.,
pollination, seed dispersal, pest control, etc.)"*.
The services performed by birds in turn contribute
to a range of benefits for other animal and plant
species, as well as to human health and well-being.
For instance, studies have revealed the mental and
physical benefits that birds provide to people who
perceive them, demonstrating the ability of everyday
encounters through birdsong and recreation to treat
mental health conditions such as anxiety, depression
and ecodistress'**". Consequently, declines in the
abundance and diversity of bird species has far-
reaching effects beyond environmental degradation
and include detriments to human vitality, as well as
economic, social and cultural impacts, in regions
throughout the international ranges of migratory
species™",

Among the most significant threats to birds in
urban areas is the risk of collisions with buildings.
Collisions occur frequently with glazed surfaces (i.e.,

22231 with studies from

glass) on building exteriors
North America recording most collisions taking place
during daytime hours”**”. Numerous environmental
correlations of collisions have been identified,
including characteristics of buildings, landscaping
around buildings (which may attract birds),
properties of glazing materials and the presence

of bright artificial lights outdoors or emanating

from the interior of buildings”***. When present in
combination, these conditions create significant risks
that are widespread across the built environment.
As birds are attracted to lights, they may become
disoriented during their nocturnal migrations and
are susceptible to colliding with glass in the early
morning and daylight hours™".

Despite being preventable, bird collisions with
glass remain a leading direct source of bird mortality

Bl Glazed surfaces exist in diverse

by humans
contexts within the built environment, including and
not limited to building windows and spandrels, as
well as transportation shelters, glass railing systems
and sound barriers. The appearance of glass is
influenced by outdoor lighting conditions throughout
the day. Glass may appear transparent, resulting in
collisions where birds fail to detect the glass and
attempt to fly through it. In other conditions, glass
may appear to reflect habitat (e.g., the surrounding
vegetation) or open space, resulting in collisions
where birds mistake the reflection for the real thing
and attempt to fly towards a perceived extension of
open space™™" (
bird collisions is positively correlated with the size of

Figure 1). While the risk of causing

the glazed surface, collisions may still occur even at
small windows.

2 The Bird Safe City Project

At present, the BSCP comprises two research
initiatives: the Bird Safe City studio and the
subsequent Bird Safe City Building studio. Led by
the Ecological Design Lab, these two initiatives were
undertaken using the design studio as a form of
design-research praxis, engaging undergraduate and
graduate level students in the School of Urban and
Regional Planning at Toronto Metropolitan University,
in collaboration with subject matter experts on
bird collisions and relevant professionals in active
practice.

2.1 The Bird Safe City Studio

The first study, the 2023 Bird Safe City: Bird Safe
Design Guidelines for the Biophilic City, centered on
planning and design through a detailed analysis of
how bird safe design guidelines are applied within
the municipal development approval process in
Toronto, Ontario, Canada. The City of Toronto is
noteworthy as the first municipality in the world to
enact bird safe design in policy through the Toronto
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Green Standard"”, initially implemented as a
voluntary standard in 2006 and later as a mandatory
requirement in 2010,

As part of the design praxis methodology
employed by the Ecological Design Lab, the initial
Bird Safe City studio was undertaken by six graduate
students in Toronto Metropolitan University’ s
Master of Planning in Urban Development program.
The purpose of this pilot study was to inform
recommendations for the City of Toronto supporting
a future update of its Bird-Friendly Development

@

Guidelines © (which provides specifications for
bird safe design regulated under the Toronto Green
Standard) integrating current evidence-based bird
safe design practices into city policies to reduce
bird-glass collisions, and more broadly, mitigate the
adverse impacts of urbanization on biodiversity. The
findings of this first studio initiative were informed
by a policy scan, case study examination, geospatial
analysis, field research with FLAP Canada consisting
of building surveys, and a comprehensive literature
review. This methodological framework provided the
research team with a comprehensive understanding
of local and global bird safe design approaches in
contexts applicable to Toronto.

The policy scan gathered information from the
Canadian municipal, provincial and federal levels
of government to identify legislation relevant to
environmental protection and building construction.
The research team then examined a series of case
studies on biodiversity protection and on bird
safe design from jurisdictions outside of Toronto,
beginning with 15 cities part of the Biophilic Cities
Network @ . The scope of this analysis was then
narrowed to three municipal case studies based on
the themes of enforceability of policies, biophilic city
membership, topography, and proximity to a bird
migration flyway. Geospatial analysis was also used

to identify location-related hazard thresholds for
Toronto, considering the presence of vegetation near
buildings, further underscoring the significance of
vegetation on biodiversity recovery and its relevance
to applications of bird safe design. In addition,
the research team participated in fieldwork by
accompanying a registered and trained volunteer
of FLAP Canada during building patrol sessions to
survey, report and record data from observed bird-
window collisions. This fieldwork allowed the team
to gain first-hand experiences with the impacts of
building design on bird safety. The sessions consisted
of patrolling downtown Toronto to document, rescue
or secure birds that collided with built infrastructure®
(Figure 2).

2.2 The Bird Safe City Building Studio

The second initiative of the project, the Bird-
Safe City Building: A Professional Training Needs
Assessment, was undertaken by 12 undergraduate
students in Toronto Metropolitan University’ s Urban
and Regional Planning program. This study aimed
to assess critical gaps in knowledge and awareness
among professionals responsible for implementing
bird safe building solutions in their respective
practice.

Based on defining these gaps, the project
produced evidence-based recommendations for
advancing professional education about bird
safe design. These outcomes were intended to
support FLAP Canada with their goal to advance
the organization’ s industry-focused outreach and
education. This studio project included data obtained
by the research team through an online survey of
relevant professionals sampled from across North
America, as well as an interactive online workshop.

This study began with secondary data collection,
starting with a policy scan of current planning policy
and building design standards related to bird safety

@ The Toronto Green Standard has undergone several updates, including revisions to the bird safe design specifications, and is currently in
its fourth version: https://www.toronto.ca/city-government/planning-development/official-plan-guidelines/toronto-green-standard/toronto-

green-standard-version-4/.

@ In 2007, Toronto’ s original Bird-Friendly Development Guidelines provided the first comprehensive strategies to reduce risks to migratory
birds. The City has since produced two documents that supersede the original and support the application of the Toronto Green Standard, the

Bird Collision Deterrence and Light Pollution performance measures.

® The Biophilic Cities Network facilitates a global community of partner cities, organizations and individuals committed to collectively

planning and designing nature-positive cities.

@ Knowledge gained through the fieldwork component was adapted by the team and applied in the subsequent and recent launch of a campus-
based project titled “Bird Safe TMU” which will bring bird safe design strategies to the Toronto Metropolitan University downtown campus:

https://ecologicaldesignlab.ca/project/bird-safe-cityy.
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across Canada. Next, the research team circulated an
online survey to relevant practitioners to assess their
awareness, knowledge, and professional involvement
in bird safe planning and building design within
their respective fields. The survey consisted of
predominantly quantitative, close-ended questions
with few qualitative, open-ended questions. While 133
responses were logged by Qualtrics, not all responses
to all questions were considered complete and
included in the dataset. Finally, a transdisciplinary
online workshop was held with various professionals,
subject matter experts and municipal representatives
to elaborate upon the trends revealed by the survey.
This workshop included 31 participants and focused
on characterizing successes and limitations in
implementing bird safety in practice and identifying
participants’
development education. The workshop used a mixed-

preferences for receiving professional

methods approach of both qualitative and descriptive
quantitative research methods, consisting primarily of
open-ended prompts and semi-structured questions,
some of which had closed-format responses which
could be described quantitatively.

3 Results and Outputs

3.1 Bird-Safe City Design Guidelines

In building upon the practices initially developed
in the City of Toronto, the findings of the Bird Safe
City studio are intended to be applicable across dense
metropolitan areas of similar conditions globally. The
studio can help expand existing tools and provide an
array of strategies for professional planners to protect
bird life in urban environments. Findings of the initial
study were compiled into the Bird-Safe City: Design
Guidelines for the Biophilic City Planning Report™
presenting key opportunities and challenges for bird
safe design guidelines and associated regulations
for the City of Toronto. The recommendations
for updating the City of Toronto’ s Bird-Friendly
Development Guidelines include modifications to
specifications that would align the seminal municipal
document with the newer CSA A460:19 Bird-friendly
building design standard, which is more universally
applied in other national and subnational planning

jurisdictions™". As of the time of writing, the next
scheduled revision to the Toronto Green Standard
remains pending “ . As such, the recommendations
outlined in the report have not yet been implemented;
FLAP Canada has provided feedback consistent with
this research for the update to the City of Toronto
staff. The accompanying Bird-Safe City: Planner’ s
Bird-Safe Design Toolkit™ was developed to provide
practitioners such as planners, architects and civil
servants with key information on the implementation
and requirements for bird safe design. This resource
includes an applicant questionnaire (specific to the
City of Toronto) which can be used to determine if
a property is subject to the Toronto Green Standard
and is thus required to comply with bird safe design
requirements enforceable through site plan control.
3.2 Bird-Safe City Building Assessment Report

The findings of the second initiative were
compiled into the Bird-Safe City Building: A
Professional Training Needs Assessment Report™,
Through its collection of data from surveyed
professionals (Table 1) and workshop participants
(Table 2), this preliminary study illuminates gaps in
both practical knowledge and policy understanding
of bird safe design among practitioners, underscoring
the critical need to advance professional training.
While 60% of participants in the survey reported
being generally familiar with more mainstream
strategies, such as bird safe glass and light pollution
reduction, they indicated that they lacked the
knowledge required to assess the effectiveness of
interventions or policies applicable to mitigation of
bird collisions. Most practitioners rated awareness
of bird safe design in their field as low: 61% of
respondents who self-identified as experienced
with bird safe design measures rated their peers as
having low awareness, while 88% of respondents
who identified as inexperienced rated awareness of
their peers as low. When combined (experienced and
inexperienced respondents), approximately 70% of
all respondents rated professional awareness of bird
safe design standards and practice in their field at 5
or below (1 indicating unaware, 10 indicating highly
aware). While 36% of all respondents believe bird safe

@ As of the time of writing, the status of the Toronto Green Standard remains unclear. In May 2025 the Government of Ontario passed Bill 17,
the Protect Ontario by Building Faster and Smarter Act, which was intended to remove the authority of municipalities to enforce green building

standards. Regulations to implement Bill 17 remain pending.
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design requirements are effective or very effective
within their regional jurisdiction, 24% recorded that
they are unsure. This result suggests that uncertainty
about the efficacy of interventions may be a barrier
to adopting bird safe design measures in practice.
Importantly, the findings from the survey and the
workshop informed a series of recommendations for
professional training developed by the research team

for FLAP Canada. Based on these recommendations
from the preliminary study, FLAP Canada plans to
produce educational materials to support professional
development and competency in bird safe design.
The recommendations provide a foundation upon
which new training materials for practitioners can
be established to fill knowledge gaps and guide
strategies that increase engagement and ultimately

Tab.1 A subset of quantitative questions included in the online survey, along with aggregate responses

Survey Question

Responses

Which of the following best describes your professional work?
(Select all that apply)

How often do you encounter landscapes and/or buildings that
are meant to be bird-safe but fall short?

What resources or additional information would most benefit
your understanding of bird safety? (Select all that apply)

What formats of information or training would you find most
helpful? (Select all that apply)

Within your regional jurisdiction(s) (municipal, provincial, etc.),
how effective do you believe that bird-safe design requirements
and/or guidelines are at reducing bird collisions with buildings?

Planner (1); Architect (2); Landscape Architect (3); Engineer (11); Building
Inspector/Site Plan Technician (4); Wildlife Removal / Pest Control Service
Provider (5); Facility Manager (6); Building Service Contractor (7); Researcher (8);
Environmental Consultant (9); Other (please specify) (10)

Always (0); Very often (23); Sometimes (18); Not often (4); Never (6); Unsure (18)

Tools to communicate value to clients and stakeholders (61); Bird-safe landscape
and design strategies (57); Technical building design guidelines (54); Logistic
information regarding specific interventions (52)

Departmental or on-the-job training (1); Course-based instruction (online
modules) (2); Course-based instruction (in-person) (3); Guest speaker lectures
(4); Design-based training exercises (5); Guides and reference materials (7); Other
(please specify) (6)

Ineffective (3); Not very effective (12); Somewhat effective (12); Neutral (5); Effective
(18); Very effective (10); Unsure (19); Not applicable (0)

Note: Values in brackets indicate the number of participants who selected that response option. Respondents had the option to skip
questions, so the number of responses varied. The full dataset can be accessed in the report Bird-Safe City Building: A Professional Training

Needs Assessment™.

Tab. 2 A subset of discussion prompts and responses received during the online workshop

Prompt

Response

How would you define a successful bird-safe design in terms of
aesthetics and functionality?

What does bird safe design mean to you?

“A successful design for bird-friendly is one in which the visual markers
are integral to the overall design: in other words, bird-friendly is NOT an
afterthought!”

“Regulations and guidelines not limited to making how things can be avoided
by the birds; creating new safe space for birds needs to be considered as well.”

In 2050, bird-safe building design is standard practice across all
major municipalities across North America. Bird-building collision
rates are at a record low. What separates us from this future?
Identify key milestones to achieve this by 2050.

“Having some sort of professional certification / designation for those qualified
to identify and mitigate risks.”

“Bird-safe building standards are identified in climate adaptation plans and
biodiversity strategies.”

Are there aspects of bird-safe building and collision prevention
that you would like to understand better to support your
professional work?

“Placement of vegetation, trees etc. when working with developers without
treated windows and treating windows without having to remove the trees.”

Note: All responses were included in thematic analysis. The full dataset can be accessed in the report Bird-Safe City Building: A Professional

Training Needs Assessment™,
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drive the adoption of effective interventions. The
broader impact of these outcomes is in supporting
FLAP Canada to establish a higher standard than
what presently exists for preventing bird collisions,
promoting sustainable urban planning practices in
Canada and beyond.
3.3 Operationalizing insights through professional
education: Bird Safe TMU

The lack of training and awareness about
bird safe design practices among professionals, as
identified by this study, presents an opportunity to
incorporate education on bird safe design strategies,
policies and practice into student training curricula.
To further the project’ s goals of applying research
into practice, the BSCP expanded in 2025 with the
launch of Bird Safe TMU, a collaborative initiative
aiming to bring bird safe building design strategies to
the Toronto Metropolitan University (TMU) campus.
As part of this initiative, the Ecological Design Lab
hosted a participatory window mural painting
workshop in September 2025 - an initial step towards
normalizing visual markers on glass to reduce
bird collisions in an institutional setting (Figure
3). This event offered an opportunity for students,
faculty and staff across various programs to engage
directly in hands-on learning, design advocacy and
activism by co-creating a custom window treatment
using oil-based paint applied to a building known
to cause bird collisions. The completed mural is of
particular significance because of its location on the
windows of the Civil Engineering building, which
directly faces the building that houses the school’ s
architecture program. Situating this installation
immediately adjacent to where the next generations
of engineers and architects receive their training
creates opportunities for expanding awareness of bird
safe design among practitioners entrusted with the
responsibility of shaping the built environment. This
workshop occurred at a time when a growing number
of higher educational institutions across North
America have made commitments to improving both
campus sustainability and mental health support for
students and staff, in response to rising psychological
distress, particularly eco-anxiety, among young

%% While experiencing bird collisions first-

peoples!
hand through patrols may negatively impact human
mental health and wellbeing, the window treatment

workshop provided an outlet for participants to take

action to protect birds, cultivating hope and building
a greater sense of community on campus through
collective action and environmental stewardship.
The mural serves as a reminder of the impacts of
urban development on wildlife and educates future
practitioners on standards for bird safe design.

4 Discussion: Bird Safe Design and
Transdisciplinary Coordination

The BSCP provides a model that exemplifies how
the studio method as design praxis can reconcile
research with practice, by refining and contributing
to professional development for practitioners of
design fields, most notably the landscape architecture
profession. The project underscores the need for
continuous learning in practice about advanced
topics, and the necessity of interdisciplinary synergies
between design professions such as architects,
landscape architects, planners, and policy makers,
to achieve integrative approaches that can advance
nature-positive cities that are safe for wildlife
(Figure 4). Built infrastructure that disregards the
surrounding ecological objectives of the landscape
architect, undermines efforts to support biodiversity
recovery and climate resilience. Conversely, designing
landscapes which attract and nourish urban wildlife
without attention to hazards associated with built
infrastructure, may result in conditions that are
harmful to wildlife and cause undesirable negative
effects on the environment. Fundamental to effective
implementation of bird safe design strategies are the
research-based supportive policies which underpin
these actions. A holistic approach, one that facilitates
critical transdisciplinary coordination for wildlife safe
design, begins by integrating collective knowledge
to develop shared tools and resources, which in turn
inform foundational policies and practices that put
theory and research into action.

5 Conclusion

Bird safe design is more than placing markers
on glass: it is about the policy frameworks and the
design practices that move urban development
beyond beautification into ecologically-rich and
climate resilient landscapes. The research conducted
under BSCP identified a multitude of shortcomings
and opportunities with respect to policy, design,
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implementation, and communication for advancing
bird safe design in practice. This project presents a
model for design praxis to fill these gaps and support
the development of nature-positive cities that are
ecologically functional and safe for both humans and
urban wildlife. By applying the studio methodology to
translate knowledge between disciplines, and move
theory into practical, implementable strategies, the
BSCP exemplifies an iterative process for interpreting
ecological data to inform design guidelines, thus
contributing the development of professional practice
in design and landscape architecture, as well as
planning and policy development.

This application signifies a duality in how design
praxis can be used to advance research: design
informs practice, and in turn practice informs design.
In this way, the integration of evidence-based bird
safe design principles into professional planning,
design and building maintenance practices help to
facilitate a broader movement towards reciprocal
human-wildlife coexistence and biodiversity recovery
in urbanized areas.

Note: All photographs were taken by the authors.
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