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The Association of Zoos and Aquariums and its member institutions envision a world where, 

as a result of their work, all people respect, value, and conserve wildlife and wild places. 

The 2021 Annual Report on Conservation and Science Highlights publication celebrates the 

cumulative effort of AZA-accredited zoos and aquariums and certified related facilities in the 

following areas:

• field conservation

• education programming

• green (sustainable) business practices 

• mission-focused research

This publication underscores what the AZA community accomplishes together.  

Visit AZA’s website to learn about what each member facility is doing individually. 

www.aza.org/annual-report-on-conservation-and-science 



field conservation 
$216.9  
MILLION 

SPENT ON FIELD 
CONSERVATION

$25.3 
MILLION 

SPENT ON SAFE 
SPECIES

MORE THAN  

960  
PARTNERS
IN CONSERVATION

SPECIES AND  
SUBSPECIES  
BENEFITED

954

220 accredited zoos and aquariums

10 certified related facilities

230 FACILITIES REPORTED41  
Threatened

225 
listed under 

U.S. Endangered  
Species Act

184 
Endangered

+=

45%  
of projects  
in the U.S.

54% 
of projects  

outside the U.S.

Projects most frequently 
occurred in the United 

States, Kenya, Indonesia, 
South Africa, and Canada.

117 COUNTRIES
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More than 2,900 project submissions
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Field Conservation
Association of Zoos and Aquariums-accredited and certified related facilities engaged in 

conservation that directly impacts animals and habitats in the wild. 

More than 900 species, subspecies, and species groups benefited from both species-specific and 

habitat-focused conservation projects. The International Union for Conservation of Nature (IUCN) 

Red List of Threatened Species™ indicates that 120 of these species and subspecies are critically 

endangered and 127 are endangered. An additional five species are listed as extinct in the wild by 

the IUCN, including the Guam kingfisher, Kihansi spray toad, Partula snail, Scimitar-horned oryx, 

and Wyoming toad.

MAMMALS

Lion

Cheetah

African elephant

Tiger

Giraffe

Most Frequently Targeted Species

Species-specific projects focused on:

 » Mammals – 49%

 » Birds – 17%

 » Reptiles – 17%

 » Amphibians – 6% 

 » Invertebrates – 7%

 » Fishes – 4%

 » Flora – <1%

AZA members supported conservation 

organizations or participated in multi-

species or taxon-wide field conservation 

projects, in addition to species-specific 

efforts. The most frequently targeted 

species groups were:

 » Sea turtles

 » Elephants

 » Butterflies

 » Freshwater turtles 

 » Frogs

 » Corals

 » Rhinoceroses

 » Tortoises (terrestrial turtles)

 » Salamanders

 » Bats

Multi-species Conservation

FISHES

Sand tiger shark

Lake sturgeon

White shark and 
hammerhead shark 
(tied)

Manta ray and smalltooth 
sawfish (tied)

REPTILES

Green turtle

Loggerhead turtle

Leatherback turtle

Kemp’s ridley turtle

Komodo dragon

BIRDS

African penguin

Whooping crane

African white-backed vulture

California condor, grey-
crowned crane, and 
Humboldt penguin (tied)

INVERTEBRATES

Monarch butterfly

Eastern oyster and elkhorn 
coral (tied)

American burying beetle, 
Atlantic horseshoe crab, 
and staghorn coral (tied)

AMPHIBIANS

Puerto Rican crested toad

Panamanian golden frog

Eastern hellbender

Mountain yellow-legged 
frog and Wyoming 
toad (tied)
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SAFE: Saving Animals From Extinction

AZA SAFE: Saving Animals From Extinction creates opportunities for AZA 

members to collaborate for greater conservation impact. Two new SAFE 

species programs, African painted dog and chinchilla, were added in 2021, 

bringing the total number of SAFE species programs to 30. 

SAFE species programs create plans that guide the AZA community’s cooperative implementation of, 

and support for, existing recovery and action plans for species conservation. In 2021, SAFE American 

turtle, Andean highland flamingo, Asian hornbill, coral, and shark and ray finalized new plans.

Members reported spending more than $25 million in 2021 to save these animals from extinction:

 » African lion: $811,000 

 » African painted dog: $472,000 

 » African penguin: $297,000 

 » African vulture: $228,000 

 » American turtle: $917,000 

 » American red wolf: $334,000 

 » Andean highland flamingo: $47,000 

 » Andean bear: $290,000 

 » Asian elephant: $356,000 

 » Asian hornbill: $57,000 

 » Black rhinoceros: $606,000 

 » Black-footed ferret: $563,000 

 » Cheetah: $389,000 

 » Chimpanzee: $481,000 

 » Chinchilla: $10,000 

 » Coral: $5,039,000 

 » Eastern indigo snake: $184,000 

 » Giraffe: $1,024,000 

 » Gorilla: $1,484,000 

 » Jaguar: $357,000 

 » North American monarch: $387,000 

 » North American songbird: $2,618,000 

 » Orangutan: $538,000 

 » Radiated tortoise: $93,000 

 » Sea turtle: $4,567,000 

 » Shark and ray: $1,702,000 

 » Tree kangaroos of Papua New Guinea: $701,000 

 » Vaquita: $48,000 

 » Western pond turtle: $287,000 

 » Whooping crane: $415,000 

Download the 2021 SAFE Annual Report, learn more, and join a SAFE species program at:  

www.aza.org/aza-safe. 

Helping Governments 
Meet Their Mandates

AZA members collaborated on 

conservation with each other and 

other organizations. Of the more 

than 960 partners in conservation, 

106 were government entities 

around the world. The largest 

number of federal collaborations 

occurred in the United States with 

the Fish and Wildlife Service, Forest 

Service, National Park Service, 

National Oceanic and Atmospheric 

Administration, and Geological 

Survey. Government collaborations 

were identified in 17 countries,  

38 U.S. states, and 18 U.S. counties.
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“  We provide dynamic guest experiences that connect people to animals and nature while 

providing excellent animal care and welfare and modeling sustainable behavior. This labor 

of love is to ensure animals thrive in their range habitats. Animals need us to galvanize 

our audiences toward conservation actions. They also need us to bring our expertise 

in animal care, welfare, research, education, and communication to field conservation 

tables to strategize and help where it is most impactful, not just where there is an internal 

passion. It is exciting to think we could have native habitats or ecosystems with healthy 

populations of species across taxa because collectively we worked together strategically 

with field conservationists to have the greatest impact on saving animals from extinction.”

	 	Dr.	Jo-Elle	Mogerman	
Director-WildCare	Park	
Saint	Louis	Zoo	
Chair,	AZA’s	Wildlife	Conservation	Committee

What Did AZA Zoos and Aquariums Do?

Field conservation projects worked directly with animals, their 

habitats, and the people living with or impacting the targeted animals. 

The majority of field conservation projects in 2021 focused on:

 » Population biology/monitoring

 » Reintroduction

 » Habitat protection

 » Conservation/environmental education

 » Rescue, rehabilitation, and/or sanctuary

 » Community participation

 » Awareness

 » Assurance populations

 » Conservation biology

 » Habitat assessment/monitoring



29%
of those reached by education 

programming engaged with programs 

and resources presented online 

including virtual field trips, social 

media live streams, online courses, 

and virtual curriculum resources.

3,016 
TOTAL EDUCATION 
PROGRAMS REPORTED

2,350+
FTE educators employed by  

AZA-accredited facilities  

supported by more than

27,781 EDUCATION 
VOLUNTEERS
contributing more than

1,650,858 HOURS  
OF SERVICE

209 FACILITIES REPORTED

TOP 5 “HOT TOPICS” 
INCLUDED IN PROGRAMS

Connecting to nature

Habitat loss

Climate change/ocean acidification

Human-wildlife coexistence

Sustainable living

education programming

5

55+ MILLION REACHED

424 programs were on hold  

due to the pandemic
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Evaluating Impact

AZA-accredited facilities design programs to meet the needs of their 

participants, push forward their organizational mission, and drive 

conservation action. Assessing and evaluating programs is critical to 

understanding how effective these programs are and what participants 

are taking away from their experience.

 » 87% of reporting facilities assessed programs for participant 

satisfaction

 » 69% of reporting facilities assessed programs for change in  

knowledge/skills

 » 64% of reporting facilities assessed programs for change in  

attitude/feelings

 » 42% of reporting facilities assessed programs for change in behavior

Connecting to Nature

An experience at a zoo or the aquarium can be an access 

point to connect with animals and the natural world while 

in a familiar and safe environment, increasing confidence 

and comfort with spending time in nature. Through online, 

hybrid, and in-person programs, AZA-accredited zoos and 

aquariums are gateways through which millions of people 

learn about and explore the natural world. AZA members 

connect people to nature and support them in spending more 

time enjoying the natural world through play, community 

science, and conservation action.

 » 209 facilities reported more than 1,832 education programs 

that include content about connecting to nature, reaching 

more than 36 million.

“ With students, teachers, and families facing unprecedented challenges, we knew 

immediately the Aquarium could play a role in engaging and educating homebound 

students. Within two weeks of our local schools closing in March 2020, we launched a 

suite of live, instructor-led virtual programs. What we never expected was the response: 

that in little more than a year we would interact with more than 38,000 people in 44 states 

and 12 foreign countries. We delivered virtual programs in English, Spanish, and American 

Sign Language. Through technology, we brought our audiences behind-the-scenes, on 

the water, and to local natural areas. We taught people of all ages to use data gathering 

apps and encouraged them to participate in community science—a wonderful activity 

consistent with social distancing. Throughout it all, our virtual programs demonstrated that 

the motivating power of wild animals and the mission of aquariums and zoos transcend 

time and space, leading us to think about our audience—and engagement—in new ways.”

	 	Tom	Naiman	
Vice	President	–	Education	
The	Maritime	Aquarium	at	Norwalk	
2021	Top	Honors	Recipient	of	AZA’s	Education	Award
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Educating Through a Pandemic

As AZA zoos and aquariums continue to bounce back from closures  

and changes in response to the COVID-19 pandemic, members continue 

to face challenges but are also adapting in creative ways to engage the 

public and support teachers, students, and families. Many facilities 

continued offering virtual programs as well as in-person and hybrid 

education programs.

 » 424 (12%) of the 3,440 total education programs reported remained 

on hold due to the pandemic in 2021. 

 » Education staffing numbers remained similar overall to 2020  

staffing numbers with an average of 13 full-time equivalent 

education staff per facility in both years. This is down from  

an average of 18 in 2019. 

 » More than 16 million program participants were reached virtually  

in 2021. 

 » The total number of volunteer hours increased from 901,164 hours in 

2020 to 1,650,858 hours of service in 2021.



green (sustainable)  
business practices

70
ENERGY

59
WATER

42
WASTE

49
FUEL

Percent of respondents that documented  
organizational resource use:

facilities purchased renewable 

energy or generated it on-site

192.61 
FTE staff dedicated  

to coordinating green  

business practices at

97 FACILITIES

Recycling and composting 

were the most frequently 

reported green practices

SOURCED LOCAL FOOD  
OR GREW IT ON-SITE

53%74

FACILITIES REPORTED HAVING 
A DEDICATED LINE ITEM IN THE 
BUDGET FOR GREEN PRACTICES

46

161  FACILITIES RESPONDED
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A Community of Practice Conserving 
Natural Resources

Natural resource conservation and sustainability (green) practices 

are required elements of AZA’s conservation-related accreditation 

standards, and AZA-accredited zoos and aquariums and certified 

related facilities develop and implement an array of innovative 

strategies to meet their green goals. Under the leadership of the 

Green Scientific Advisory Group, the AZA community actively 

mentors and challenges one another in this field. 

The mission of the Green SAG is to lead the AZA community in 

reducing human impact on natural resources and wildlife through 

sustainable business operations. The Green SAG is guided by its  

2019–2022 Action Plan which reflects a vision of operational 

sustainability embedded in the culture and implemented through  

the strategic plan of every AZA facility. In 2021, the Green SAG 

facilitated panels and hosted webinars on the importance of AZA 

organizations embedding sustainability into their daily operations 

by establishing institution-wide cultures of accountability to 

implement their vision for a sustainable future.

Become a part of this community of practice by joining the  

“Green/Sustainable Operations” community on the AZA Network, 

exploring resources like the Green Guides, and reading and sharing 

your stories in Green Tales in AZA’s monthly member magazine, 

Connect. Learn more at: www.aza.org/green-practices.

Renewable Power

In 2021, 74 facilities reported generating renewable energy on-site 

or purchasing it for their business operations. Twenty-four AZA-

accredited facilities reported the amount of renewable energy 

generated or purchased, totaling over 82.3 million kilowatt hours 

(kWh)—enough to power more than 7,000 homes for a year.

Waste Not

Waste management includes proactively minimizing the amount 

of waste that would be generated, recycling and composting, and 

sending waste to landfill. Sixty-eight facilities reported recycling 

more than 60,700 tons of waste, while 60 facilities reported 

composting more than 24,700 tons of materials.
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Eat Local

In the 2008 Food, Conservation, and Energy Act, the U.S. Congress defined a “locally or 

regionally produced agricultural food product” as having traveled less than 400 miles 

from its origin or within the state in which it is produced. Eighty-five AZA facilities 

reported sourcing local food or growing it on-site. Forty-six facilities quantified the 

amount of local food as 11.4 million pounds.

Third-party Verification

Independent organizations confirm the green practices at AZA facilities. Thirty-

eight facilities reported having certified wildlife habitat on-site, 17 facilities reported 

buildings that are LEED-certified by the U.S. Green Building Council, and ten were 

Dine Green-certified by the Green Restaurant Association. Additionally, facilities 

reported receiving state, city, or local green travel, hospitality, or green business-related 

certifications in seven U.S. states (California, Colorado, North Carolina, Tennessee, 

Virginia, Washington, and Wisconsin) and Korea.

TOP TEN MOST COMMON GREEN PRACTICES

 » Commingled recycling

 » Composting (on-site or off-site)

 » Local food procurement (on-site animals and/

or guests)

 » Waterwise landscaping

 » Building energy management

 » Construction waste diversion/recycling

 » Graywater reuse and/or rainwater harvesting

 » Solar or wind energy generation

 » Green purchasing policy/green procurement

 » Community based sustainability projects

“ We are honored to have received the 2021 Green Award from AZA. Our success comes 

from a deliberate conservation focus combined with open and regular accountability. 

Change didn’t happen overnight but was prioritized through an effective Energy and 

Sustainability Master Plan. Through goal setting and around resource conservation, our 

organization realized significant impacts.

“ Additionally, we encouraged accountability through open communication with the 

public, an active Green Team, and our partnership with the Verdis Group that included 

regular meetings with and involvement of the senior staff of the Zoo. Looking forward, 

we are working to improve our impact through the development of climate action and 

conservation strategic plans.”

	 			Dennis	Schnurbusch	II	
Senior	Vice	President	of	Operations	and	COO	
Omaha’s	Henry	Doorly	Zoo	&	Aquarium®	
2021	Top	Honors	Recipient	of	AZA’s	Green	Award
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mission-focused research

$20.9 MILLION
SPENT ON RESEARCH

1,466  
PROJECTS 
REPORTED

719
peer-reviewed papers,  

technical reports, book chapters,  

graduate theses, or IUCN Red List 

assessments published

164  FACILITIES REPORTED

FTE staff researchers  
at 62 FACILITIES297.83 

55% of research 

projects

LED BY AZA MEMBER 
FACILITIES

11

SPECIES AND  
SUBSPECIES 
STUDIED

648

advanced degrees conferred 

100
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Species Studied

Nearly half of all research focused on 

mammals, with chimpanzees, Asian elephants, 

polar bears, and giraffes being the most 

frequently studied. Out of the projects focused 

on specific species or taxa, research focused on:

 » Mammals – 49%

 » Birds – 18%

 » Reptiles – 13%

 » Amphibians – 7%

 » Fishes – 6%

 » Invertebrates – 6%

 » Flora – 1%

Science-Based

Contemporary animal management, husbandry, veterinary care, and conservation 

should be based in science. A commitment to scientific advancement through 

research studies, both basic and applied, is a trademark of the modern zoological 

park and aquarium. 

Research Focus

Animal care, health, and welfare (48%) and basic biology (19%) were the AZA 

community’s most common areas of research, comprising over two-thirds of the 

community’s research. Other research explored species and habitat conservation 

(focused primarily on populations in the wild or those being prepared for 

reintroduction into the wild, 17%), sustainable animal collections (focused primarily 

on populations held in human care, 11%), and conservation education, engagement, 

and/or social science (4%). 

“ I have been fortunate over my lengthy career to contribute to advances in 

population management through the development and application of genetics 

and genomics technologies. While achieving these contributions, I have worked 

with giants in the field, whose efforts set a tradition of excellence by applying 

the highest quality of science to fulfill conservation objectives to unite zoo and 

wild-population management. I am honored to be included with these other 

recipients of the Devra Kleiman Scientific Advancement Award.”

	 	Dr.	Oliver	(Ollie)	Ryder	
Director	of	Genetics	
San	Diego	Zoo	Safari	Park	
2021	Honoree	of	AZA’s	Devra	Kleiman	Scientific	Advancement	Award
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Where is Research Done?

Research by staff at AZA-accredited zoos and aquariums took place in  

61 countries. Research primarily occurred in the United States, followed by 

research conducted in Canada, Madagascar, and Uganda. While some research 

took place in coastal regions, urban areas, wetlands, tropical rainforests, and 

other habitats, the vast majority of projects were conducted on-grounds at 

AZA-accredited zoos or aquariums or certified related facilities.

Training New Scientists

AZA member organizations are contributing to bodies of knowledge and 

training future scientists. In 2021, 100 advanced degrees—including doctorate, 

veterinary, and master’s—were received because the research was done at an 

AZA member facility; samples and/or data were garnered from a member 

organization; and/or staff from the AZA organization served as the primary 

mentor or advisor to the recipient of the research-based advanced degree.

Find Our Findings

In 2021, AZA members published 719 peer-reviewed papers, technical reports, 

book chapters, and graduate theses, including 337 assessments for the IUCN 

Red List. After the IUCN Red List, publications most frequently appeared in:

 » Journal of Zoo and Wildlife Medicine

 » PLoS ONE

 » Animals

 » American Journal of Primatology

 » Zoo Biology

 » Frontiers in Marine Science

 » Journal of Zoo and Aquarium 

Research

 » Journal of Zoological and Botanical 

Gardens

 » Proceedings of the Royal Society B

 » Conservation Science and Practice

 » Herpetological Review

KEYWORDS USED TO DESCRIBE  
EACH RESEARCH PROJECT

Biotic Survey

Endocrinology

Impact of Human Disturbance

Physiology

Environmental Education

Visitor Studies

Enrichment

Cognition
Sensory Biology

Animal Health

Behavior

Disease/Epidemiology

Reproductive Biology

Demography

Biology

Population Biology

Reintroduction and Translocation

Population Management

Habitat Assessment/Monitoring

Conservation Status Assessment

Exhibit Design/Evaluation

Husbandry

Protected Area Design

Nutrition

Habitat Preservation and Restoration

Welfare/Wellness

Assurance Populations

Pharmacology

Human-Wildlife Conflict

Animal Training

Conservation Education

Program Evaluation

Life History

Citizen Science

Non-Native Species

Habitat
Taxonomy

Ethics

Genetics

Botany

Pathology



By the close of 2021, the AZA community included 238 accredited zoos and aquariums 

and 14 certified related facilities. Members’ survey response rate varied by topic:  

91 percent for field conservation activities, 82 percent for education programming,  

64 percent for green business practices, and 65 percent for mission-focused research. 

AZA is grateful to each member that responded to these surveys.

These Highlights were compiled by Gillian Cannataro, program assistant, conservation 

programs; Shelly Grow, vice president, conservation and science; Kari Hart, director, 

professional development and education; and Heidi Faris, coordinator, connecting  

to nature.


