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The Carbon Clinic Series 

Clinic 1: Scopes 1&2
Understanding the basics 

Scope 1 and 2

Speakers
• Jon Utech, Cleveland Clinic
• Seema Wadhwa, Kaiser 

Permanente
• Matthew St. Claire & Seema 

Gandhi, UC Health 

Clinic 2: Scope 3
Purchased goods & services / supply 
chain, capital goods, upstream and 
downstream transportation, use of 
sold products 

Speakers
• Jodi Sherman, Yale
• Beth Schenk, Providence
• Matthew Eckelman, Northeastern 

University

Clinic 3: Scope 3 con’t
Fuel- and energy- related activities, 
waste, business travel, employee 
commuting, leased assets, 
investments, carbon offsets

Speakers
• Matthew Eckelman, Northeastern 

University
• Beth Schenk, Providence
• Jon Utech, Cleveland Clinic
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Carbon Footprint of Health Care

Delivering a ‘Net Zero’ National Health Service, NHS in England



What are Scope 3 Emissions?

“Indirect” Emissionsin the Value Chain
(spatially distributed, huge variety)
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U.S. Health Care GHG Emission Contributions

Eckelmanet al., HealthAffairs2020
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U.S. Health Care GHG Emission Trends

Scope 1

Scope 2

Eckelmanet al., HealthAffairs2020
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Scope 3



Scope 3 Categories
Upstream
 Purchased Goods& Services
 Capital Goods
 Upstream Fuel & Energy
 Upstream Transp. & Distribution
 Waste
 BusinessTravel
 Employee Commuting
 Upstream LeasedAssets
Downstream
 Downstream Transp. & Distribution
 Processing of Sold Products
 Use of Sold Products
 End-of-Life of Sold Products
 Downstream LeasedAssets
 Franchises
 Investments

1
0



Scope 3: Upstream Fuel & Energy

Oil rig gas flaring (Britannica)
Malfunctioning flare (NYT)

Bucket wheel excavator (Getty)

1
1



8Map of Bostonnatural gas distribution leaks
(Phillipset al. Environmental Pollution2012)
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Electricity Transmission & Distribution (T&D) or “line losses”
(wikipedia)



Scope 3: Upstream Fuel & Energy

14
GHG Protocol Scope 3 Standard



Scope 3: Upstream Fuel & Energy

15
GHG Protocol Scope 3 Standard
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Step 1. Determine fuel and electricity purchases from Scopes 1 
and 2 reporting

Step 2. Collect emissions factors
 For energy production- USEPArecommends using upstream emissions factors 

(“well-to-tank” or WTT) fromthe UK:  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attach 
ment_data/file/1083855/ghg-conversion-factors-2022-full-set.xls

 ForelectricityT&D-USEPApublishes T&Dlossfactors for each USregion, 
combinewith electricity carbon emissionsfactors (from Scope2) 
https://www.epa.gov/system/files/documents/2022-
01/egrid2020_summary_tables.pdf

Step 3. Multiply for each ‘energy carrier’

Scope 3: Upstream Fuel & Energy

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1083855/ghg-conversion-factors-2022-full-set.xls
https://www.epa.gov/system/files/documents/2022-01/egrid2020_summary_tables.pdf
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Scope 3: Upstream Fuel & Energy
Natural GasUpstream EmissionsExample.
Step 1. My facility uses1 million cubic meters of natural gas annually.

Step 2. Find WTTemissionsfactor:

Step 3. Multiply:
(1 million m3)*(0.343 kg CO2e/m3) / 1000 kg/ton = 343 tons CO2e
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Scope 3: Upstream Fuel & Energy
Electricity Upstream Emissions Example.
Step 1. My facility uses1 million kWh of electricity annually.

Step 2. Find upstream emissions factor (US average of ~11% of direct EF):

Step 3. Multiply:
(1 million kWh)*(0.027 kg CO2e/m3) / 1000 kg/ton = 27 tons CO2e

11%*533 lb/MWh / 2.2 kg/lb =
27 kg CO2e/ MWh= 0.027 kg CO2e/kWh
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Scope 3: Upstream Fuel & Energy
Electricity T&D losses Example.
Step 1. My facility uses1 million kWh of electricity annually.

Step 2a. Find T&D grid loss factor from USEPA:

Step 2b. Find lossrate:
(GGL)/(1-GGL) = 0.053/(1-0.053) = 0.056 kWh loss/kWh consumed

(GGL)
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Scope 3: Upstream Fuel & Energy
Step 2c. Calculate total T&D losses:

(1 million kWh)*(0.056 kWh/kWh) = 56,000 kWh

Step 2d. Find electricity emissionsfactor fromUSEPA

533 lb/MWh / 2.2 kg/lb =
242 kg CO2e/ MWh= 0.242 kg CO2e/kWh

Step 2e. Combine with upstream EFfor electricity: 0.242+0.027 = 0.269 kg CO2e/kWh
Step 3. Multiply: (56,000 kWh)*(0.269 kg CO2e/kWh) / 1000 = 15 tons CO2e



Scope 3: Waste

 Treatment and disposal of both  
liquid and solid wastescan  
produce GHGsthrough  
combustion or decomposition

Shutterstock
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Scope 3: Waste
 (follow same directions as for Waste Mgmt. (Category 12)

USEPA

22

 Estimate material quantities/ types

 Determine prevalent 
treatment/disposal method

 Use USEPA emissions factors:
https://www.epa.gov/climateleadership/ghg-emission-factors-hub

https://www.epa.gov/climateleadership/ghg-emission-factors-hub


Scope 3: Business Travel
& Employee Commuting

23
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GHG Protocol Scope 3 Standard

Scope 3: Business Travel
& Employee Commuting

(or spend-based method, for business travel)



Train Travel Example.
Step 1. My employees travel 10,000 miles by train on the East Coast annually

Step 2. Use USEPA emissionsfactor:

Step 3. Multiply:
(10,000 miles)*[0.058+(0.0055)*(25)/1000+(0.0007)*(298)/1000]=583 kg CO2e

Scope 3: Business Travel
& Employee Commuting
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Scope 3: Up/DownstreamLeased Assets
& Franchises
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Scope 3: Up/DownstreamLeased Assets
& Franchises
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 Just like normal Scopes1 and 2 accounting, but instead based  
on operations of properties/items you lease to or from others

 Collect data on:
🞑🞑 Fuel and electricity use
🞑🞑 Refrigerant leakage emissions(fromaverages)
🞑🞑 Waste anaesthetic gasemissions

 Use USEPA emissions factors:
https://www.epa.gov/climateleadership/ghg-emission-factors-hub

https://www.epa.gov/climateleadership/ghg-emission-factors-hub


Scope 3: Investments
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Scope 3: Investments
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 Typesof investmentsto assess:
🞑🞑 Equity (required)
🞑🞑 Debt (required if for a known project, optional if unknown)
🞑🞑 Project finance (required)
🞑🞑 Managed investments(optional)

 Two approaches: investment-specific or average, based on 
share of your investment in the total



Scope 3: Investments
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Investments Example: Investment-Specific
Step 1a. My HCO’s employee retirement fund invests $10M in Coca-Cola

Step 1b. Find share of Coca-Cola total equity:
Total market cap: $206,490M, equity share = 0.0048%

Step2. FindCoca-Cola annual emissions(from Carbon DisclosureProject): 793,460 tons (Scope 1)
747,876 tons (Scope 2) = 1,541,336 tons

Step 3. Find share of Coca-Cola emissions due to investment: (0.0048%)*(1,541,336
tons) = 74.6 tons CO2e



Scope 3: Investments
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InvestmentsExample: Average Data
Step 1a. My HCO’s employee retirement fund invests $10M in beverages sector

Step 2. Find EEIOemissions factor for the entire sector:

0.325+(0.008)*(25)+(0.0001)*(298)]=0.823 kg CO2e/$2018

https://pasteur.epa.gov/uploads/10.23719/1517796/SupplyChainEmissionFactorsforUSIn 
dustriesCommodities.xlsx

Step 3. Multiply (adjust for inflation if necessary): 
($10M)*(0.823 kg CO2e/ $2018) = 8,230 tons CO2e

(much higher, includesCoca-Cola Scope 3)

carbon dioxide kg/2018 USD, purchaser price 0.325
methane kg/2018 USD, purchaser price 0.008
nitrous oxide kg/2018 USD, purchaser price 0.001

https://pasteur.epa.gov/uploads/10.23719/1517796/SupplyChainEmissionFactorsforUSIndustriesCommodities.xlsx


Beth Schenk, PhD, RN, FAAN

Executive Director of Environmental Stewardship

Carbon Clinic 3
Scope 3: Supply Chain
Providence’s Approach to Carbon Accounting 







Providence’s 
Approach

Measurement using the WE ACT Scorecard –

Usage, cost, 
and carbon 

data
Each site Monthly

Automated, 
transparent, 

accurate

Do all we can this decade to reduce emissions 
and transform health care to be planet-safe

Moonshot Goal: Carbon Negative by 2030





Category 3: Fuel and Energy related activities 
not included in Scope 1 or Scope 2

• Supplier-specific method –data from fuel providers on upstream 
emissions (extraction, production and transportation) of fuel consumed by the 
reporting company

• Average-data method – estimates emissions by using secondary (e.g., 
industry average) emission factors for upstream emissions per unit of 
consumption (e.g., kg CO2e/kWh).

Providence: Average Data Method

Electricity: Schneider uses EPA E-grid T&D loss for each E-grid region (12,467)

Natural Gas: Schneider uses emission factor for natural gas from DEFRA (30,813)



Category 3:
Supplier Specific Method:  Provided by Schneider Electric



Category 5: Waste Generated in Operations

• Supplier-specific method, which involves 
collecting waste-specific scope 1 and scope 2 
emissions data directly from waste treatment 
companies (e.g., for incineration, recovery for 
recycling)

• Waste-type-specific method, which involves 
using emission factors for specific waste types 
and waste treatment methods

• Average-data method, which involves estimating 
emissions based on total waste going to each 
disposal method (e.g., landfill) and average 
emission factors for each disposal method.



Landfill
Biohazardous

Hazardous
Compost
Recycling
Universal
Donations
Avoided 
Waste

Diverted Waste 
All Waste: 
Disposed + Diverted + 
Avoided Waste 

Disposed Waste:

Waste Goal: : Divert more than 50% of waste from landfill and hazardous streams by 2030 
Waste Goal % = (Diverted + Avoided waste)/All waste

Avoided Waste 



Category 5:
Average Data Method:  Calculated on WE ACT Scorecard



Waste Goal: : Divert more than 50% of waste from landfill and hazardous streams by 2030 

Waste Goal % = (Diverted + Avoided waste)/All waste



• Average-data method, which involves estimating emissions 
based on total waste going to each disposal method (e.g., 
landfill) and average emission factors for each disposal 
method.

• EPA GHG Emissions Hub

• Total Waste emissions (2021): 22,264 MTCO2e

• N2O: 11,222
• Volatile Anesthesia: 3,366
• Business travel: 535 
• Reimbursed Miles: 996



Landfill
Biohazardous

Hazardous
Compost
Recycling
Universal
Donations
Avoided 
Waste

Diverted Waste 
All Waste: 
Disposed + Diverted + 
Avoided Waste 

Disposed Waste:

Waste Goal: : Divert more than 50% of waste from landfill and hazardous streams by 2030 
Waste Goal % = (Diverted + Avoided waste)/All waste

Avoided Waste 



Category 6: Business Travel

• Fuel-based method, which involves determining the 
amount of fuel consumed during business travel (i.e., 
scope 1 and scope 2 emissions of transport providers) and 
applying the appropriate emission factor for that fuel

• Distance-based method, which involves determining the 
distance and mode of business trips, then applying the 
appropriate emission factor for the mode used

• Spend-based method, which involves determining the 
amount of money spent on each mode of business travel 
transport and applying secondary (EEIO) emission factors.



Distance-based Method
• Flights (# segments, class, distance – from AMEX)
• Rental Cars (# miles, MPG from vendors)
• Reimbursed Miles (# miles, regional emission factor)
• Hotels (# nights, EF based on city and use intensity of 

hotel)

• Business travel (2021): 535 MTCO2e 

• Reimbursed Miles: 996



Category 7: Employee Commuting

• Fuel-based method, which involves determining the 
amount of fuel consumed during commuting and applying 
the appropriate emission factor for that fuel

• Distance-based method, which involves collecting data 
from employees on commuting patterns (e.g., distance 
travelled, and mode used for commuting) and applying 
appropriate emission factors for the modes used

• Average-data method, which involves estimating 
emissions from employee commuting based on average 
(e.g., national) data on commuting patterns.



Distance-based Method
• Survey employees
• Use existing state or local employee surveys
• Create emissions factor per employee for each 

Providence region
• Calculate based on FTE

• Business travel (2021): 535 MTCO2e 

• Reimbursed Miles: 996

• Employee Commuting: 98,032



Category 8: Upstream Leased Assets
Category 9: Downstream Leased Assets
(The calculation methods for upstream and downstream leased assets do not differ.)

• Asset-specific method, which involves collecting asset-specific (e.g., site-
specific) fuel and energy use data and process and fugitive emissions data or 
scope 1 and scope 2 emissions data from individual leased assets

• Lessor-specific method, which involves collecting the scope 1 and scope 2 
emissions from lessor(s) and allocating emissions to the relevant leased 
asset(s)

Providence – Asset –specific method

• Onboarding 615 non-acute facilities onto scorecard

• Tracking energy and emission data as we do for acute sites



Waste Optimization: Data tracking; Action 
plans

Energy and water audits; efficiency projects; 
renewable electricity procurement strategy

Reduce carbon intensity of meals; reduce food and 
packaging waste; healthy, sustainable foods

Reduce GHGs from anesthetic agents, nitrous oxide. 
Reduce chemicals of concern in products and supplies

Commuter support; EV Charging strategy; Fleet vehicle 
management plan; Business travel reduction goal



Category 15: Investments
• Companies should account for the proportional scope 1 

and scope 2 emissions of the investments that occur in the 
reporting year. 

• When scope 3 emissions are significant compared to other 
sources of emissions, investors should also account for the 
scope 3 emissions of the investee company.

Providence
• Investment firm performed assessment in 2021, in 

alignment with the GHGP.

• 20% of our entire footprint, similar to all of our energy use.

• Socially Responsible Investment Committee



“The goal is to 
turn data into 
information, 
and 
information 
into insight.” 

Carly Fiorina



Health for a Better World

Thank You



Sustainability at Cleveland Clinic 
Jon Utech
Senior Director, Sustainability Strategy
Buildings + Design
1/26/23



At Cleveland Clinic, Scope 3 is 5 times bigger 
than Scope 1+2…

Scope 1 + 2 = 412,194 tons

Electricity Natural Gas Anesthesia
Steam Fuel

Scope 3 = 2,083,551 tons

Purchased Goods &
Services
Investments

Capital Goods

Employee Commuting

Fuel and Energy
Related Emissions
Downstream T&D

Waste Generated

Business Travel

Upstream T&D



Investments are 34% of Scope 3…
Data Gathering:  
• Public Filings for Cleveland Clinic
• Total Investments YE 2019:  $6.5B
• Normalized to  YE 2017 :  $5.54B

(1) GHG Intensity of S&P 500 per US EPA



Healthcare (HHS)









ESG Influence…



Investment Levers

• Investment Performance

• Contributions 

Levers 
of 

Change

• Industry Investment Mix

• Specific Investment Types

• Investor Engagement



Investment Activity:  Investment Performance

• Investment Performance:  Impact Varies
- what matters is not the performance of the investment but it’s 

performance relative to it’s carbon intensity.
- Investment increases at the same rate as carbon in the 

investment there is no change (intensity matters)

• Contributions: Increases footprint 
- If philanthropic contributions and/or cash flow from 

operations are invested then total footprint increases



Investment Activity:  GHG Intensity

• Industry Investment Mix:  Lower Intensity Lowers Footprint
- If investments are shifted to lower carbon intensity sectors then 

footprint decreases
• Specific Investments:  Removing High Intensity Lowers 

Footprint
- If investments high carbon investments are exited footprint 

decreases
• ESG Policy for Investing:  Can set guidelines for many 

issues including carbon



Employee Commuting is 6% of Scope 3…
Data Gathering:  
• Bureau of Transportation Statistics
• Employee Survey
• Home work routes



Employee Commuting Levers

• Work Location
- Work from Home

• Miles from Home
- Live Local

Levers 
of 

Change

• Commute Mode
• Drive alone vs. others

• Vehicle Type
• Vehicle Shift

Miles Commuted (Home –Work)                  GHG per Trip



Transportation Policies for Mode Shift



Transportation Policies for Mode Shift







National Commuting COVID Change
2019 2021

-7.2%

+10.1%

-1.1%
-2.5%

Source:  Commute Mode | Bureau of Transportation Statistics (bts.gov)

https://www.bts.gov/browse-statistical-products-and-data/state-transportation-statistics/commute-mode


Commute Mode by State



Ohio Commuting COVID Change
2019 2021

+10.3%

-1.7%

-9.8%

-1.7%

Source:  Commute Mode | Bureau of Transportation Statistics (bts.gov)

https://www.bts.gov/browse-statistical-products-and-data/state-transportation-statistics/commute-mode


Cleveland Clinic 2020 Transportation Survey



Cleveland Clinic 2020 Transportation Survey



Transportation Policies
• Carpool Incentive:  50% for 2, Free for 4
• Fuel Efficiency Vehicle Incentive:  Lower Rate
• EV Purchase Incentive:  $1,000 new or $500 Used
• Public Transportation:  RTA Commuter Advantage
• Biking:  Map Locations for Bikes + Showers



Electric Vehicles Set to Grow



Ohio is 12th Highest State in EVs/Port



EV Charging Stations



Work From Home Impact

• 7,500 FTE commuting reduction

• 52 million miles/year less 

• Reduction of 10% in Carbon Footprint



Fuel and Energy Related Emissions are is 3% of Scope 3…

Data Gathering:  
• Utility  Bills for Electricity + Natural Gas
• Automatically loaded into Portfolio Manager

• Gas, Diesel and Fuel Oil from Fleet Report



Upstream Energy Emissions
Fuel Activity Factor GHG Intensity

Kg CO2e/UoM
Emissions 

(Tons/CO2e)
Fuel Oil 21,522 gallons 2.284 49
Gasoline 239,389 gallons 2.261 541
Diesel 40,490 gallons 2.37 96
Natural Gas 20,223,274 Therms 0.701 14,171

Upstream Emissions of Purchased Fuels

Upstream Emissions of Purchased Electricity
Energy Activity Factor GHG Intensity

Kg CO2e/UoM
Emissions 

(Tons/CO2e)
Electricity 519,355,812 kWh 0.146 34,503



Transmission and Distribution Losses
Upstream Emissions of Purchased Electricity
Energy Activity Factor Loss 

Factor %
T&D kWh GHG Intensity

kg CO2e/UoM
Emissions 

(Tons/CO2e)

Electricity 519,355,812 kWh 5% 25,353,836 0.146 15,184

Upstream Energy + T&D = 4% of Scope 3



Other Energy Solutions

Fuel Upstream + T&D % of Upstream 
+ T&D

Solutions

Electricity 49,687 77% Energy 
Efficiency +
Renewables

Natural Gas 14,171 22% Electrification or 
Offsets

Gasoline 541 1% Electric Vehicles
Diesel 96 0% Electric Vehicles
Fuel Oil 49 0% Electrification



Scope 1+2 Strategy

Energy Efficiency

Renewables

Electrification



Energy Efficiency: Mitigation = 20% Goal

25% Reduction

• LED Retrofits
• OR Setbacks
• Chiller Optimizations
• Filter Optimizations
• Retro-Commissioning
• Building Monitoring
• Temperature Control



M Sq-ft:

25% 24% 23%
20%

14% 14% 14%

7%

2%

0%

5%

10%

15%

20%

25%

30%

Cleveland
Clinic

U. Wisconsin
Health

Univ. of
Nebraska MC

Ascension UPMC Univ. of
Maryland MC

NY
Presbyterian

Montefiore Hackensack

Percent EUI Reduction from Baseline 
2010-2020

2.64.98.02.512.535.04.04.720.0
Note:  other participants include Mayo Clinic, Kaiser Permanente, Legacy Health, North Shore-Long Island Jewish, Univ. S. Alabama Medical Center, University of Utah Healthcare  

Goal = 20%

http://www.google.com/url?url=http://hgenergy.com/index.php/media/article/u.s.-department-of-energy-sees-great-hydro-potential-wants-it-developed&rct=j&frm=1&q=&esrc=s&sa=U&ei=VKaqVMbnFIW2yQT7-4KgAw&ved=0CBgQ9QEwAQ&usg=AFQjCNFJvmWdKkYV4-XZPQVroO6k-vetCg


2010-2020 (Sq Ft)
• Energy Efficiency (26%)
• Fleet Efficiency (2%)
• Anesthesia (2%)
• Renewables/Grid (3%)

2020-2027
• More Efficiency
• Better  Buildings
• Renewable Energy
• Offsets

Carbon Reduction Drivers 

Cleveland Clinic has reduced it’s carbon 
footprint by 25% in total since 2010



Waste Generated is 1% of Scope 3…



Cost Saving Ideas:  “My two cents”



Cost Saving Ideas:  “My two cents”

More than 80% of ideas submitted are related to waste reduction



We Track Many Waste Streams



We Publish Them in our ESG Report



Municipal Solid Waste Drives Carbon Footprint



Two Programs Have Driven Change…

Material Tons/Year Factor/Ton Tons of CO2e
MSW 17,885 0.63 11,268
Paper 4,968 0.07 348
Comingled 2,504 0.09 225
Everything Else 5,086 various 2,054
Total 30,443 13,894



Two Programs Have Driven Change…

Material Tons/Year Factor/Ton Tons of CO2e
MSW 17,885 0.63 11,268
Paper 4,968 0.63 3,130
Comingled 2,504 0.63 1,577
Everything Else 5,086 various 2,054
Total 30,443 18,029

Impact of 4,135 ton reduction  from paper and comingled 
recycling Is 0.2% reduction in Scope 3 Footprint



Paper Recycling
Paper Facts
• 70,000+ caregivers
• 3,569 Containers
• 4,968 tons recycled

Paper Impact
• 15 years = 31,512 tons of CO2e

- 6,790 gas cars for a year or
- 6,131 homes’ electricity or
- 3.8 Billion smartphone charges



Comingled Recycling
CoMingled Facts
• 70,000+ caregivers
• 6,597 Containers
• 2,504 tons recycled

• CoMingled Impact
• 15 years = 15,562 tons of CO2e

- 3,353 gas cars for a year or
- 3,028 homes’ electricity or
- 1.9 Billion smartphone charges



Business Travel is 0.5% of Scope 3…



Business Travel

• 10,543 Tons
• Data from our business travel service partner

Impact Levers
• Travel Less
• Virtual Meetings
• Offsets



Cleveland Clinic + Carbon Offsets

Carbon Offsets



Carbon Offsets
• Voluntary vs. Compliance Carbon Offsets

• Healthcare carbon offsets are 
voluntary…but what are they really?



What is a carbon market?

• Cap on Emissions (Country/Region)
• Reduce Cap Every Year Until Goal Reached

• If Company A can reduce lower than cap, 
they can sell reduction to company B
- Cheaper than regulated reductions



Carbon Markets in USA



Carbon Markets

Source:  Carbon emission trading - Wikipedia

https://en.wikipedia.org/wiki/Carbon_emission_trading


Source:  Carbon emission trading - Wikipedia

https://en.wikipedia.org/wiki/Carbon_emission_trading


Carbon Offset Types

• Planting trees
• Not cutting down trees
• Agricultural/soil management practices
• Methane capture from unregulated sectors
• Destruction of potent industrial GHG gases

- HFCs and SF6



Carbon Offset Quality
• Verified:  by an accepted 3rd party
• Additionality:  but for this it would not have occurred
• Transparency:  measurement and data
• Permanent:  can’t go back                        (Must Have Threshold)

Healthcare Considerations:
• Co-Benefits:  local/biodiversity
• Local/Health Equity
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