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extremely energy-intensive.21 Beyond these more aesthetic concerns, hospitals and healthcare

centers must generate or purchase electricity for large imaging machines, computers, diagnostic

devices, the synthesization and purification of pharmaceutical compounds, sanitization of tools

and materials, and more.22

Beyond the direct emissions from electricity generation and use, healthcare emissions can

come from a variety of other sources, including: the transportation and incineration of

chemotherapeutic agents and other pharmaceutical compounds difficult to source locally;23 staff

commuting; emissions from the procurement of medical devices and supplies; fleet vehicles

(such as ambulances and helicopters); and the release of refrigerants and anesthetic gasses.24

While bearing responsibility for a significant portion of U.S. emissions, hospitals are

already feeling the impacts of climate change. During the 2017 and 2019 Northern California

wildfires, the Kaiser Permanente health system had to evacuate more than 100 patients while

maintaining care for the surrounding communities.25 Flood risk and increased storm intensity

have caused hospital systems to invest not only in the short-term, but long-term planning,

including “moving technical equipment . . . to higher floors; organizing patient transfers in

advance of catastrophes; improving energy efficiencies; better air filters; and more backup

systems and redundancies.”26

Climate change also changes the underlying health needs of hospital communities. Heat

effects on patients with heart conditions and increases in insect or other vector-borne diseases
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correlate directly with rising temperatures.27 Rising temperatures can also change the ways that

departments prioritize or triage cases: ClimateWire quoted Dr. Jonathan Slutzman, a doctor in

Boston who has seen an increase in heat-related emergencies, who:

[R]ecalled a patient he treated in early June who was mentally altered and came to the
emergency room with a body temperature of 102 degrees Fahrenheit. The physician's
assistant who first assessed the patient reported the man had a fever. But it was only after
Slutzman spoke to the man’s wife that he realized the patient had spent much of the
weekend outdoors in 90-degree heat and was actually suffering from heat stroke.28

Slutzman summarized the problem as being caused by the changed baseline assumptions

required by climate change:

It was ingrained in the [ER’s] culture here that if you see a high temperature, it’s a
fever… but now we have to teach our staff to reconsider this and think, “OK, but what if
it is heat exposure,” because the treatments are very different.29

As climate changes, healthcare systems will have to pay for the transition training Dr. Slutzman

mentions to adapt to corresponding changes in patient care needs.

2. Procurement and Supply Chain Impacts

About 80% of U.S. healthcare sector emissions stem from its supply chain.30 Supply

chain emissions can be categorized through the tripartite coding of Scope 1, 2, or 3 emissions.

Scope 1 emissions are direct GHG emissions from sources that are controlled or owned by an

organization (e.g., emissions associated with fuel combustion in boilers, furnaces, vehicles).

Scope 2 emissions are indirect GHG emissions associated with purchasing electricity, steam,

heat, or cooling. Although scope 2 emissions physically occur at the generation facility, they are

30 Matthew J. Eckelman, Kaixin Huang, Robert Lagasse, Emily Senay, Robert Dubrow, & Jodi
D. Sherman, Health Care Pollution And Public Health Damage In The United States: An Update
39 HEALTH AFFS. 2071, 2075 (2020).

29 Id.
28 Wittenbergh, supra note 27.

27 Ariel Wittenbergh, Medical Students Push for Classes On Warming’s Health Impacts,
GREENWIRE (July 6, 2021 1:27 PM),
https://www.eenews.net/articles/medical-students-push-for-classes-on-warmings-health-impacts/.
Vector-borne diseases are especially concerning - scientists predict that climate change and
habitat degradation increases the range of specific carriers (like the ticks that bear Lyme Disease)
as well as the likelihood of human-animal contact. See generally, Joacim Rocklov & Robert
Dubrow, Climate Change: An Enduring Challenge For Vector-Borne Disease Prevention And
Control, 21 NATURE IMMUNOLOGY 479-483 (2020); DAVID QUAMMEN, SPILLOVER: ANIMAL
INFECTIONS AND THE NEXT HUMAN PANDEMIC (2012).
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for more patients” through the adoption of environmental initiatives, notes that sustainability

initiatives saved its system “significant amounts of money.”67

Even if a hospital system lacks the up-front capital to convert systems, small changes

taken in aggregate can add up to tremendous cost and energy savings. For example, Cleveland

Clinic’s energy efforts saved $400,000 per year by installing software that automatically puts

computers to sleep when not in use,68 $400,000 by adjusting its lighting systems to shut off in

unoccupied areas,69 and $600,000 by lowering its average room temperatures by two degrees

Fahrenheit.70

Practice Greenhealth, a non-profit that provides healthcare systems with resources on

decarbonization and waste reduction, advises its members that, on a per Operating Room per

year basis, reduction in the use of anesthetic gas can save $2,593, fluid management systems can

save $3,389, reusable sterilization containers can save $1,742, and medical device reprocessing

can save $6,206, among other small but powerful savings metrics.71 Given that OR’s “drive up to

60% of a hospital’s revenue, are responsible for 40 to 60% of an organization's total supply costs,

produce more than 30% of a facility’s waste and two-thirds of its regulated medical waste, and

can consume more than three to six times more energy per square foot than anywhere else in the

facility,” focusing on ORs as the first step in decarbonization has a high potential for both cost

and environmental impact.

71 Greening the OR, P
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An all-hazards approach is a holistic, integrated method that measures the capacities and

capabilities of hospitals to respond to an array of disasters.109 This approach requires a

location-specific lens so that healthcare facilities acknowledge the hazards and disasters that are

more likely to occur.110 The all-hazards approach is required for all emergency preparedness

steps mandated by the CMS before the establishment of an actual emergency plan since the

all-hazards assessment is a necessary part of the final plan.111

Hospitals are required to have standby and emergency power systems.112 These

emergency systems, primarily back-up generators, have specific requirements that healthcare

facilities must follow. First, the location of the generator must comply with the Health Care

Facilities Code and Life Safety Code.113 These codes contain provisions from the National Fire

Protection Association (NFPA) and Tentative Interim Amendments (TIA), which are codes that

have yet to undergo the entire standards-making procedure for NFPA codes.114 The primary

NFPA standard is NFPA 110, which requires back-up systems to contain “power sources, transfer

equipment, controls, supervisory equipment, and accessory equipment needed to supply

electrical power to the selected circuits.”115 Testing and inspection must be performed on

emergency power generators under the Health Care Facilities, Life Safety, and NFPA codes.116

Lastly, for hospitals who keep on-site fuel sources, hospitals must develop plans on how the fuel

will keep standby power sources running during an emergency.117

117 Id. at § 482.15(e)(3)
116 81 C.F.R. § 63859 § 482.15(e)(2)

115 Standard for Emergency and Standby Power Systems, NAT’L FIRE PROT. ASS’N (last visited
Oct. 29, 2022),
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/d
etail?code=110.

114 Id. See also, e.g., Standard on Recreational Vehicles, NAT’L FIRE PROT. ASSN. (2005)
https://www.nfpa.org/assets/files/AboutTheCodes/1192/TIA1192-05-1.pdf

113 Id. at § 481.15(e)(1).
112 Id. at § 482.15(e).
111 81 C.F.R.§  63859.
110 Id.

109 STATE OPERATIONS MANUAL: APPENDIX Z-EMERGENCY PREPAREDNESS FOR ALL
PROVIDER AND CERTIFIED SUPPLIER TYPES, CTRS. FOR MEDICARE �y
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As previously discussed, these regulations limit hospitals’ ability to decarbonize. NFPA

requires the use of diesel generators, which produce not only high levels of emissions during

regular test runs, but also produce other harmful emissions that can impact patient health.118

Understanding these limits and staying within their bounds is a challenge to hospital

decarbonization and an important element of any full-scope decarbonization framework.

However, emergency preparedness requirements can also facilitate decarbonization

strategies. Testing and training requirements obligate active participation among hospital staff to

ensure they are knowledgeable of emergency preparedness policies and procedures.119 For testing

and training measures to comply with CMS’s rule, it must acknowledge and follow the

previously discussed material: risk assessments, policy and procedures, and communication

plan.120 Hospitals do this through two required full-scale emergency plan testing exercises

performed each year.121 In addition to testing measures, training programs must maintain the

necessary training, demonstrate that hospital staff can adequately exercise the training, and

retrain staff when procedures are updated.122 The biannual retraining requirement gives hospitals

a venue to proliferate improvements to emergency management’s environmental impact (where

appropriate) and allows for resilience in the face of new or worsening climate crises.

B. Business Pressures

Access to adequate capital for the up-front costs of implementing renewable energy

infrastructure “is often the primary barrier” to energy-related projects in healthcare.123 These

initial costs are particularly high for hospitals since healthcare facilities require a significant

123 U.S. DEP’T OF ENERGY, NAT’L RENEWABLE ENERGY LAB’Y, ADVANCED ENERGY RETROFIT
GUIDE: PRACTICAL WAYS TO IMPROVE ENERGY PERFORMANCE 8 (2013),
https://www.nrel.gov/docs/fy13osti/57864.pdf; see also DEP’T OF ENERGY, BLDG. TECHS.
PROGRAM, RENEWABLES MAKE A POWERFUL CASE AS HOSPITAL ENERGY SOURCE 4 (2011),
https://www1.eere.energy.gov/buildings/publications/pdfs/alliances/hea_renewables_fs.pdf
(“Obtaining sufficient financing sometimes is the biggest road block to the use of renewable
ener



amount of energy.124 In a 2015 survey analyzing sustainable operations in healthcare, 61 percent

of respondents cited competing investments and spending priorities as the top barrier to

implementing environmentally sustainable infrastructure.125

The economic stress faced by most hospitals in the wake of COVID-19 likely exacerbates

the financial barriers to decarbonization in the healthcare industry.126 A report found that more

than half of all U.S. hospitals are expected to have negative margins through 2022.127 The

aftermath of the pandemic has ultimately placed a “vast majority of America’s hospitals in

serious financial jeopardy.”128 Hospital investments in green infrastructure, therefore, face a

significant financial barrier given the current economic state of the industry.

C. Political Barriers

Unfortunately, decarbonization is not universally popular. While millennials of both

parties increasingly see the climate crisis as an existential threat,129 global warming remains one

of the most polarized issues in our political system.130 Scholars studying the intersection of

130 THE POLITICS OF CLIMATE, PEW RSCH. CTR. (Oct. 4, 2016),
https://www.pewresearch.org/science/2016/10/04/the-politics-of-climate/.

129 Alicia Adamczyk, 76% of Older Millenials Are Worried About Climate Change–and It’s
Impacting How They Spend Their Money, CNBC (May 28, 2021, 11:07 AM)
https://www.cnbc.com/2021/05/28/how-climate-change-is-impacting-millennials-money-decisio
ns.html (“[A]round 76% of older millennials think climate change poses a serious threat to
society.”).

128 Report: Hospitals Face Worst Year Financially Since Start of COVID-19 Pandemic,
Jeopardizing Access to Patient Care, AM. HOSP. ASSOC. (Sept. 15, 2022),
https://www.aha.org/news/headline/2022-09-15-report-hospitals-face-worst-year-financially-start
-covid-19-pandemic

127 KAUFMANHALL, THE CURRENT STATE OF HOSPITAL FINANCES: FALL 2022 UPDATE 1
(Sept. 15, 2022),
https://www.kaufmanhall.com/sites/default/files/2022-09/KH-Hospital_Finances_Report-Fall202
2.pdf.

126 See Alan D. Kaye, et al., Economic Impact of COVID-19 Pandemic on Healthcare Facilities
and Systems: International Perspectives, 35 BEST PRAC. & RSCH. CLINICAL
ANAESTHESIOLOGY 293, 297–298 (2021) (discussing the impact of COVID-19 on U.S.
healthcare facilities).

125 Suzanna Hoppszallern, Beth Burmahl, & Jamie Morgan, 2015 Sustainable Operations Survey,
HEALTH FACILITIES MGMT. (Oct. 7, 2015),
https://www.hfmmagazine.com/articles/1759-2015-sustainable-operations-survey.

124 Is Renewable Energy A Realistic Option For Hospitals?, LIMITLESS ENERGY,
https://www.limitlessenergy.org/blog/renewable-energy-for-hospitals/ (last accessed Oct. 30,
2022).
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narrowly defines the initiative and avoids fraught political debates: “decarbonization plans,”

“energy plans,” or “sustainability plans” all fit the bill.

V.  SELECTED AVENUES TO MEDICAL CENTER DECARBONIZATION

There are various avenues to medical center and healthcare system decarbonization. As

discussed in Section IV.A, many hospitals have found significant cost savings and

decarbonization potential realizing energy efficiency and co-generation initiatives. At the other

end of the spectrum, scholars and practitioners have proposed increased investment in preventive

and primary care to improve healthcare’s footprint.143 In the following section, we focus on three

low-friction strategies hospitals can undertake with e䀄怀〄怀̀䡀gnd⒠圀䐀一焀



radiography “needlessly increase[s] a patient’s radiation exposure.”148 For this reason, pediatric

centers advise eliminating unnecessary radiography or limiting scans to the smallest possible

area.149 Despite these disincentives, more than 50 percent of the abdominal CT scans may be

unnecessary.150 There are a variety of motivators for overtesting: fear of malpractice suits, patient

expectations, financial benefit, and a good-faith abundance of caution can all motivate

practitioners to order unnecessary tests.151

By shifting incentives for doctors ordering tests, healthcare systems have the opportunity

to engage in energy cost savings, emissions reductions, and lifetime patient health improvements

without compromising patient care. A 2018 study suggested that hospital policy interventions

included audit and feedback mechanisms, system-based changes, and education.152 Other

commentators have suggested enhancing compliance by requiring the use of decision-support

tools and pre-authorization to encourage caregivers to follow science-based guidelines from

medical societies.153 Pre-authorization, which forces practitioners to more tightly comply with

insurance guidelines (and therefore only order indicated radiographs) is an especially powerful

compliance tool. These private governance tools would require little to no upfront cost for

healthcare systems.

153 Kendall & Quill, supra note 147. (“Pre-authorization means that physicians ordering exams
request that Medicare or a health insurance plan approve payment for the exam before
performing it. The physician typically contacts a radiology benefit manager to ensure that the
testing approach meets clinically approved guidelines established by the American College of
Radiology and other medical societies.”).

152 See Hiscock et al., supra note 146.
151 Id.

150 Kendall & Quill, supra note 147 (citing Kristie M. Quite, Louis Hinshaw, et al., Ionizing
Radiation in Abdominal CT: Unindicated Multiphase Scans are Important Source of Medically
Unnecessary Exposure, 8 J. AM. COLL. OF RADIOLOGY 756 (Aug. 11, 2011)).

149 Reducing Radiation Exposure for Kids Without Reducing Quality, C.S. MOTT CHILDREN’S
HOSP. (last visited Oct. 29, 2022),
https://www.mottchildren.org/conditions-treatments/ped-radiology/limiting-radiation-exposure-f
or-kids (“We limit the region of the body being scanned/x-rayed to the smallest possible area”
and “[w]e’ve eliminated unnecessary exams”).

148 Id.

https://www.thirdway.org/report/reduce-unnecessary-radiological-exams#:~:text=17-,What%20C
an%20Fix%20It%3F,the%20exam%20before%20performing%20it.
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Changing healthcare’s unsustainable supply chain has become even more essential in the

wake of the COVID-19 pandemic.180 During times with peak hospitalization rates, nurses and

doctors were forced to reuse some materials. Finding ways to use medical materials more

efficiently could help with both emissions and future disruptions, including those stemming from

climate-related natural disasters.

At least two major hospital systems — Kaiser Permanente and Providence Health and

Services — are already working with suppliers on strategies to tamp down on emissions.181

Seema Wadhwa, executive director of environmental stewardship at Kaiser, said the system

recently worked with its supplier for disinfecting wipes to cut waste. Normally, the wipes come

in a hard-case canister with residual hazardous chemicals. 



primarily concentrated on the American coasts and Southwest. Gaps exist in the Southeast,

where hospitals are more likely to face political barriers to decarbonization.185

A. Proposal

If selected, our team hopes to use the prize winnings to organize a conference of

healthcare practitioners, healthcare system administrators, and legal experts from Tennessee and

other Southeastern states for a one-day series of presentations. By focusing panels on issues most

directly felt in our region, we hope to encourage uptake of decarbonization initiatives in a region

that faces high barriers to doing so. We also hope to reach audiences within the healthcare system

that may face access barriers to other programming and encourage collaboration between

departments, organizations, and industries. For example, an ideal panel would bring together

radiologists, procurement specialists, and vendors to discuss energy savings in radiology practice

and procurement. An alternate panel could bring together nurses, climate scholars, and hospital

administrators to discuss the importance of primary and bedside care in patient outcomes and

emissions reductions.186

In order to maximize accessibility, best use program funds, and minimize our own carbon

impact, our ideal conference would be via zoom.

B. Implementation

1. Implementation Schedule

If funded by the Hack competition, we would hope to host a conference in Spring 2023,

ideally in early May to meet the six month reporting guideline. To maximize attendance, we

would focus January and February efforts on securing speakers and negotiating honoraria, then

would finalize a schedule by mid-March. Once a schedule is finalized, we would use March and

April to recruit attendees.

186 Nurses perform a critical role in patient care - several studies have indicated that the best
predictor of patient outcomes is nursing workload and staffing. See Jessamyn Phillips, Alex Peck
Mallaris & Debra Bakerjian, Nursing and Patient Safety, PSNET (Apr. 21, 2021),
https://psnet.ahrq.gov/primer/nursing-and-patient-safety.

185 See, e.g., Maggie Shober & Heather Pohnan, Tracking Decarbonization in the Southeast:
TVA’s Stalled Decarbonization Disadvantages the Tennessee Valley, S. ALL. FOR CLEAN
ENERGY (Oct. 9, 2020),
https://cleanenergy.org/blog/tracking-decarbonization-in-the-southeast-tvas-stalled-decarbonizati
on-disadvantages-the-tennessee-valley/.
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