






Matt Reetz - Madison Audubon (15 min.)

Anna Pidgeon - UW-Madison Faculty (15 min.)

Stefan Knust - Ennead Architects (15 min.)

Stanley Temple - UW-Madison Professor Emeritus
MODERATOR (18 min.)

Attendee Q&A (18 min.)
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1.
Understand the importance of birds and their 
human relationships, most specifically in the 

urban environment.

2.
Understand the value of birds and their 

environmental indicator status.

Objectives



3.
Learn about LEED Pilot Credit 55 (pc55) and its 

application to projects.

4.
Identify strategies to deter collisions for both new 

architectural projects and retrofit applications. 

Objectives



1. Pick up sheet of paper in back upon arrival

2. Fill out sheet of paper 

3. Leave in back of room (FORM BOX) upon departure

*Will be approved mid April – sign sheet on back table, USGBC will reach out to you personally

Credits
AIA
ASLA
USGBC*



Matt Reetz

Matt is in his third year as the Executive Director of 
Madison Audubon Society. Matt earned a BS from the 
University of Illinois, and Master’s and PhD degrees in 
wildlife ecology and conservation from the University of 
Florida, during which he conducted field research on a 
variety of birds both internationally and stateside. Matt 
then worked as a biologist for Florida's state wildlife agency 
and a college biology professor before returning to his 
Wisconsin roots. At UW-Madison he completed two post-
doctorate research projects on threatened bird species 
before joining the nonprofit world.



Anna is an associate professor in the forest and wildlife 
ecology department at UW-Madison.  She received her BS 
University of Minnesota Wildlife Management & Life 
Science Education, MS Central Washington University, and a 
PhD UW-Madison Department of Wildlife Ecology.  She is 
particularly motivated by questions about habitat needs of 
vertebrate species, and in conservation challenges posed by 
human manipulation of habitat.  

Anna Pidgeon



Stefan Knust

Stefan Knust is the Director of Sustainability at Ennead Architects in 
New York City. Ennead Architects co-developed LEED Pilot Credit 55 
- Bird Collision Deterrence. Stefan has been practicing architecture 
for over 20 years on new and existing building projects, typically for 
institutional clients that serve the public realm. Stefan received a 
Bachelor of Science in Architectural Studies from the University of 
Illinois and a Master of Architecture from the University of 
Pennsylvania. Mr. Knust is a certified U.S. Passive House Consultant, 
is active on the Committee for the Environment in his local chapter 
of the AIA, and co-chairs an ASTM committee that is developing a 
testing standard for indexing bird-collision deterrent materials. 
Stefan has been spending portions of his summers in upper 
Wisconsin since early childhood. 



Stan Temple

Stan is the Beers-Bascom Professor Emeritus in Conservation in the 
Department of Forest and Wildlife Ecology at the University of Wisconsin-
Madison. For 32 years he held the academic position once occupied by Aldo 
Leopold, and during that time he won every teaching award for which he 
was eligible. He is currently a Senior Fellow with the Aldo Leopold 
Foundation. He has received special recognitions for his contributions to 
ecology and conservation from the Society for Conservation Biology, The 
Wildlife Society, the Wisconsin Society for Ornithology, the American 
Ornithologists' Union, the Explorer's Club, the Wildlife Conservation Society, 
the American Association for the Advancement of Science and the 
Wisconsin Academy of Sciences, Arts and Letters. He has been President of 
the Society for Conservation Biology and Chairman of the Board of The 
Nature Conservancy in Wisconsin.  He also started his career collecting and 
counting bird collisions at the Cleveland Terminal Tower in Ohio.



Matthew Reetz, PhD
Executive Director

The Eco-nomics of Birds



Who Cares?

“Conjuring a world without birds is a thing I don’t 
dare imagine, like the death of a child. Their fate is 
our own.”

—Joel Sartore, Photographer



Why Conserve Birds?

1. Intrinsic value – birds have 
value in an of themselves 
(for no human purposes)

2. Instrumental value – birds 
serve a purpose that 
benefits humans



Economic Ornithology





Four Categories of Instrumental Value
1. Provisioning – natural products directly used by humans 

for food, clothing, medicines, tools, etc
2. Cultural – recreational opportunities, inspirational, 

spiritual
3. Regulating – pest control and carcass removal
4. Supporting – pollination, seed dispersal, water 

purification, nutrient cycling, etc.  



Provisioning Value (food, medicine…)

• Wisconsin = $124 million spent on migratory bird hunting$124 million spent on migratory bird hunting

Fyn Kynd Flickr Creative Commons



Provisioning Value (food, products…)

• Researchers discovered a clock 
in the avian brain that regulates 
seasonal insulin resistance
– Resulting in new Type II diabetes 

drug treatments

• Aviation industry owes much to 
the model of bird flight

“To keep every cog and wheel is the first precaution 
of intelligent tinkering”  - Aldo Leopold



Cultural Value (Recreational)



A big flock



Birder Demographics





Chart 10. Trip-Related Expenditures
(Total Expenditures: $14.9billion)

Chart 11. Equipment Expenditures
(Total expenditures: $26.1billion)

Food
$4.6billion  

31%

Wildlife-watching  
equipment
$7.6billion  

29%

Lodging
$3.1billion  

21%

Auxilliary equipment
$1.0billion  

4%

Transportation
$5.1billion  

34%

Special equipment
$9.5billion  

37%

Other
$2.1billion  

14%

Otheritems
$7.9billion  

30%

Deep pockets



Figure 1. Participation by Region of Residence: 2011
(Population 16 years of age andolder.)

West  

22%

Midwest  

24%

Northeast  

20%Alaska

Washington

Idaho

Oregon

California

Hawaii

Nevada
Utah

Arizona
New Mexico

Colorado

Wyoming

Montana
North  
Dakota Minnesota

Iowa

Wisconsin

Kentucky
Virginia

Tennessee

Illinois

Missouri

South  
Dakota

Nebraska

Kansas

Oklahoma Arkansas

Texas Alabama

Indiana Ohio

Louisiana

Mississippi

North Carolina

South  
Carolina

Georgia

Florida

WestVirginia

Vermont
New Hampshire  
Massachusetts
Rhode Island  

Connecticut

New Jersey

Delaware
Maryland

Maine

Pennsylvania  

NewYork
Michigan

South

34%



Chart 9. Birding Avidity by State: 2011
(Population 16 years of age andolder.)
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Chart 7. Birding Participation Ratees by State Residents: 2011
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Four Categories of Instrumental Value
1. Provisioning – natural products directly used by humans 

for food, clothing, medicines, tools, etc
2. Cultural – recreational opportunities, inspirational, 

spiritual
3. Regulating – pest control and carcass removal
4. Supporting – pollination, seed dispersal, water 

purification, nutrient cycling, etc.  



Regulating and Supporting Values

Birds provide significant & well-
documented ecosystem services
• Control of rodents, mosquitoes, 

agricultural pests
• Nutrient cycling (e.g., vultures)
• Pollination
• Seed dispersal

How can we estimate the value of these services?



Avoidance Costs
Costs that would have occurred in absence of service
• Healthy vulture population avoids costs of elevated human 

disease because vultures remove carcasses = fewer dogs and 
fewer bites to humans from rabid dogs

• Estimated that healthy vulture populations avoid human health 
costs of up to USD $2.4 billion/year



Replacement Costs

Costs to replace service with human-made substitutes
• Economic valuation of oak tree seed dispersal service provided 

by Eurasian jays
• Replacement cost for this service was estimated as USD $4,900 

to $22,500 per pair of jays 

Wikimedia commons



Factor-income Value
Enhancement of income associated with the service
• One Barn Swallow: 60 insects per hour, 850 day 
• Purple Martin may eat as many as 2,000 mosquitoes in one day

• Measured coffee berry yield inside and outside bird exclosures
• Bird pest control contributed ~USD $310/ha/yr = 10% of 

Jamaica’s per capita gross national income



Hedonic Value
Change in value of marketed good associated with the service
• Common in valuing open space as a desired characteristic of 

residential properties

• Predictive regression model of home prices vs. various attributes
• Addition of one desirable bird species = ↑$32k in home value



Economic Consequences of Bad PR?



Summary

• Birds have widespread and significant economic 
value nationally, state-wide, and locally

• Economic value is both direct (e.g., sales) and 
indirect (services)
–Birding, tourism, and feeding contribute billions to the 

economy
–Ecosystem services are hard to value but significant

• Value may offset costs of bird-friendlier architecture



The ecology and significance of 
bird‐building mortality 

Anna Pidgeon
Associate Professor, Department of Forest and Wildlife Ecology



The ecology and significance of 
bird‐building mortality 

Anna Pidgeon
Associate Professor, Department of Forest and Wildlife Ecology





Susan Spear,
Cornell Lab





Pass through effects



Image credit   Tim O’Connell



Data, images courtesy of Tim O’Connell



Image credits Tim O’Connell



Image credit   Tim O’Connell



Estimates of annual bird‐building mortality 
across the U.S. 

Deaths
per 

building
(median)

95% of 
estimates fall 
in this range

Number of 
buildings 
in the US

Annual 
death toll

High rises 24 5 – 77 21 thousand 0.5 million

Low rises 22 6‐56 15 million 245 million

Residences 2 1‐3 123 million 253 million

Adapted from  Loss et al 2014



Loss et al 2015

How do building collisions rank 
among direct causes of bird death

Annual estimates



October 18 2016 6:41 pm  
http://www.pauljhurtado.com/US_Composite_Radar/2016‐10‐18/



October 18 2016 11:41 pm



October 18 2016 12:41 pm



October 18 2016  7:41 am



Night lights 
are 

disorienting 

Photo credit FLAP







Ground level lights
in semi‐rural, low density residential areas 

Watson et al. 2016
Light locations= street lights, building lights
Dark sites= no artificial light nearby 



Photo credit FLAP

What can be 
done?



Residences – retrofitting

“Acopian strings” 



Add patterns

American Bird Conservancy BirdTape



Netting installed feet from window

Photo US Fish and Wildlife Service



Put feeders close to house to 
avoid fatal collision speed



Birds face increasing challenges to survival amid the 
expanding built environment.

Bird‐collision mortality can be minimized through 
considerations of: 

–materials used in building facades, 
– building shape, 
– landscaping, and 
– night time lighting regimes.  

Take home messages



FLAP Canada



COLLISIONS:  Is this a Building Performance problem? 



Metropolitan Museum of Art from Central Park 
Photo: Shutterstock 

DAYTIME COLLISIONS: Reflections = Fly-through Conditions 



1. How many of you have heard or seen a bird hit glass? 

2. Would you, as an architect, be willing to integrate bird-safe design into your buildings? 

3. How many of your clients would be willing to include bird-safe design as part of their 

program? 

4. If not, what do you think would be their primary reason? 

 a. Fear of extra cost? 

 b. Unwillingness to experiment with new technologies? 

 c. Lack of concern for the issue? 

 d. Lack of regulations mandating it? 

 e. Compromise of views? 

5. How open would you (or your clients) be to moving away from the current trend of all-

glass buildings? 
 

COLLISIONS:  Challenging Questions for Architects: 



MITIGATION:  Design Guidance 



FUNDAMENTALS :   The 2” x 4” RULE 

Horizontal lines with a maximum  
spacing of 2” 

Vertical lines with a maximum  
spacing of 4” 

4” 
2”

 

© Roy Hancliff 



CURRENT RESEARCH 

© Martin Rössler 



DAYTIME SOLUTIONS: Patterns on Glass 

© Jeff Goldberg/Esto 



DAYTIME SOLUTIONS: Screens 

© Ennead Architects © Ennead Architects 



DAYTIME SOLUTIONS: Sunshades 

© R. Anthony Fieldman © Aislinn Weidele/Ennead Architects 



DAYTIME SOLUTIONS: Channel Glass 

© Richard Barnes © Richard Barnes 



DAYTIME SOLUTIONS: Translucent Fiberglass Panels 

© Jeff Goldberg/Esto 

© Jeff Goldberg/Esto 



DAYTIME SOLUTIONS: Films 

© Collidescape 



DAYTIME SOLUTIONS: Specialty Glass - Ornilux 

© Arnold Glas 

© Arnold Glas 



MITIGATION: Vassar College – Bridge for Laboratory Sciences 

© Ennead Architects, Crystal CG & Michael Van Valkenburgh Associates



MITIGATION: Vassar Science Project 

© Ennead Architects, Crystal CG & Michael Van Valkenburgh Associates



MITIGATION: Vassar Science Project 

© Ennead Architects, Crystal CG & Michael Van Valkenburgh Associates 



MITIGATION: Vassar Science Project 

© Ennead Architects, 



MITIGATION: Vassar Science Project 

© Ennead Architects, 



MITIGATION: Vassar Science Project 

© Ennead Architects, 



MITIGATION: Vassar Science Project 

© Ennead Architects, 



MITIGATION: Vassar Science Project 

© Ennead Architects, Crystal CG & Michael Van Valkenburgh Associates



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

Total Building BCTR 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects, 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects,



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects, 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects, 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects, 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects, 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects, 



MITIGATION:  LEED Pilot Credit 55 – Bird Collision Deterrence 

© Ennead Architects, 



MITIGATION & ADAPTATION  Performance Driven Design Thinking 



Thank You. 
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