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Learning Objectives

• Describe environmental footprint 
and current sustainability practices 
of US healthcare delivery system.

• Explain impact of healthcare 
footprint on patient, population 
and community health outcomes.

• Detail solutions and strategies to 
reduce the negative environmental 
impacts of providing care.



New Climate Reality



Hurricane Katrina New Orleans 2005



Hurricane Sandy New York, New Jersey 2012



Healthcare facilities in Sandy disaster zone. 



EF 5 Tornado Joplin, MO 
2011



EF 5 Tornado Moore, Oklahoma 2013



Hurricane 
Harvey 

Houston, 
Texas 2017





Hurricane Florence 2018 The Carolinas



Camp Fire 
2018 

Northern 
California



Bomb Cyclone 2019 North America



Hurricane Irma 2017 Hollywood, Florida





CMS Emergency Preparedness Rule 2016

“The "science" of disaster 
management is spread across more than 900 
different multi-disciplinary journals. The 
existing evidence-base is overwhelmingly 
descriptive and lacking in objective, post-
disaster evaluations.”

SmithEC, BurkleFMJr, AitkenP, LeggattP. Seven decades of disasters: a systematic review of the 
literature. Prehosp Disaster Med. 2018;33(4):418-423



Infrastructure is only as good 
as weakest link

• No federal requirements for ‘resilience’ as 
hospitals are locally controlled and licensed.

• No consistent metric for hospital resilience.

• Hospitals can be in complete compliance 
and totally unprepared.

• “Extreme weather is raising the design 
threshold and the acceptable baseline for 
infrastructure integrity and disaster 
preparedness.”



Declared disasters vs. Climate Disaster Plans



Are we really seeing more extreme 
events, or does it just feel like it?

Typical year in US.

• 10,000 severe thunderstorms

• 5,000 floods

• 1,000 tornadoes

• 10 hurricanes

• 12,000 temperature related 
hospitalizations

• Every state in the country has 
been impacted by at least one 
billion-dollar disaster since 1980









Smaller 
hydrological 

events



Attribution science: The connection between 
extreme weather and climate change.



American Meteorological Society:
Explaining Extreme Events 2016 & 2017

• In 2016, first time 3 events 
identified that would not have 
been possible in preindustrial 
times without climate change.
• Other events were made more 

severe by climate change. 

• 2017 intense heatwaves in sea 
near Australia impossible 
without man-made climate 
change. 



How does  
healthcare 

delivery 
contribute to the 

climate crisis?



Healthcare facilities are 
energy, water and resource 
intensive.

Hospitals 2.5 times energy intensity of equal 
size commercial building.

Inpatient facilities use more water than any 
other commercial building type.



Hospital waste

• Majority of materials procured by hospitals 
become waste.

• 6 million tons annually 

• 80-85% is benign can be recycled or 
composted

• 25% is plastic

• 1 pound of product = 32 pounds waste created 
during manufacturing/transportation.



Hospitals are top 
consumers of 
chemicals

• 15–20% Hazardous/regulated 
medical waste

• No good method of disposal

• ENVIRONMENTAL POLLUTION 
contaminating  air, soil, water.



Healthcare gases are GHG

Anesthetic Gases 

• 5% total hospital GHG emissions.

Metered Dose Inhalers

https://gregfellpublichealth.files.wordpress.com/2017/02/img_0781.png


How much of 
an 

environmental 
burden is 

healthcare 
delivery?



Non-GHG emissions linked to U.S. healthcare 

• 12% acid rain
• 10% smog
• 9% criteria air pollutants
• 1% ozone depletion
• 1% air toxics



Eckelman MJ, Sherman J (2016) Environmental Impacts of the U.S. Health Care System and Effects on Public Health. PLOS ONE 11(6): e0157014. 
doi:10.1371/journal.pone.0157014
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157014

US healthcare system GHG emissions 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157014


The U.S. healthcare 
sector emits more GHG 
than the entire United 
Kingdom.



Healthcare GHG sources



Watts, et al., Lancet Vol 394 Nov 16, 2019
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Global healthcare sector GHG emissions 
4.6% of global total emissions
(2250 Mt CO2e) in 2016



How does healthcare 
pollution effect 

health?



Lancet Commission on 
pollution and health

Pollution is a leading cause of morbidity and 
mortality worldwide.

• Annual premature deaths globally

• 9 million total

• 6.4 million to air pollution



Healthcare air pollution 

• Air pollution 
• 107,000 American deaths
• $886 billion healthcare costs

• C02 emissions are a proxy for air 
pollution

• 10% can be linked to healthcare

-2018 PNAS 



Harm from healthcare pollution.

GHG and non-GHG combined

614,000 DALYs LOST

44,000 to 98,000 lives lost each year 
to preventable medical errors



Healthcare pollution is a patient safety issue.



Healthcare: Big Business

2018

• $3.65 trillion US spending on 
healthcare

• 17.9% share of GDP

• 59% of spending going to hospitals, 
doctors, and clinical services.

• US healthcare is larger than 
national  GDPs of Mexico, Spain, 
Canada and the U.K.



Hospital mergers and concentrated markets

• 2017 “transformative year in 
medicine”

• 10 transactions involve sellers with 
net revenues of $1 billion or 
greater, representing the largest 
number of mega-deals ever 
recorded.

• 75% of US hospital markets are 
now designated as “highly 
concentrated.”



Largest for-profit HCO             # 67 



Largest non-profit HCO           # 38





HEALTHCARE IS BIG BUSINE$$



Mainstream Business 
Practice:
PEOPLE PLANET PROFITS

• PLANET (ENVIRONMENTAL)
• waste, water,  GHG emissions, 

pollution

• PEOPLE (SOCIAL)
• worker health & safety, diversity 

and equality, human rights, labor 
relations, local communities in 
supply chains



Sustainability or 
Corporate Social 
Responsibility Reports



Corporate Social Responsibility

• Voluntary in U.S.

• NON-financial reporting.

• Distinct from regulatory 
reporting or required US SEC 
corporate financial filings.

• REQUIRED IN THE EUROPEAN 
UNION.









But also NGOs and governments





From: Assessment of Environmental Sustainability and Corporate Social Responsibility Reporting by Large 

Health Care Organizations

JAMA Netw Open. 2018;1(4):e180975. doi:10.1001/jamanetworkopen.2018.0975



“Green” Awards









Practice Greenhealth is the nation's 
leading membership and networking 
organization for organizations in the 
healthcare community that have made 
a commitment to sustainable, 
environmentally preferable practices.

More than 1,300 leading health 
care organizations and suppliers to 
the sector who act as change 
agents and healing forces in their 
communities on behalf of patients, 
staff, and the environment at large.

http://www.practicegreenhealth.org/


Gundersen Health System



Kaiser Permanente 2025 Goals

• Be “carbon net positive”
• Buy all food locally or from sustainable producers
• Recycle, reuse or compost 100 percent of non-hazardous waste
• Reduce the amount of water we use by 25%
• Increase purchases of environmentally friendly products
• Meet international standards for environmental management
• Help reduce risks to foodsheds, watersheds and air basins



Boston Medical Center



Health care institutions making environmental 
commitments

100% renewable electricity by 2050
• Advocate Aurora Boston Medical Center

• Gundersen Health System

• Kaiser

• Rochester Regional Health System

• Partners HealthCare

• University of California Health

• University of Vermont Medical center

decarbonizing healthcare pledge
• Beth Israel Deaconess Medical Center

• Partners Healthcare

• Boston Children’s Hospital

• Cambridge Health Alliance

• Dana-Farber Cancer Institute

• Joslin Diabetes Center

• Harvard Medical School





Environmental and sustainability initiatives

• LEED Certification new builds

• LED lighting retrofit

• Combined heat and power (co-gen)

• Sustainable food purchases/reducing meat

• Composting

• Recycling programs

• Sustainable grounds keeping

• Healing green spaces

• Reuse programs (lab chemicals)

• EPP options

• Active transportation (bike racks)

• Installing energy efficient equipment

• HVAC controls 

• Shut the sash programs (fume hoods)

• Operating room sustainability practices



Can sustainable hospitals bend the cost curve?

Commonwealth Fund Study

• If all US hospitals managed 
energy, waste, OR supplies 
through reprocessing and 
efficient purchasing as 
exemplars would provide a ROI 
of  $15 billion over a decade. 





The way forward…

…all others bring data.



“You can’t manage what you don’t measure.”

•Measure: The verb means "to ascertain the measurements of"
•Measurement: The figure, extent, or amount obtained by measuring"
•Metric: "A standard of measurement."
•Benchmark: "A standard by which others may be measured."

https://www.merriam-webster.com/dictionary/measure
https://www.merriam-webster.com/dictionary/measurement
https://www.merriam-webster.com/dictionary/metric
https://www.merriam-webster.com/dictionary/benchmark


Vital Signs: Scope 1,2 and 3 emissions



CSR Metric Driven: 
Investors want to compare.













England is one of only 4 nations to track 
healthcare  GHG emissions



NHS Top 20 countdown



Climate ready means better 
information



NIH BUDGET FOR CLIMATE: 0.05%

Bigger boat Bigger budget





Are we 
underestimating 

risks?

• Climate risks may be non-
linear, abrupt and difficult to 
predict.

• Climate is a risk multiplier.

• Economic and social costs 
may therefore be much 
higher. 



Risks are connected

"Of all risks, it is in relation to the 
environment that the world is 
most clearly sleepwalking into 
catastrophe" 

-WEF Global Risk Report 2019

#1 Risk trend—climate change





How accurate are climate models?





Healthcare Delivery and the 
Climate Crisis

Emily Senay, MD, MPH

Icahn School of Medicine at Mount Sinai

November 17th, 2019 


