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U.S. Health Sector’s Greenhouse Gas Emissions & Current Efforts

* The healthcare system accounts for 8.5% of total U.S. GHG emissions. Only 18% of U.S. healthcare emissions
are from Scope 1 and 2.

* Large integrated healthcare delivery systems are among the early adopters of decarbonization and they are
sharing their experiences on platforms provided by the Commonwealth Fund, Practice Greenhealth/Healthcare
Without Harm, NAM Collaborative, Office of Climate Change and Health Equity (OCCHE), and others.

* Recent initiatives such as the White House/Department of Health and Human Services (HHS) Health Sector
Climate Pledge are efforts to get healthcare systems to commit and take steps to reduce their environmental
footprint. The Inflation Reduction Act has decarbonization incentives to further encourage immediate action.

* Challenging macroeconomic conditions of high inflation and interest rates, nursing staff shortages, increased
demand for medical services, mounting costs, and supply chain disruptions have resulted in some hospitals
deprioritizing decarbonization and other sustainability issues.

! (Healthcare without Harm & ARUP, 2019)
2 (Eckelman et al., 2020)
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https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://www.healthaffairs.org/doi/10.1377/hlthaff.2020.01247

Healthcare Delivery Systems Decarbonization Project Goals

With support from the Commonwealth Fund, NYU Stern CSB developed the Decarbonization Framework
for Healthcare Delivery Systems utilizing the Return on Sustainability Investment (ROSI™) Framework
and Methodology with the following goals:

1. Development of a strategy map and monetization framework to support Decarbonization in the Healthcare
Industry with a focus on healthcare delivery systems, including new research and analysis that will aid in
increasing the rate of adoption of decarbonization practices by highlighting the financial implications
of the tangible and intangible benefits of the actions that healthcare delivery systems can take

2. Development of open source tools that hospitals of all sizes can use for calculations for a subset of
decarbonization practices - these will be available November 2023

3. Case studies that highlight some of the monetization process for a subset of decarbonization practices - these
will be available December 2023

The
Commonwealth
Fund
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Decarbonization Framework

NYU Stern Center for Sustainable Business (CSB) has developed a ROSI™ framework for decarbonization in
Healthcare delivery systems with publicly available monetization tools to help the industry understand where and
how decarbonization can unlock financial value.

Based on research, experience, and engagement with industry leaders, we have identified the following
decarbonization strategies and enablers that are being used by the industry:

LOV\.I I_Emlssmns Waste Reduction Responsible
Clinical Care Investments
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Decarbonization Framework - Strategies

Energy Management

Building Design &
Maintenance

Sustainable Sourcing

Food Service
Optimization

Low Emissions
Clinical Care

Waste Reduction

Responsible
Investments

Reduced Transportation

Implement practices that reduce energy required and switch to renewable energy sources

Design and build hospitals and clinics that require less energy, incorporate renewable energy
sources, and enhance resilience to extreme weather

Utilize sourcing practices that minimize waste and toxic chemicals, incorporate circularity, and
reward suppliers that help achieve decarbonization goals

Implement practices that procure foods from local sources, produce less waste, and
incorporate plant-based options

Use clinical care solutions that minimize the carbon footprint of anesthetic gases and patient
travel

Produce less waste through circularity, proper sorting of waste, and using waste for energy
production

Prioritize investments focused on sustainability and with portfolios of companies that show
progress towards carbon reduction goals

Implement practices that optimize and decarbonize hospital-related transportation
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Decarbonization Framework - Critical Enablers

These three enablers help healthcare systems speed the adoption of decarbonization practices
and ensure that they are maintained over time

Leadership Financing Education
e Setting decarbonizing e \When starting small, create a e Develop in-house
goals' revolving fund from savings from education programs for
e Creating a decarbonization practices with short payback hospital executives and
team focused on delivery of periods staff to raise awareness
goals e Green carbon fund / gain sharing e Support ongoing clinical
e Completing an emissions e |Inflation Reduction Act - apply staff education on lower
inventory and defining a soon to secure maximum carbon practices
baseline year? funding®* e Reinforce behavior
e State utility Incentives including changes through
financial rebates, design training

assistance etc.,

(NAM, 2023)
(NAM, 2023)
(EPA, 2023)

A O N =

(US Department of Treasury, 2022)

0 B

NYU|STERN Center for Sustainable Business


https://nam.edu/programs/climate-change-and-human-health/action-collaborative-on-decarbonizing-the-u-s-health-sector/key-actions-to-reduce-greenhouse-gas-emissions-by-u-s-hospitals-and-health-systems/
https://nam.edu/programs/climate-change-and-human-health/action-collaborative-on-decarbonizing-the-u-s-health-sector/carbon-accounting-101/
https://www.epa.gov/green-power-markets/summary-inflation-reduction-act-provisions-related-renewable-energy
https://home.treasury.gov/system/files/136/Fact-Sheet-IRA-Equitable-Clean-Energy-Economy.pdf

Return on Sustainability Investment (ROSI™) Framework
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ROSI™ Mediating Factors

The following slides define the ROSI™ Mediating Factors as they apply to healthcare delivery systems

Mediating Factors
Risk Management (RM) Encourage risk mitigation and resilience
Stakeholder Engagement (SE) Improve goodwill among the broader stakeholder community
_ o Optimize facilities, clinical, and supply chain efficiencies to lower costs

Operational Efficiency (OE) and improve financial performance without compromising quality of care

Talent Management (TM) Attract and retain high-quality talent

_ _ Improve upon the relationships between the healthcare delivery system
Supplier Relations (SR) and its suppliers
Media Coverage (MC) Increase the media cqverage a hgalth.c_are deliver}/ s_ystem receive_s
through new and continued sustainability and social impact commitments

e
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ROSI™ Mediating Factors [cont.]

The following slides define the ROSI™ Mediating Factors as they apply to hospitals and healthcare systems

Mediating Factors

Improve retention of existing patients & attract new patients that are

Customer Loyalty (CL) more conscious of environmental impacts

Increase volume of sales through expanding patient access to health

Sales and Marketing (SM) services

Innovation (IN) Create new revenue streams using sustainable business models

NYU|STERN Center for Sustainable Business 'n .



Layout of the Decarbonization Framework

Energy [?:sllld':% Food Service Sustainable Low Emissions Waste Responsible Reduced
Management Mainteiance Optimization Sourcing Clinical Care Reduction Investments Transportation

ROSI™ ROSI™
Mediating Benefits to Potential metrics to monetize
Factor explore

Rationale for the Relevant
Benefit resources

*Sub-practices impacting hospitals/healthcare providers’ Scope 1, 2 and some influenceable Scope 3 are included
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Decarbonization Framework
Strategies



Overview of Decarbonization Framework Strategies

Based on research, experience, and engagement with industry leaders, we have identified the following
decarbonization strategies used by the industry for inclusion in the framework:

Energy Management Building Design & Sustainable Food Service
Y ° Maintenance Sourcing Optimization

Low Emissions Responsible Reduced

Clinical Care MEBD R Investments Transportation

Applying the ROSI methodology, practices and sub-practices have been identified within each of above
strategies and the associated benefits are discussed in the next slides

NYU|STERN Center for Sustainable Business 'n .



Energy Management

Energy Management

Implement practices that reduce energy required and switch to renewable energy sources

______

______

Energy efficiency

I: Implement energy efficiency retrofits within the building
Energy transition

"
Q
O
| 'g - II: Switch from non-renewable to renewable energy source by entering into a Physical or a Virtual Power
& Purchase Agreement
2 " IIl: Purchase Renewable Energy Credits
@ IV: Install a new source of renewable energy (onsite or offsite)

Energy storage

V: Add battery storage on existing renewable energy sites (if it did not exist previously)

NYU|STERN Center for Sustainable Business \1 .




Benefits Assessment and Monetization Development

Practice: Energy efficiency

I: Implement energy efficiency retrofits within the building. Examples include switching to LED lighting, installing
real-time monitoring systems and occupancy sensors, limiting use of equipment in non-peak hours, using
valves to isolate boilers, insulating pipes, etc.

™
ROSI ROSI™

. Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs

Mediating
Factor

Using data from utility meter readings and bills calculate

weather-normalized annual energy usage and costs before switching to . ,
Implementing energy retrofits

Operational Energy Cost energy efficient lighting and equipment. Calculate weather normalized* .
g . e . saves energy and associated
Efficiency Savings usage after switching and subtract to get the difference between the two. costs e CSBROSI
Consider the investment made on the retrofits. Note that energy usage of Project
equipment worsens over time if not sufficiently retrofitted . Hence, waiting Research
vs. acting now can be more expensive e  Enerqystar.gov

Estimate the annual material cost of replacing fixtures, equipments etc.
Estimate the labor cost by apportioning staff time spent on repair and
replacement and multiplying the hours with an average hourly staff cost.
Similarly, estimate the material and labor cost of replacing energy efficient
equipment e.g. LED bulbs. Calculate the difference between the two
scenarios for the annual net saving

Longer lasting equipment such
as LED lights does not require
as much maintenance

Reduced repairs
and maintenance
expenses

Operational
Efficiency

*Weather normalized energy is the energy a building would have used under average weather conditions. The Energy Star Portfolio Manager tool provides technical guidance on
weather normalized energy consumption here (Accessed Oct 13, 2023). Refer to the Glossary section for more information
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https://www.energystar.gov/
https://www.energystar.gov/sites/default/files/tools/Climate_and_Weather_2020_508.pdf

Benefits Assessment and Monetization Development

Practice: Energy efficiency

I: Implement energy efficiency retrofits within the building. Examples include switching to LED lighting, installing
real-time monitoring systems and occupancy sensors, limiting use of equipment in non-peak hours, using
valves to isolate boilers, insulating pipes, etc.

™
ROSI ROSI™

Mediating Potential metrics to monetize Rationale for the Benefit Relevant resources

Benefits/Costs
Factor

Calculate the energy consumption by energy type before and after
the retrofitting measures and multiply by the related emission

factors™ to get the associated emissions by energy type under both SO CEEY) CEREUTET,

Risk o . . o : . from nonrenewable sources e CSB ROSI Project
Lower emissions scenarios. Multiply the emissions with a carbon offset price or an .
Management ) . , potentially lowers GHG Research
internal cost of carbon to calculate the savings in carbon offsets or a emissions

carbon tax

For example, the Section
179D commercial buildings
energy efficiency tax
deduction may be available
for eligible retrofits

° Energy efficient
commercial buildings
deduction (Internal
Revenue Source,
2023)

State and federal Estimate the total investment required for the projects. Consider the
Stakeholder . . state and federal incentives available (e.g. Inflation Reduction Act,
incentives could o .
Engagement State Utility incentives and Rebate programs) that may offset the
offset costs . )
investment amount partially

*An emission factor represents the quantity of a pollutant released into the atmosphere corresponding to the activity/source. Emission factors for purchased electricity from
eGRID, mobile combustion, upstream and downstream transportation, business travel, product transport, and employee commuting can be obtained in EPA's GHG Emission
Factors Hub here. The emissions can be converted into equivalent amount of carbon dioxide (CO2) emissions by using the Greenhouse Gas Equivalency Calculator (Accessed
Oct 12, 2023). Refer to the Glossary section for more information
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https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
https://www.irs.gov/credits-deductions/energy-efficient-commercial-buildings-deduction
https://www.irs.gov/credits-deductions/energy-efficient-commercial-buildings-deduction
https://www.irs.gov/credits-deductions/energy-efficient-commercial-buildings-deduction

Benefits Assessment and Monetization Development

Practice: Energy efficiency

I: Implement energy efficiency retrofits within the building. Examples include switching to LED lighting, installing
real-time monitoring systems and occupancy sensors, limiting use of equipment in non-peak hours, using
valves to isolate boilers, insulating pipes, etc.

ROSI™ ROS|™
Mediating . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
Estimate the annual savings from “quick win” retrofits that can be The EPA’s Energy Star
reinvested into installing additional energy efficiency measures, and Portfolio Manager e (CSB ROSI Project
Stakeholder Reinvestment how much additional savings year over year can be generated. recommends investing rather Research
Engagement benefit Subtract the opportunity cost of funds (i.e. market interest rates that than waiting to use from a e  EPA Portfolio Manager
funds if invested could earn). The difference is the reinvestment future budget as that may be Tool (EPA, 2023)
benefit more beneficial
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https://www.energystar.gov/buildings/benchmark
https://www.energystar.gov/buildings/benchmark

Benefits Assessment and Monetization Development

Practice: Energy transition

Il: Switch from non-renewable to renewable energy sources by entering into a Physical or a Virtual Power
Purchase Agreement (PPPA or VPPA)*

ROSI™
Mediating
Factor

™
Rk Potential metrics to monetize Rationale for the Benefit Relevant resources

Benefits/Costs

Calculate the number of electrical/thermal energy units and the price per

unit purchased for a base year. Forecast a scenario of future units to be .
Energy generation from the

Energy costs consumed, normalizing for weather/other factors as relevant, and renewable enerqy source
Operational avoided multiply by the projected grid’s energy price per unit to calculate the total ) gy : CSB ROSI Project
. . . . potentially offsets (partially or
Efficiency (applicable to costs . Consider the # of units of energy generated from the renewable : Research Systems
. : . . in whole) the overall energy
Physical PPA) energy source and forecast it. Multiply these renewable energy units by . .
units consumed from the grid

the offtake price agreed within the PPA. Subtract the new costs from the
old costs to calculate the savings in energy costs

*A Power Purchase Agreement (PPA) is a type of contract that allows consumers, typically large commercial entities, to enter into an agreement with an energy generating
unit, to purchase energy for a long term, usually for a steady cost. A PPA can be a Physical PPA or a Virtual PPA. In a physical PPA, the purchaser and the energy generation
unit are within the same physical location/same grid while in the case of a virtual PPA, the purchaser and the energy generation unit do not necessarily have to be in the same
region. The buyer will get Registered Energy Certificates (RECs) representing their investment in renewable energy. Depending on the location and availability of renewable
energy projects, hospitals could consider the option of entering into a VPPA if local generation units are not available.
Source:https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/power-purchase-agreement (accessed 2023)

**Weather normalized energy is the energy a building would have used under average weather conditions. The Energy Star Portfolio Manager tool provides technical

guidance on weather normalized energy consumption here. (accessed 2023)
***Recommended forecasting period of 10+ years to assess payback and full value of the benefit, however it may vary for each system.
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https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/power-purchase-agreement
https://www.energystar.gov/sites/default/files/tools/Climate_and_Weather_2020_508.pdf

Benefits Assessment and Monetization Development

Practice: Energy transition

Il: Switch from non-renewable to renewable energy sources by entering into a Physical or a Virtual Power
Purchase Agreement (PPPA or VPPA)* [cont.]

ROSI™

Mediating
Factor

ROSI™
Benefits/Costs

Potential metrics to monetize

Calculate the volatility of historical energy prices paid and project
volatility based on future PPPA/VPPA prices. Calculate the

Rationale for the
Benefit

PPAs are typically

Relevant resources

Power Purchase

internal carbon price to calculate the savings in carbon offset costs
or a carbon tax

potentially lowers
GHG emissions

Risk Lowe.r. price difference in volatility under the two time periods and estimate the fixed price longer Agreementis (Retrieved Oct
Management volatility . 2 . . .
cost saving by multiplying the difference in the average price term contracts 9, 2023)
volatility with an average of the number of units consumed
CSB ROSI Project
Research
Calculate the energy consumption units by energy type before and Lower ener GHG equivalency
after entering into the PPPA/VPPA and multiply the total units with Ty Calculator (Retrieved Oct 9,
: o . o consumption from
. L the applicable emission factor to get the associated emissions by 2023)
Risk Reduction in ) . . non-renewable .
Management carbon emissions energy type under both scenarios, forecasting for the life of the PPA Sources GHG Emission Factors Hub
9 contract. Multiply the emissions with a price of a carbon offset or an (EPA, 2023)

Tracking Progress Toward
the Cool Food Pledge
(Waite, Vennard & Pozzi,
2019)
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https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/power-purchase-agreement
https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/power-purchase-agreement
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.wri.org/research/tracking-progress-toward-cool-food-pledge
https://www.wri.org/research/tracking-progress-toward-cool-food-pledge

Benefits Assessment and Monetization Development

Practice: Energy transition

Il: Switch from non-renewable to renewable energy sources by entering into a Physical or a Virtual Power
Purchase Agreement (PPPA or VPPA)* [cont.]

™
ROSI ROSI™

. Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs

Mediating
Factor

° Decarbonization
Compass (NYU Stern

Some governments are

Determine the risks associated with not reducing emissions to encouraging decarbonization
. : . . . . CSB, 2023)
allowed limits or not meeting related commitments e.g. through imposing penalties.
. . . s . ° Enhancement and
Risk Lower risk of penalties imposed by regulatory authorities. Calculate the For example, NYC will impose N
: . . : : o Standardization of
Management penalties avoided penalty cost by prorating the potential penalty based penalties on buildings that .
. . , . L Climate-Related
on the percent of the commitment to switch to renewable don’t reduce their emissions Disclosures by the
energy that the PPA/VPPA allows the entity to achieve to the allowable limits in the Sesiosures by
future SEC (Retrieved Oct
9, 2023)
Co-branding or e Interviews with
naming rights to a Calculate the number of media mentions after the investment . . healthcare delivery
. . . o : . Co-branding a project creates
Media Coverage power project in the project is made and multiply by corresponding cost of systems
: . " brand awareness :
may provide paid media e  Physical PPA (EPA,
branding benefits 2022)
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https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.epa.gov/green-power-markets/physical-ppa

Benefits Assessment and Monetization Development

Practice: Energy transition
lll:Purchase Renewable Energy Credits (RECs)*

ROSI™ .
Mediating ROSIT.M Potential metrics to monetize Rat|or?ale 72 Relevant resources
Benefits/Costs Benefit
Factor
Calculate the energy consumption units by energy type before and ¢ ggsBeanghS | Project
after buying RECs, forecasting for a long term period. Multiply the RECs can e GHG equivalency
Risk Reduction in total units with the applicable emission factor to get the associated replace Calculator (Retrieved Oct 9
Management carbon emissions emissions by energy type under both scenarios. Multiply the non-renewable W ’
emissions with a price of a carbon offset or an internal carbon price energy consumed e GHG Emission Eactors Hub
to calculate the savings in carbon offset costs or a carbon tax (EPA, 2023)

*A renewable energy certificate or a REC is a tradeable, market-based instrument that represents the legal property rights to a “renewable” or non-power attribute—of
renewable electricity generation. A REC is created for every megawatthour (MWh) of electricity generated and delivered to the grid from a renewable energy resource.
Electricity cannot be considered renewable without a REC to substantiate its renewable-ness. (Renewable Energy Credits - EPA, 2023)
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https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/green-power-markets/renewable-energy-certificates-recs

Benefits Assessment and Monetization Development

Practice: Energy transition
lll:Purchase Renewable Energy Credits (RECs)* [cont.]

ROSI™ ROSI™
Mediating . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
° Decarbonization
Determine the risks associated with not reducing emissions Some governments are Compass (NYU Stern
to allowed limits or not meeting related commitments e.g. encouraging decarbonization CSB, 2023)

. : penalties imposed by regulatory authorities. Calculate the through imposing penalties. For e Enhancement and
Risk Lower risk of . . . . A
Management enalties avoided penalty cost by prorating the potential penalty example, NYC will impose Standardization of

9 P based on the percent of the commitment to switch to penalties on buildings that don’t Climate-Related
renewable energy that the PPA/VPPA allows the entity to reduce their emissions to the Disclosures by the
achieve allowable limits in the future SEC (Retrieved Oct

9, 2023)
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https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.sec.gov/files/33-11042-fact-sheet.pdf

Benefits Assessment and Monetization Development

Practice: Energy transition

IV: Install a new source of renewable energy (onsite or offsite) - solar heater; solar panels; geothermal wells
or tubes; biomass boiler; wind turbines; capture of landfill waste biogas, install a cogeneration plant

ROSI™

™
Mediating Mokl . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits
Factor
Calculate the number of energy units that the renewable energy
source can generate. Determine the current per unit cost based Energy generation from the renewable
. on energy bills. Subtract the new per unit cost from the current energy source potentially offsets
Operational Energy costs : . . ; .
Efficiency avoided per unit cost and multiply by the number of energy units (pgrﬂally or in whole) the ov.erall energy
generated by the renewable energy source. Subtract the cost of units consumed from the grid
installation (amortized capex) and any annual procurement cost CSB ROSI Project
of renewable source e.g. biomass (opex) to calculate the net Research
savings
Calculate the volatility of historical energy prices paid and project
: . energy price volatility based on future price outlook. Calculate the .
Risk Lower price . : - : . . Lower energy consumption from the
" difference in volatility under the two time periods and estimate the . . : -
Management volatility . 2 . ; . grid potentially reduces price volatility
cost saving by multiplying the difference in the average price
volatility with an average of the number of units consumed

NYU|STERN Center for Sustainable Business ‘1 .



Benefits Assessment and Monetization Development

Practice: Energy transition

IV: Install a new source of renewable energy (onsite or offsite) - solar heater; solar panels; geothermal wells
or tubes; biomass boiler; wind turbines; capture of landfill waste biogas, install a cogeneration plant [cont.]

ROSI™

Mediating ROSI™ Benefits Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor

Estimate the costs avoided or interest ° Green Bonds (Retrieved Oct 9, 2023)

. . Projects that meet the definition of e What are sustainability linked bonds

cost savings by floating the Green Bond principles or and how can they support the

Stakeholder Reduced Cost of green/sustainability/social bonds or L P P ey
. . sustainability milestones could net-zero transition? (WEF, 2022)
Engagement Capital taking advantage of : . ;
T ) . ) attract lower cost of financing and e  Green Bonds (Retrieved Oct 9, 2023)
sustainability-linked financing to finance ' -
the proiects other benefits e  Municipal Bonds and Green Bonds
pro) (US EPA, 2023)

Estimate the total investment required

for the projects. Consider the state and For example, a 30 percent

State and federal ° FACT SHEET: Four Ways the Inflation

. . federal incentives available (e.g. investment tax credit is available for . , : .

incentives could offset . : . P L Reduction Act’s Tax Incentives Will
Stakeholder . Inflation Reduction Act, State Utility qualifying investments in wind, o .

project costs through . . Support Building an Equitable Clean
Engagement : incentives and Rebate programs) that solar, energy storage, and other

investment and . : : . : Energy Economy (US Department of

roduction tax credits may offset a portion of the investment renewable energy projects if certain Treasury, 2022)
P amount criteria are met) Y.
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https://www.jpmorgan.com/solutions/cib/insights/investment-banking-explained-video/unpacked-green-bonds
https://www.weforum.org/agenda/2022/11/cop27-sustainability-linked-bonds-net-zero-transition/
https://www.weforum.org/agenda/2022/11/cop27-sustainability-linked-bonds-net-zero-transition/
https://www.weforum.org/agenda/2022/11/cop27-sustainability-linked-bonds-net-zero-transition/
https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/green-bonds
https://www.epa.gov/statelocalenergy/municipal-bonds-and-green-bonds
https://home.treasury.gov/system/files/136/Fact-Sheet-IRA-Equitable-Clean-Energy-Economy.pdf
https://home.treasury.gov/system/files/136/Fact-Sheet-IRA-Equitable-Clean-Energy-Economy.pdf
https://home.treasury.gov/system/files/136/Fact-Sheet-IRA-Equitable-Clean-Energy-Economy.pdf
https://home.treasury.gov/system/files/136/Fact-Sheet-IRA-Equitable-Clean-Energy-Economy.pdf

Benefits Assessment and Monetization Development

Practice: Energy transition

IV: Install a new source of renewable energy (onsite or offsite) - solar heater; solar panels; geothermal wells
or tubes; biomass boiler; wind turbines; capture of landfill waste biogas, install a cogeneration plant [cont.]

ROSI™

Mediating
Factor

ROSI™ Benefits to
explore

Potential metrics to monetize

Calculate the energy consumption by energy type before
and after investing in the project and multiply by the
related emissions factors to get the associated emissions

Rationale for the Benefit

Lower energy consumption

Relevant resources

avoided penalties based on % of commitment that the
renewable energy project covers

don’t reduce their emissions to
the allowable limits in the
future

Risk Reduction in carbon . . from non-renewable sources e (CSB ROSI Project
o by energy type under both scenarios. Multiply the :
Management emissions . Co , . potentially lowers GHG Research
resulting emissions with a carbon offset price or an o
. ) : emissions
internal cost of carbon to calculate the savings in carbon
offsets or a carbon tax
Some governments are ) Decarbonization
: : . : . encouraging decarbonization Compass (NYU Stern
Determine the risks associated with not lowering . . .
. o . through imposing penalties. CSB, 2023)
. . emissions to allowed limits or not meeting energy related o
Risk Lower risks of commitment e enalties being imposed). Calculate the For example, NYC will impose e Enhancement and
Management penalties 9P 9 'mp ' penalties on buildings that Standardization of

Climate-Related
Disclosures (Retrieved
Oct 9, 2023)

NYU|STERN Center for Sustainable Business ‘1 .



https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
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Benefits Assessment and Monetization Development

Practice: Energy transition

IV: Install a new source of renewable energy (onsite or offsite) - solar heater; solar panels; geothermal wells
or tubes; biomass boiler; wind turbines; capture of landfill waste biogas, install a cogeneration plant [cont.]

ROSI™

Mediating
Factor

Media
Coverage

ROSI™
Benefits/Cost

Environmental
stewardship can help
create positive media
mentions that may
attract partners

Potential metrics to monetize

Determine the number of media mentions of the
environmental projects after the investments are made
and multiply by what it would have cost to buy the
mentions to estimate the benefit of free media

Rationale for the Benefit

Interviews and research have shown
media coverage for larger, impactful
environment projects

Relevant resources

Interviews with
healthcare delivery
systems

Talent
Management

Environmental
stewardship can
motivate employees
leading to higher
retention rates and
lower voluntary
turnover.

Compare the organization’s staff turnover rates with
industry’s average turnover after implementation and
communication of environmental programs to
employees. Design and institute employee surveys to
understand the impact of your organization’s
sustainability efforts on staff morale, productivity, and
willingness to continue work for the organization. Use
survey data to assign an attribution % to the reduction
in turnover and the associated savings in hiring costs

National Environmental Education
Foundation found a positive
relationship between sustainability
engagement and employee
engagement. Nearly 90 percent of
employees that were engaged in their
company’s sustainability efforts said
that it enhances their job satisfaction

Winning in the
Marketplace and the

Workplace (NEEF,
2017)
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Benefits Assessment and Monetization Development

Practice: Energy transition

IV: Install a new source of renewable energy (onsite or offsite) - solar heater; solar panels; geothermal wells
or tubes; biomass boiler; wind turbines; capture of landfill waste biogas, install a cogeneration plant [cont.]

ROSI™

™
Mediating ek . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Cost
Factor
Track patient value of hospital’s environmental
Environmental sustainability efforts through surveys. Estimate whether
stewardship has the there are improvement trends in Patient Satisfaction or . . . .
Customer : . : We have found this linkage in other Interviews with
. potential to increase Net promoter scores that can be attributed to . ) ,
(Patient) c e industries-food & ag, apparel. healthcare delivery
loyalty from sustainability. If there are, capture the organization’s e _
Loyalty T . However within healthcare, this is systems
sustainability revenues from repeat patients before and after
. . . : o , more anecdotal
conscious patients implementing and communicating about their
environmental stewardship efforts
Estimate the annual savings from installing new sources
of r(?r)ewable energy that can be reinvested into new The EPA Portfolio Manager tool finds
. additional energy efficiency measures and how much . . " .
Operational : , I, : that investing rather than waiting to CSB ROSI Project
- Reinvestment benefit additional savings year over year can be generated.
Efficiency . . use from a future budget may be more Research
Subtract the opportunity cost of funds (i.e. market beneficial
interest rates that funds if invested could earn). The
difference is the reinvestment benefit

NYU|STERN Center for Sustainable Business ‘1 .




Benefits Assessment and Monetization Development

Practice: Energy storage
V: Add battery storage to existing renewable energy sites (if it did not exist previously)

ROSI™
Relevant resources

Mediating ROSI™ Benefits/Cost Potential metrics to monetize Rationale for the Benefit
Factor

All of the benefits within IV and additionally the following:

Estimate the probability of a business disruption

event due to loss of power. Estimate the financial . .
The ability to store power will extend :
. : losses that could occur based on cancelled . . e  Grid Systems
Risk Lowers risk of : . the time that the system can continue .
. ) . appointments, procedures, staff needing to work Co (Retrieved Oct 10,
Management business disruption . . functioning in the event of a loss of
overtime etc., Estimate how many hours of backup 2023)

power the storage can provide and calculate the BT D e TR

losses that can be potentially avoided
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https://www.energy.gov/oe/grid-systems

Relative Ranking of the ldentified Energy Management related

Sub-practices

High

Power Purchase Agreements (Virtual or

Install renewable
‘ energy source with

storage
Install renewable g

energy source
(onsite or offsite)

Physical)

Purchase Renewable
Energy Credits

Implement energy
efficiency retrofits
within the building

Emission Reduction Potential

Low

Investment Intensity

High

Note: The emission reduction potential and the Investment intensity of the sub-practices is highly dependent type of healthcare delivery system, its scale of operations

and its geographic location

NYU|STERN Center for Sustainable Business
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Building Design & Maintenance

——————

Building Design &

_8 Maintenance

-3

2

g

a

_____ . Design and build hospitals and clinics that require less energy, incorporate renewable
.| energy sources, and enhance resilience to extreme weather

» Building Design and Construction

8 Include energy efficient measures into the design and construction of a new building such as:
‘g I: Maximizing energy efficient windows/daylighting

| g—i Il: Maximizing insulation

& Iinstalling passive ventilation systems

IV: Increasing metering and automation through installation of real time energy monitoring
systems and sensor controls

v Incorporating eco-friendly/low VOCs finishes, flame retardants among others
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Building Design & Maintenance

Include energy efficient measures into the design and construction of a new building such as:
VI: Heat harvesting systems

VII: Include a solar thermal heating source to augment the conventional hot water system into the
design and construction of a new building

Vlill:Installing a green roof

IX: Installing a white roof

X: Creating a biking infrastructure

XI: Designing buildings to withstand extreme climatic conditions
Building Maintenance

_Sub-practices

I: Conduct regular maintenance to prevent leakage of nitrous oxide (N,O) from pipes
ll: Eliminate pesticides from landscaping on premises
Building Certification

I: Obtain recognized certifications such as LEED

NYU|STERN Center for Sustainable Business



Benefits Assessment and Monetization Development

Practice: Building design and construction
I: Maximize energy-efficient windows/daylighting in the design and construction of a new building*

ROSI™ ROSI™

Mediating Benefits to Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor explore

° The Energy Saving
Potential of Wide

Calculate the consumption of electrical/thermal energy units using . . .
benchmarksl* under different energy efficier?cy options, for example Energy losses from windows W'”.dOWS in Hospital _
standard efficiency that meets minimum building code requirements vs. Patient Rooms (Cesari
energy efficiency measures that can reduce the building’s energy use. et al., 2020)

Multiply the energy consumption with the price per unit, forecasting into e Windows Key to

the future. Compgre the costs under the standard efficiency scenario globally Increased Enerqy

vs. the energy efficiency scenario to calculate potential savings Efficiency in Buildinas

(US DOE, 2022)

contribute to almost 1 gigaton
of CO, emissions a year

Operational Energy cost
Efficiency saving

*Builders can choose between ASHRAE code-compliant designs and designs that incorporate higher energy efficiency. The sub-practices elaborated under “Building
Design” suggest the higher energy efficiency design and construction

**Benchmarks could be obtained from comparable buildings, public tools from the EPA, or hospital systems can create simulation examples by working with energy
modelers/utility provider
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https://www.energy.gov/eere/buildings/articles/windows-key-increased-energy-efficiency-buildings-and-achieving-clean#:~:text=Currently%2C%20windows%20are%20responsible%20for,fall%20by%201.9%25%20in%202050

Benefits Assessment and Monetization Development

Practice: Building design and construction
I: Maximize energy-efficient windows/daylighting in the design and construction of a new building* [cont.]

ROSI™ ROSI™

Mediating Benefits to Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor explore

Calculate the consumption of electrical/thermal energy units using

benchmarks under different energy efficiency options, for example, e CSB ROSI Project
. standard efficiency that meets minimum building code requirements vs. . Research
. Reduction - S Lower energy consumption .
Risk . energy efficiency measures that can reduce the building’s energy use : e Healthcare emissions
M in carbon . ) . . : o " potentially lowers GHG
anagement emiSSioNs intensity. Multiply the energy consumption with the emission factors emiSSIons Impact Calculator
forecasting total emissions into the future. Multiply the emissions by a (Practice Greenhealth,
carbon offset price or an internal price of carbon to calculate the savings 2023)

in carbon offsets costs or a carbon tax (if implemented)

*Note: An emission factor represents the quantity of a pollutant released into the atmosphere corresponding to the activity/source. Emission factors for purchased electricity from
eGRID, mobile combustion, upstream and downstream transportation, business travel, product transport, and employee commuting can be obtained in EPA's GHG Emission Factors
Hub here. The emissions can be converted into equivalent amount of carbon dioxide (CO2) emissions by using the Greenhouse Gas Equivalency Calculator (Accessed Oct 13,
2023)
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https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

Benefits Assessment and Monetization Development

Practice: Building design and construction
I: Maximize energy-efficient windows/daylighting in the design and construction of a new building* [cont.]

ROSI™ ROSI™

Mediating Benefits Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor to explore

Some governments are
encouraging decarbonization
through imposing penalties.
For example, NYC will

. Determine the risks associated with not reducing emissions to allowed impose penalties on buildings N
. Lower risk e . . ) ; : e  Decarbonization
Risk limits or not meeting energy-related commitments e.g. penalties that don’t reduce their
of . g . o Compass (NYU Stern
Management enalties imposed by regulatory authorities. Calculate the avoided cost or lower emissions to the allowable CSB, 2023)
P risk based on the % reduction likely to be achieved by the system limits in the future. For ’

example Local Law 97 of
New York City mandates civil
penalties for non compliant
entities
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https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1

Benefits Assessment and Monetization Development

Practice: Building design and construction
I: Maximize energy-efficient windows/daylighting in the design and construction of a new building* [cont.]

ROl ROSI™ Benefits .
Mediating Potential metrics to monetize Rationale for the Benefit Relevant resources
to explore
Factor
Calculate the increase in revenue due to reduced Natural lighting imoroves circadian
Customer Improved patient length of stay per patient. Apply the operating profit 'g g' P
o ”» rhythm, 'nature' views decrease lengths
Loyaltys outcomes margin % to the revenue and calculate the additional of sta
earnings to the operations y e Current views of
healthcare design and
construction: practical
implications for safer,
. cleaner environments
Calculate the current number of absentee or sick days (Bartley, Olmsted &
per staff in the building. Based on research or actual Studies confirm that appropriate lighting Haas, 2010)
Enhanced data collated, estimate the reduction in absenteeism has a relationship with decreased staff
Talent . . . ", ; . . .
Management employee attributed to improved working conditions. Multiply this | stress, improved staff effectiveness and
9 productivity reduction by the cost per employee per sick day, or staff satisfaction (Bartley, Olmsted et al.
lost productivity, to calculate the gain from enhanced 2010)
employee productivity
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Benefits Assessment and Monetization Development

Practice: Building design and construction
Il: Maximize insulation in the design and construction of a new building

ROSI™

Mediating
Factor

Operational
Efficiency

ROSI™
Benefits/Cos
ts

Energy cost
saving

Potential metrics to monetize

Calculate the consumption of electrical/thermal energy units
using benchmarks under different energy efficiency options,
for example, standard efficiency that meets minimum
building code requirements vs. energy efficiency measures
that can reduce the building’s energy use). Multiply the
energy consumption with the price per unit, forecasting into
the future. Compare the costs under the standard efficiency
scenario vs. the energy efficiency scenario to calculate
potential savings

Rationale for the Benefit

Helps create the desired temperature
and is very energy efficient. Heating
and cooling accounts for a significant
amount of energy used in hospitals

Relevant resources

° Methodology for
Estimated Energy
Savings from
Cost-Effective Air
Sealing and Insulating
(Retrieved Oct 10, 2023)
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https://www.energystar.gov/saveathome/seal_insulate/methodology
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Benefits Assessment and Monetization Development

Practice: Building design and construction
Il: Maximize insulation in the design and construction of a new building [cont.]

ROSI™

Mediating
Factor

ROSI™
Benefits/Co
sts

Potential metrics to monetize

Calculate the consumption of electrical/thermal energy units using
benchmarks under different energy efficiency options, for example,
standard efficiency that meets minimum building code requirements vs.

Rationale for the Benefit

Relevant resources

CSB ROSI Project
Research

GHG Reduction
Proagrams & Strategies

. Reduction in . e Lower energy consumption (EPA, 2023)
Risk energy efficiency measures that can reduce the building’s energy use : .
carbon . / . . . e potentially lowers GHG Scope 2 Guidance
Management o intensity. Multiply the energy consumption with the emission factors, o .
emissions ) o . ) . emissions (Retrieved Oct 12, 2023)
forecasting total emissions into the future. Multiply the emissions by a .
. . . . Healthcare emissions
carbon offset price or an internal price of carbon to calculate the savings
. e Impact Calculator
in carbon offsets costs or a carbon tax (if implemented) .
(Practice Greenhealth,
2023)
Some governments are
Determine the risks associated with not reducing emissions to allowed encouraging dgcarbonlz?tlon N
. . e . ) oo through imposing penalties. Decarbonization
Risk Lower risk of | limits or not meeting energy related commitments e.g. penalties imposed NYC will impose penalties Compass (NYU Stern
Management penalties by regulatory authorities. Calculate the avoided cost or lower risk based P P ~OMpass

on a % reduction likely to be achieved by the system

on buildings that don’t
reduce their emissions to the
allowable limits in the future

CSB, 2023)
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https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://ghgprotocol.org/scope-2-guidance
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1

Benefits Assessment and Monetization Development

Practice: Building design and construction
lll: Include passive ventilation systems in the design and construction of a new building

ROSI™

Mediating
Factor

ROS|™
Benefits/Cost
S

Potential metrics to monetize

Rationale for the Benefit

Relevant resources

Calculate the consumption of electrical/thermal energy units using ° Methodoloay for
benchmarks under different energy efficiency options, for example, _ Estimated Eneray
. standard efficiency that meets minimum building code requirements vs. | Lower consumption of energy -
Operational Energy cost i N . Savings from
Efficienc savin energy efficiency measures that can reduce the building’s energy use). can potentially lower the energy Cost-Effective Air Seall
y 9 Multiply the energy consumption with the price per unit, forecasting into | costs ost-Lhec .|ve Ir (.aa It
the future. Compare the costs under the standard efficiency scenario and Insulating (Retrieved
vs. the energy efficiency scenario to calculate potential savings Oct 10, 2023)
Calculate the consumption of electrical/thermal energy units using
benchmarks under different energy efficiency options, for example,
standard efficiency that meets minimum building code requirements vs.
Risk Reduction in energy efﬂmepcy measures that can reQuce .the buﬂdmg s energy use Lower.energy consumption e CSBROSI Project
carbon intensity. Multiply the energy consumption with the emission factors, potentially lowers GHG
Management o ; o ; . o - Research
emissions forecasting total emissions into the future. Multiply the emissions by a emissions
carbon offset price or an internal price of carbon to calculate the
savings in carbon offsets costs or a carbon tax (if implemented)
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https://www.energystar.gov/saveathome/seal_insulate/methodology
https://www.energystar.gov/saveathome/seal_insulate/methodology

Benefits Assessment and Monetization Development

Practice: Building design and construction
lll: Include passive ventilation systems in the design and construction of a new building [cont.]

ROSI™ ROS|™
Mediating . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
Determine the risks associated with not reducing Some governments are encouraging e  Decarbonization Compass
emissions to allowed limits or not meeting energy decarbonization through imposing (NYU Stern CSB, 2023)
Risk Lower risk of related commitments e.g. penalties imposed by penalties. For example, NYC will e Local Law 97 likely to impose
Management penalties regulatory authorities. Calculate the avoided cost or impose penalties on buildings that don’t civil penalties for non
lower risk based on a % reduction likely to be reduce their emissions to the allowable compliant buildings
achieved by the system limits in the future (Retrieved Oct 10, 2023)
Track the number of airborne Hospital Acquired Research findings show that high
Infections (HAIs) in comparable building(s) that do ventilation rate is shown to be effective
. not have a similar ventilation system. Determine a for reducing cross-infection risk of —
, Avoided cost of o - . . , . e  Natural ventilation for
Risk . . reduction % based on research or actual findings and | airborne diseases in hospitals and : . . .
Hospital Acquired - C . . . reducing airborne infection in
Management Infections an attribution factor based on any other initiatives isolation rooms. Natural or passive hospitals (Qian et al., 2010)
that may have affected HAIs. Calculate the savings ventilation can deliver much higher 10Sprals v
based on reduced number of HAIs multiplied by the ventilation rate than mechanical
average costs of HAI cases ventilation in an energy-efficient manner
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https://www.sciencedirect.com/science/article/pii/S0360132309001887?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0360132309001887?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0360132309001887?via%3Dihub

Benefits Assessment and Monetization Development

Practice: Building design and construction

IV: Increase metering and automation through installation of real time energy monitoring systems and sensor
controls included in the design and construction of a new building

ROSI™

™
Mediating flott . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
Calculate the number of electrical/thermal energy units and the price per
unit purchased for a base year. Forecast a scenario of future costs
. based on the units likely to be consumed, normalizing for weather and Lower energy consumption from
Operational Energy cost : . : S
. . the projected price per unit. Calculate the new costs by multiplying the nonrenewable sources
Efficiency saving . R . . ) .
energy consumption from the grid with the applicable price per unit and potentially saves energy costs
forecast a scenario. Subtract the new actual and projected cost from the e CSBROSI
old actual and projected cost to calculate the savings Project
Research
Calculate the energy consumption using benchmarks with and without .
. . . o Lower energy consumption from
. C the efficiency measure and multiply with the emission factor to get the
Risk Reduction in . o . . nonrenewable sources
o associated emissions by energy type under both scenarios. Multiply the .
Management carbon emissions e . . . potentially lowers GHG
emissions with a carbon offset price or an internal cost of carbon to o
. . emissions
calculate the savings in carbon offsets or a carbon tax

NYU|STERN Center for Sustainable Business ‘1 .



Benefits Assessment and Monetization Development

Practice: Building design and construction

IV: Increase metering and automation through installation of real time energy monitoring systems and sensor
controls included in the design and construction of a new building [cont.]

ROSI™

™
Mediating okl - Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
° Decarbonization
Determine the risks associated with not reducing =ElmE goyerqments are encouraging Compass (NYU Stern
. o . decarbonization through imposing CSB, 2023)
. . emissions to allowed limits or not meeting energy related . . .
Risk Lower risk of . o penalties. For example NYC will e Local Law 97 likely to
. commitments e.g. penalties imposed by regulatory : . . . - .
Management penalties s . . impose penalties on buildings that impose civil penalties
authorities. Calculate the avoided cost or lower risk based ) . . :
on a % reduction likely to be achieved by the system don’t reduce their emissions to the for non compliant
allowable limits in the future buildings (Retrieved
Oct 10, 2023)
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Benefits Assessment and Monetization Development

Practice: Building design and construction

V: Incorporate eco-friendly/low VOCs finishes, flame retardants, etc. into the design and construction of a new
building

ROSI™ ROS|™
Mediating . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs

Factor
Calculate the embodied carbon within the low e  Evaluation of the seasonal variation of
VOC finish vs. the higher VOC finish and VOC surface emissions and indoor air
multiply by the quantity used. Calculate the Embodied carbon is concentrations in a public building with

Risk Reduction in carbon difference to get the emissions avoided. potentially lower in low bio-based insulation (Braish et al., 2023)

Management emissions* Multiply the total emissions avoided with a VOC finish vs. the higher e  Volatile Organic Compounds (VOCs) as
carbon offset price or an internal cost of carbon VOC paint Environmental Pollutants: Occurrence
to calculate the savings in carbon offsets or a and Mitigation Using Nanomaterials
carbon tax (David & Niculescu, 2021)

° Characterisation of volatile organic
compounds in hospital indoor air and
exposure health risk determination

Lots of toxic chemicals in

Improvg . standard building finishes; .

Talent productivity/reduce Identified as a research ga reen design advocates for (Riveron et al., 2023)

Management risks (sick building 9ap gourcin regs onsible paint e VOCs concentrations and emissions
syndrome) gresp paint, rates in hospital environment and the

carpets, etc. impact of sampling locations (Hyttinen et

al., 2021)

*Note: Using paints with low VOCs lowers the release of harmful chemicals into the atmosphere making it an environment friendly practice. However, the extent of decarbonization
impact is relatively small as compared to other sub-practices listed.
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https://www.sciencedirect.com/science/article/pii/S0360132323003396
https://www.sciencedirect.com/science/article/pii/S0360132323003396
https://www.sciencedirect.com/science/article/pii/S0360132323003396
https://www.sciencedirect.com/science/article/pii/S0360132323003396
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8700805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8700805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8700805/
https://www.sciencedirect.com/science/article/pii/S0360132323005401
https://www.sciencedirect.com/science/article/pii/S0360132323005401
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https://www.tandfonline.com/doi/full/10.1080/23744731.2021.1926322
https://www.tandfonline.com/doi/full/10.1080/23744731.2021.1926322
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Benefits Assessment and Monetization Development

Practice: Building design and construction
VI: Include heat harvesting systems into the design and construction of a new building

ROSI™

Mediating ROSIT.M Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs

Factor
Calculate the number of electrical/thermal energy units and the Multistack heat recovery chiller
price per unit purchased for a base year. Forecast a scenario of system for reheating,
future costs based on the units likely to be consumed, normalizing high-efficiency variable speed

Operational Reduction in energy for changing weather*/other factors and the projected price per unit. drive chillers, and variable air

Efficiency consumption Calculate the new costs by multiplying the consumption from the volume devices to ensure .
grid with the applicable price per unit and forecast a scenario. conservation when waste heat  Hospital conserv.es
Subtract the new actual and projected cost from the old actual and from fan coil units will be used as energy by 27% with
projected cost to calculate the savings the energy source for cooling heat recovery

chiller system

Calculate the energy consumption under the scenarios described (Roulo, 2010)
above (with and without the efficiency measure) and multiply with '

Risk Reduction in carbon the emission factor? to get the associated emissions by energy type Lower energy consumption

Management emissions under both scenarios. Multiply the emissions with a carbon offset potentially lowers GHG emissions
price or an internal cost of carbon to calculate the savings in carbon
offsets or a carbon tax

*Weather normalized energy is the energy a building would have used under average weather conditions. The Energy Star Portfolio Manager tool provides technical guidance on
weather normalized energy consumption here. (accessed 2023)
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https://www.energystar.gov/sites/default/files/tools/Climate_and_Weather_2020_508.pdf
https://www.contractormag.com/home/article/20872742/hospital-conserves-energy-by-27-with-heat-recovery-chiller-system
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https://www.contractormag.com/home/article/20872742/hospital-conserves-energy-by-27-with-heat-recovery-chiller-system

Benefits Assessment and Monetization Development

Practice: Building design and construction
VI: Include heat harvesting systems into the design and construction of a new building [cont.]

ROSI™

™
Mediating okl . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
° Decarbonization
Determine the risks associated with not reducing emissions to Some governments are —p—gfe Tn aCSSSB(Nz\(()gs)
allowed limits or not meeting energy related commitments e.g. encouraging decarbonization P
o e . ; . . ° Local Law 97 likely
. . penalties imposed by regulatory authorities. Calculate the avoided through imposing penalties. For . -
Risk Lower risk of . . . to impose civil
. penalty cost by prorating the potential penalty based on the percent example, NYC will impose .
Management penalties : . . . - , penalties for non
of the commitment that heat harvesting systems allow the entity to penalties on buildings that don’t compliant buildings
achieve reduce their emissions to the .
. (Retrieved Oct 10,
allowable limits in the future 2023)
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https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page

Benefits Assessment and Monetization Development

Practice: Building design and construction

VII: Include a solar thermal heating source into the design and construction of a new building to augment the
conventional hot water system [cont.]

ROS|I™
Mediating
Factor

ROS|™
Benefits/Costs

Potential metrics to monetize

Calculate the amount of energy associated with heating water via

Rationale for the Benefit

Solar thermal technology, which uses
energy from the sun to heat water, has
been adopted in health care institutions

Relevant resources

Solar thermal

in carbon offsets or a carbon tax

Operational Reduction in energy the grid vs. heating water with thermal energy. Multiply the and can be economically beneficial for water heating
Efficiency consumption difference by the cost per kW to get the savings. Subtract costs heating water and from
for installing the solar panels/heating system buildings,augmenting conventional Gundersen
steam or hot water systems in terms of
Health System
cost and years to pay back etc. _
(Retrieved Oct
Operational Extended life Improyes return on capital equipment as eq.wpment can Redgctlon in the usage of regular vyater 10, 2023)
. . potentially last longer. Replacement of equipment can be heating equipment extends its uselife
Efficiency equipment . . : :
extended out lowering the annual capital expenditure budget life
Calculate the energy consumption under the two scenarios i.e.
amount of energy associated with heating water via the grid vs. GHG
. L heating water with thermal energy. Multiply with the relevant Lower energy consumption potentially Reduction
Risk Reduction in carbon L ; 2 .
_y emission factors to get the associated emissions by energy type lowers GHG emissions Programs &
Management emissions : . o ) :
under both scenarios. Multiply the total emissions with a carbon Strateqgies
offset price or an internal cost of carbon to calculate the savings (EPA, 2023)
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https://www.gundersenenvision.org/envision/resources/photos/solar-thermal-water-heating
https://www.gundersenenvision.org/envision/resources/photos/solar-thermal-water-heating
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency

Benefits Assessment and Monetization Development

Practice: Building design and construction

VII: Include a solar thermal heating source into the design and construction of a new building to augment the
conventional hot water system [cont.]

b ROSI™
Mediating . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
° Decarbonization
Some governments are Compass (NYU Stem
Determine the risks associated with not reducing emissions to encouraging decarbonization ﬁpZ_OZB)
. . allowed limits or not meeting energy related commitments e.g. through imposing penalties. For ’ .
Risk Lower risk of o " e . e Local Law 97 likely to
Management enalties penalties imposed by regulatory authorities. Calculate the example, NYC will impose penalties impose civil penalties
9 P avoided cost or lower risk based on a % reduction likely to be on buildings that don’t reduce their .
. o L for non compliant
achieved by the healthcare system emissions to the allowable limits in - .
the future buildings (Retrieved
Oct 10, 2023)
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https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page

Benefits Assessment and Monetization Development

Practice: Building design and construction
VIII: Incorporate a green roof into the design and construction of a new building

™
ROSI ROSI™

. Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs

Mediating
Factor

Calculate the number of electrical/thermal energy
units and the price per unit purchased for a base
year. Forecast a scenario of future costs based on
the units likely to be consumed, normalizing for
Operational Reduction in energy changing weather/other factors and the projected Green roofs provide better roof
Efficiency consumption price per unit. Calculate the new costs by insulation

multiplying the consumption with the applicable price
per unit and forecast a scenario. Subtract the new
actual and projected cost from the old actual and
projected cost to calculate the savings

) Green Roofs (US GSA,
2021)

Calculate the energy consumption using
benchmarks with and without the efficiency measure
and multiply with the emission factor to get the Lower energy consumption potentially e GHG Reduction
associated emissions by energy type under both lowers GHG emissions Programs & Strategies
scenarios. Multiply the emissions with a carbon (EPA, 2023)

offset price or an internal cost of carbon to calculate
the savings in carbon offsets or a carbon tax

Risk Reduction in carbon
Management emissions
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https://www.gsa.gov/governmentwide-initiatives/federal-highperformance-green-buildings/resource-library/integrative-strategies/green-roofs
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency

Benefits Assessment and Monetization Development

Practice: Building design and construction
VIII: Incorporate a green roof into the design and construction of a new building

ROSI™

Mediating ROSI™ Benefits/Costs Potential metrics to monetize Rationale for the Benefit Relevant resources

Factor

Determine the risks associated with not reducing Some governments are encouraging *  Decarbonization
. .y . . . . Compass (NYU Stern
emissions to allowed limits or not meeting energy decarbonization through imposing CSB, 2023)

Risk . . related commitments e.g. penalties imposed by penalties. For example, NYC will ’ :

Lower risk of penalties " . ; : - e Local Law 97 likely to

Management regulatory authorities. Calculate the avoided cost impose penalties on buildings that impose civil benalties for

or lower risk based on a % reduction likely to be don’t reduce their emissions to the non compliant buildinas
achieved by the healthcare system allowable limits in the future (Retrieved Oct 10, 2023)

Talent Increase in employee o Green roofs provide positive healing ,

Management productivity Identified as a research gap benefits for patients, and improved e The Sgstglnable .
patient and staff satisfaction, Prescription: Benefits of
particularly in urban settings Green Roof

Customer Improved patient dontified A Greeq roofs prqwde p03|t!ve healing Implementation for

Loyalty outcomes entrned as a research gap bepeflts for patlents., andllmproved Urban Hospitals (O’Hara
patient and staff satisfaction, et al., 2022)
particularly in urban settings B
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https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.frontiersin.org/articles/10.3389/frsc.2022.798012/full#:~:text=Access%20to%20green%20space%20in,and%20increase%20both%20patients%27%20and
https://www.frontiersin.org/articles/10.3389/frsc.2022.798012/full#:~:text=Access%20to%20green%20space%20in,and%20increase%20both%20patients%27%20and
https://www.frontiersin.org/articles/10.3389/frsc.2022.798012/full#:~:text=Access%20to%20green%20space%20in,and%20increase%20both%20patients%27%20and
https://www.frontiersin.org/articles/10.3389/frsc.2022.798012/full#:~:text=Access%20to%20green%20space%20in,and%20increase%20both%20patients%27%20and
https://www.frontiersin.org/articles/10.3389/frsc.2022.798012/full#:~:text=Access%20to%20green%20space%20in,and%20increase%20both%20patients%27%20and

Benefits Assessment and Monetization Development

Practice: Building design and construction
IX: Incorporate a white roof into the design and construction of a new building

ROSI™

Mediating
Factor

ROSI™
Benefits/Costs

Potential metrics to monetize

Rationale for the Benefit

Relevant resources

Using Cool
Calculate the number of electrical/thermal energy units and the price Roofs to
per unit purchased for a base year. Forecast a scenario of future costs White roof increases albedo of Reduce Heat
: Reduction in based on the units likely to be consumed, normalizing for the building, reduces cooling
Operational . X . Islands (EPA,
- energy weather/other factors and the projected price per unit. Calculate the load also known as cool roof,
Efficiency , e : . . . . : 2023)
consumption new costs by multiplying the consumption with the applicable price per and increases the reflectiveness
unit and forecast a scenario. Subtract the new actual and projected of the roof m
cost from the old actual and projected cost to calculate the savings (Retrieved Oct
10, 2023)
Calculate the energy consumption using benchmarks with and without . GHG
- . : o Lower energy consumption :
. C the efficiency measure and multiply with the emission factor to get the . Reduction
Risk Reduction in . o . . potentially lowers GHG
o associated emissions by energy type under both scenarios. Multiply o Programs &
Management carbon emissions e : : . emissions :
the emissions with a carbon offset price or an internal cost of carbon to Strategies
calculate the savings in carbon offsets or a carbon tax (EPA, 2023)
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https://www.epa.gov/heatislands/using-cool-roofs-reduce-heat-islands
https://www.epa.gov/heatislands/using-cool-roofs-reduce-heat-islands
https://www.epa.gov/heatislands/using-cool-roofs-reduce-heat-islands
https://www.epa.gov/heatislands/using-cool-roofs-reduce-heat-islands
https://www.energy.gov/energysaver/cool-roofs
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency
https://www.epa.gov/climateleadership/ghg-reduction-programs-strategies#Energy_Efficiency

Benefits Assessment and Monetization Development

Practice: Building design and construction
IX: Incorporate a white roof into the design and construction of a new building [cont.]

ROSI™

Mediating
Factor

Risk
Management

ROSI™
Benefits/Costs

Lower risk of
penalties

Potential metrics to monetize

Determine the risks associated with not reducing emissions to

allowed limits or not meeting energy related commitments e.g.

penalties imposed by regulatory authorities. Calculate the
avoided cost or lower risk based on a % reduction likely to be
achieved by the healthcare system

Rationale for the Benefit

Some governments are encouraging
decarbonization through imposing
penalties. For example, NYC will impose
penalties on buildings that don’t reduce
their emissions to the allowable limits in
the future

Relevant resources

° Decarbonizatio
n Compass
(NYU Stern
CSB, 2023)

° Local Law 97
likely to
impose civil
penalties for
non compliant
buildings
(Retrieved Oct
10, 2023)
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https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://sites.google.com/stern.nyu.edu/decarbonizationcompass/home?authuser=1
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page
https://www.nyc.gov/site/sustainablebuildings/requirements/compliance.page

Benefits Assessment and Monetization Development
Practice: Buildings design and construction
X: Create a biking infrastructure

ROSI™
Mediating ROSI™ Benefits Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor
Include questions on how bike infrastructure
contributes to job satisfaction on employee
surveys. Determine if employee retention changed | Creating walking/biking
pre- and post-building the infrastructure and infrastructure onsite may : .
. . : . - e  Why are cyclists the happiest
Talent Increase in employee calculate the associated savings in rehiring costs, allow more employees to
. . - o . o commuters? Health, pleasure and
Management retention applying an attribution factor based on the % of bike to the facility, . ,
L . o . . the e-bike (Wild & Woodward, 2019)
employees who started biking to work. Use survey | improving job satisfaction
data to assign an attribution % to the reduction in and engagement
turnover and the associated savings in hiring
costs
CElEmELR (e Ermissens reductlor_1 bgsed o i ee Creating walking/biking e Intermountain Utah Valley Hospital
Lo traveled to work pre- and post building the . . ; - : ,
: Reduction in employee : : infrastructure onsite may Bike Accessibility Project Completed:
Risk . infrastructure for employees and patients who . :
and patient travel-related . . . . allow more employees Benefiting Patients, Employees, and
Management L switch to biking to the facility. Use an emissions . : :
emissions . . . and patients to bike to the the Community (Greener, 2022)
per gasoline mile, average of 400 grams/mile per "
facility
EPA
Rationalize capital Consider the capital investments on new Qreatlng walklng/plklng . , o
. . . . . . o infrastructure onsite may e  Seattle Children’s Hospital:
Operational expenditure planning infrastructure/expansion avoided (e.g. not building : . : .
g . . reduce the onsite parking Employee Commuting (Retrieved Oct
Efficiency (dependent on local a parking garage) and net off costs relating to the -
s S garage facility and related 10, 2023)
commute characteristics) biking infrastructure created facilities

NYU|STERN Center for Sustainable Business ‘1 .



https://www.sciencedirect.com/science/article/pii/S2214140518305255
https://www.sciencedirect.com/science/article/pii/S2214140518305255
https://www.sciencedirect.com/science/article/pii/S2214140518305255
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle#:~:text=including%20the%20calculations.-,How%20much%20tailpipe%20carbon%20dioxide%20(CO2)%20is%20emitted%20from,of%20CO2%20per%20mile.
http://www.bikeprovo.org/intermountain-utah-valley-hospital-bike-accessibility-project-completed-benefiting-patients-employees-and-the-community/
http://www.bikeprovo.org/intermountain-utah-valley-hospital-bike-accessibility-project-completed-benefiting-patients-employees-and-the-community/
http://www.bikeprovo.org/intermountain-utah-valley-hospital-bike-accessibility-project-completed-benefiting-patients-employees-and-the-community/
http://www.bikeprovo.org/intermountain-utah-valley-hospital-bike-accessibility-project-completed-benefiting-patients-employees-and-the-community/
https://practicegreenhealth.org/tools-and-resources/seattle-childrens-hospital-employee-commuting
https://practicegreenhealth.org/tools-and-resources/seattle-childrens-hospital-employee-commuting

Benefits Assessment and Monetization Development

Practice: Buildings design and construction
XI: Design buildings to withstand extreme climatic conditions such as severe storms, heat waves

ROSI™
Mediating
Factor

ROSI™
Benefits/Cost

Potential metrics to monetize

Compare the property insurance premium paid on a building that has

Operational Reduced resiliency measures incorporates/retrofitted in the building vs. the
. insurance : . ) - : .
Efficiency : insurance premium paid on a standard building. The difference in the
premiums . .
premium represents the cost saving
Consider the probability of an extreme weather event occurring in
. hospital’s operating area, the severity of the loss that would occur to
. Avoided costs of - . . :
Risk : the building (such as repair costs of damage, destruction of material
business . p : o
Management disruption and supplies, loss of productivity days) and multiply the probability

by the severity to calculate the loss avoided due to improving
resilience

Types of Information

Properties that incorporate
resilient construction
methods or have been
retrofitted to reduce potential
climate impacts, could
reduce potential post-disaster
damages

Relevant resources

. Addressing the Insurance
Crisis Through Property
Resilience (Liou, 2023)

° Safe Haven in the
Storm:Protecting lives and
margins with Climate
Smart Healthcare
(Retrieved Oct 10, 2023)
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8 B


https://www.globest.com/2023/08/21/addressing-the-insurance-crisis-through-property-resilience/?slreturn=20230910094912#:~:text=Properties%20that%20incorporate%20resilient%20construction,may%20realize%20lower%20insurance%20premiums
https://www.globest.com/2023/08/21/addressing-the-insurance-crisis-through-property-resilience/?slreturn=20230910094912#:~:text=Properties%20that%20incorporate%20resilient%20construction,may%20realize%20lower%20insurance%20premiums
https://www.globest.com/2023/08/21/addressing-the-insurance-crisis-through-property-resilience/?slreturn=20230910094912#:~:text=Properties%20that%20incorporate%20resilient%20construction,may%20realize%20lower%20insurance%20premiums
https://noharm-uscanada.org/documents/safe-haven-storm-protecting-lives-and-margins-climate-smart-health-care
https://noharm-uscanada.org/documents/safe-haven-storm-protecting-lives-and-margins-climate-smart-health-care
https://noharm-uscanada.org/documents/safe-haven-storm-protecting-lives-and-margins-climate-smart-health-care
https://noharm-uscanada.org/documents/safe-haven-storm-protecting-lives-and-margins-climate-smart-health-care

Benefits Assessment and Monetization Development

Practice: Building maintenance

I: Conduct regular maintenance to prevent leakage of nitrous oxide (N,O) from pipes. Decentralize nitrous oxide
piping and utilize portable tanks, and close the tanks between uses to avoid continuous gas flow

ROSI™ ROSI™

. Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs

Mediating
Factor

° Environmental Impact of

Calculate th IN.O bef itoh Nitrous Oxide (Open
alculate the annual N, O usage before switc .

from pipes to tanks, and after the switch has Anesthesia, 2023)

occured - this captures any loss of N,O to the

° Action quidance for

atmosphere. Multiply the difference by the per unit Nitrous oxide is lost to the environment addressing pollution from

Operational Reduction in Nitrous N, O cost. Subtract any costs associated with tank due to leaks from centralized storage inhalational anaesthetics
Efficiency oxide (N,0O) distribution tanks and leaks while being piped to (Hegedus et al., 2022)
anesthesia machines e  Discrepancy between

Calculate loss of N,O when not in use due to procurement and clinical

leaving the tanks open. Multiply the quantity by

the per unit cost to estimate the loss avoided use of nitrous oxide: waste

not, want not (Seglenieks et
al., 2022)
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https://www.openanesthesia.org/keywords/environmental-impact-of-nitrous-oxide/#:~:text=However%2C%20recent%20studies%20comparing%20clinical,that%20lead%20to%20anesthesia%20machines
https://www.openanesthesia.org/keywords/environmental-impact-of-nitrous-oxide/#:~:text=However%2C%20recent%20studies%20comparing%20clinical,that%20lead%20to%20anesthesia%20machines
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15785
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15785
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15785
https://pubmed.ncbi.nlm.nih.gov/34802695/
https://pubmed.ncbi.nlm.nih.gov/34802695/
https://pubmed.ncbi.nlm.nih.gov/34802695/
https://pubmed.ncbi.nlm.nih.gov/34802695/

Benefits Assessment and Monetization Development

Practice: Building maintenance
lI: Eliminate pesticides from landscaping on premises

ROSI™

Mediating ROSI™ Benefits/Costs Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor

e Providence
Environmental

Saving on pesticide costs Stewardship Report

(Retrieved Oct 10, 2023)

Calculate the annual spend on pesticides prior to
Operational Reduction in pesticide elimination for the savings. If additional
Efficiency spend maintenance/gardening is needed to replace
pesticide use, subtract this for the net benefit

NYU|STERN Center for Sustainable Business



https://blog.providence.org/i/1465085-providence-environmental-stewardship-report/11?
https://blog.providence.org/i/1465085-providence-environmental-stewardship-report/11?
https://blog.providence.org/i/1465085-providence-environmental-stewardship-report/11?

Benefits Assessment and Monetization Development

Practice: Building certification
lll: Obtain recognized certifications such as LEED

ROSI™
Mediating ROSI™ Benefits/Costs Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor
Mediating factors Gree_n Building Rating Systems .
, provide frameworks for healthy, highly
vary based on Benefits vary based on e , - .
Refer to the certifying agency’s standards and efficient, and cost-saving green
the standards of the standards of the . : o : .
e e methodology to determine benefits buildings, which offer a variety of
the certification certification . . , .
intangible benefits that may include
used . . . .
water efficiency and indoor air quality
Identify the unpaid media exposures following e LEED Rating Svystem
achievement of certification. Calculate cost per (Retrieved Oct 10, 2023)
Media Coverage Earned media exposure media exposure (i.e. what would have had to Establishes leadership in the industry
have been paid) and multiply by # of unpaid
media exposures.
Green Building Rating Systems
Risk Reduction in carbon Refer to the certifying agency’s standards and pr(_)v_lde ETETEE fo_r MEEL, el
o efficient, and cost-saving green
Management emissions methodology . . .
buildings, which offer various
sustainability benefits
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https://www.usgbc.org/leed#:~:text=LEED%20

Relative Ranking of the Identified Building Design and Maintenance
related Sub-practices

High

Installing heat Installing white/green Obtaining certifications

Emission Reduction Potential

‘ harvesting systems roofs such as LEED etc.,
. \\\ Maximizing energy efficient
il \I\ﬁstalling passive ‘\\ windows/daylighting
Maximizing ventilation systems Incl ;j
insulation oy “‘\\ Designing buildings to
solar thermal . Y
_ _ heating withstand ext_rt_ame climatic
Increasing metering and conditions
tomation S . I
s d Creating biking
e ‘ infrastructure
Preventing leakage onsite
Eliminating of Nitrous oxide
—__ pesticides from
Low landscaping Investment Intensity High

Note: The emission reduction potential and the Investment intensity of the sub-practices is highly dependent type of healthcare delivery system, its scale of operations and
its geographic location

NYU|STERN Center for Sustainable Business \m .



Sustainable Sourcing

o

9.

 ®

@

Utilize sourcing practices that minimize waste and toxic chemicals, incorporate circularity and
| . reward suppliers that help achieve decarbonization goals

0 ' Practice: Optimize purchases

= I: Optimize kit formulations including updating and standardizing procedure preference cards
§ § . Practice: Purchase green products

i _g' I: Identify green chemical alternatives for cleaning supplies

3 . Practice: Buy circular products

I: Shift away from single-use supplies towards reusable alternatives
Il: Purchase reprocessed medical devices

NYU|STERN Center for Sustainable Business



Benefits Assessment and Monetization Development

Practice: Optimize purchases
I: Optimize kit formulations including updating and standardizing procedure preference cards

ROSI™

Mediating
Factor

ROSI™ Benefits to
explore

Reduced spending

Potential metrics to monetize

Determine the procurement cost per procedure
based on the old procedural kits. Determine the
procurement cost per procedure based on the

Operational on optimized kits for the same procedure. Multiply the
Efficiency surgical/procedural difference by the number of the corresponding
kits procedures performed in a year. Subtract the cost
of staff hours to plan and implement the program to
determine the net savings
Determine the amount of procedural kit waste
before and after optimization based on data
. Reduced : N
Risk ) collected during the optimization process.
surgical/procedural : .
Management . Determine the average weight of the waste and
kit waste . ; . .
multiply by the associated disposal cost to estimate
the total savings
. Quantify the reduction in Scope 3 emissions as a
Risk result of purchasing less products in the kit and
Management Reduced emissions P 9 P

multiply by an internal price of carbon/carbon offset
price to quantify the total carbon cost avoided

Rationale for
the Benefit

Surgical/proced
ural kits often
have supplies
that are never or
hardly ever
used. Kits can
be reformulated
so those items
are no longer
included.
Reduced
purchases
means less
emissions and
limited wastage

Relevant resources

Optimizing the surgical instrument tray to
immediately increase efficiency and lower
costs in the operating room (Toor et al., 2022)
Surqical tray optimization as a simple means
to decrease perioperative costs (Farrelly et
al., 2017)

Physician Engagement in Improving
Operative Supply Chain Efficiency Through
Review of Surgeon Preference Cards
(Harvey, Smith & Curlin, 2017)

Cost Savings in Urology Operations Rooms
by Editing Surgeon Preference Cards
(Pesigan et al., 2021)

Environmental Impact and Cost Savings of
Operating Room Quality Improvement
Initiatives: A Scoping Review (Sullivan et al.,
2023)

GHG Protocol’s Corporate Value Chain
(Scope 3) Accounting and Reporting Standard
(Retrieved Oct 10, 2023)
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9007441/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9007441/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9007441/
https://pubmed.ncbi.nlm.nih.gov/29180198/
https://pubmed.ncbi.nlm.nih.gov/29180198/
https://www.sciencedirect.com/science/article/pii/S1553465017303771?casa_token=ZpjSbJeh-QAAAAAA:4Sliw4tjycZFbUsOjoFSxcCGToL8-soeDcgCd4n-wURmxK7IS4BTkPAl-UkybpQ7snCDfKQ
https://www.sciencedirect.com/science/article/pii/S1553465017303771?casa_token=ZpjSbJeh-QAAAAAA:4Sliw4tjycZFbUsOjoFSxcCGToL8-soeDcgCd4n-wURmxK7IS4BTkPAl-UkybpQ7snCDfKQ
https://www.sciencedirect.com/science/article/pii/S1553465017303771?casa_token=ZpjSbJeh-QAAAAAA:4Sliw4tjycZFbUsOjoFSxcCGToL8-soeDcgCd4n-wURmxK7IS4BTkPAl-UkybpQ7snCDfKQ
https://journals.lww.com/qmhcjournal/Fulltext/2021/04000/Cost_Savings_in_Urology_Operating_Rooms_by_Editing.8.aspx?casa_token=6RNRPIDIk58AAAAA:u80AkTgpnjITe8p4gM2Kgin_Nv9fHcAktVrJN13FYOy_ui6-rpTqi2MfHKbSuQvHmpWVvyjsRttKWw7vinEUr0N8cA
https://journals.lww.com/qmhcjournal/Fulltext/2021/04000/Cost_Savings_in_Urology_Operating_Rooms_by_Editing.8.aspx?casa_token=6RNRPIDIk58AAAAA:u80AkTgpnjITe8p4gM2Kgin_Nv9fHcAktVrJN13FYOy_ui6-rpTqi2MfHKbSuQvHmpWVvyjsRttKWw7vinEUr0N8cA
https://journals.lww.com/journalacs/abstract/2023/02000/environmental_impact_and_cost_savings_of_operating.17.aspx
https://journals.lww.com/journalacs/abstract/2023/02000/environmental_impact_and_cost_savings_of_operating.17.aspx
https://journals.lww.com/journalacs/abstract/2023/02000/environmental_impact_and_cost_savings_of_operating.17.aspx
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf

Benefits Assessment and Monetization Development
Practice: Purchase green products

I: Identify green chemical alternatives for cleaning supplies

ROSI™

Mediating
Factor

Talent
Management

ROSI™ Benefits/Costs

Improved employee
well-being

Potential metrics to monetize

Using surveys, determine the effect on the
improved air quality on employees' job
satisfaction. Compare retention before and after
changes and account for the difference in hiring
costs. Attribute a % of this to improved air quality.
Use survey data to assign an attribution % to the
reduction in turnover and the associated savings
in hiring costs

Customer
Loyalty

Improved patient
outcomes

Track key patient metrics on illnesses linked to
indoor air quality over a period of time (applies to
patients who have a longer duration hospital
stay). Calculate variation before and after
switching to green chemical alternatives if
possible. Attribute a % of this to improved air
quality and green chemicals. Monetize an
improvement in patient related metrics by
multiplying the reduction in infections with a profit
margin/lower costs per patient visit

Risk
Management

Reduced Scope 3
carbon emissions

Quantify the reduction in Scope 3 emissions as a
result of using green chemical products and
multiply by an internal price of carbon/carbon
offset price to quantify the total carbon cost
avoided

Rationale for the Benefit

Cleaning products can have a
variety of impacts on both
human and environmental
health throughout the product’s
life cycle. Where applicable,
choosing green chemical
alternatives over conventional
cleaning supplies may minimize
the negative impacts leading to
improved human and
environmental outcomes

Relevant resources

Identifying Greener Cleaning
Products (EPA, 2023)

A Method for Assessing Greener
Alternatives between Chemical
Products Following the 12
Principles of Green Chemistry
(Kreuder et al., 2017)

Why Buy Greener Products?
(EPA, 2023)

Green Chemistry (Retrieved Oct
10, 2023)

GHG Protocol’'s Corporate Value
Chain (Scope 3) Accounting and
Reporting Standard (Retrieved
Oct 10, 2023)
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https://www.epa.gov/greenerproducts/identifying-greener-cleaning-products
https://www.epa.gov/greenerproducts/identifying-greener-cleaning-products
https://pubs.acs.org/doi/10.1021/acssuschemeng.6b02399
https://pubs.acs.org/doi/10.1021/acssuschemeng.6b02399
https://pubs.acs.org/doi/10.1021/acssuschemeng.6b02399
https://pubs.acs.org/doi/10.1021/acssuschemeng.6b02399
https://www.epa.gov/greenerproducts/why-buy-greener-products
https://noharm-uscanada.org/issues/us-canada/green-chemistry
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf

Benefits Assessment and Monetization Development
Practice: Buy circular products

I: Shift away from single-use supplies towards reusable alternatives

ROSI™
Mediating

ROSI™ Benefits to

Potential metrics to monetize

Rationale for the Benefit

Relevant resources

Factor RRRSLS
Compare the procurement cost of items Environmental Impact and Cost
before switching to reusable products Savinas of Operating Room
Operationa| Lower procurement (eg'tdlsfposable fOOd\tNafrte) with the Quality Improvement Initiatives: A
Efficiency costs coS'S Of procurement atter The reuse of single-use medical Scoping Review (Sullivan et al.,
lmplertnentmg :heﬂr:rogram-b/l*ccougt f?r devices is an established practice that 2023)
repeat usage for the reusable products et
i ealculations has historically been proven to save on COVID-19 Solutions Are Climate
costs and reduce waste. Examples of Solutions: L - R bi
supplies for reuse include reusable GO d 'On‘; kessotnsl r200n2]0 SHsel.S
. i owns (Baker et al.,
Compare the amount of medical waste | 90Wns. Particular attention should be Kessi(n e coste of dis)osable
Operational Reduced medical waste | Produced (by product type & by weight, placed on replacing single use plastics d : B
Efficiency annually) before and after switching to and reusable supplies wasted
reusable alternatives during surgeries (Chasseigne et
al., 2018)
The impact of switching from
Quantify the reduction in Scope 3 single-use to reusable healthcarg
emissions due to reduced waste R | th df products: a transparency checklist
Risk Reduced Scope 3 production from switching to more euse programs can lower the need for and systematic review of life-cycle
Management carbon emissions reusable medical supplies. Multiply the g TEAETEN PUTE TEEES, IniEey assessments (Keil et al., 2023)
: . : lowering procurement costs R — " :
carbon/offset Operations (Retrieved Oct 12,
2023)
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https://www.cdc.gov/infectioncontrol/guidelines/disinfection/reuse-of-devices.html
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/reuse-of-devices.html
https://pubmed.ncbi.nlm.nih.gov/36648269/
https://pubmed.ncbi.nlm.nih.gov/36648269/
https://pubmed.ncbi.nlm.nih.gov/36648269/
https://pubmed.ncbi.nlm.nih.gov/36648269/
https://www.frontiersin.org/articles/10.3389/fpubh.2020.590275/full
https://www.frontiersin.org/articles/10.3389/fpubh.2020.590275/full
https://www.frontiersin.org/articles/10.3389/fpubh.2020.590275/full
https://www.sciencedirect.com/science/article/pii/S1743919118305338
https://www.sciencedirect.com/science/article/pii/S1743919118305338
https://www.sciencedirect.com/science/article/pii/S1743919118305338
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9898010/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9898010/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9898010/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9898010/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9898010/
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf

Benefits Assessment and Monetization Development
Practice: Buy circular products
I: Shift away from single-use supplies towards reusable alternatives

ROSI™

Mediating ROSI™ Benefits/Costs Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor

: . The recent COVID-19 Pandemic
Estimate the probability of occurrence demonstrated how important it is for _ _
and the severity of costs of a supp|y hosbitals 1o be bre arzd for supDl ° SUSta.Iﬂable Procurement Guide
chain disruption event for single-use chair; o tignspThe incor (F))Pai/ion of (Retrieved Oct 10, 2023)
products. Applying an attribution factor P Co P e COVID-19 Solutions Are Climate

. : . reusable medical supplies (e.g. o
for reusable medical supplies, estimate . Solutions: Lessons From Reusable
o : reusable gowns) can help hospitals
how much of this risk can be avoided Gowns (Baker et al., 2020)

by being able to reuse what is in stock SL] V\."thSt.a IS COET
fluctuations in the future

Risk Increased supply chain
Management resiliency
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https://practicegreenhealth.org/sustainableprocurementguide/toolkit
https://www.frontiersin.org/articles/10.3389/fpubh.2020.590275/full
https://www.frontiersin.org/articles/10.3389/fpubh.2020.590275/full
https://www.frontiersin.org/articles/10.3389/fpubh.2020.590275/full

Benefits Assessment and Monetization Development

Practice: Buy circular products
ll: Purchase reprocessed medical devices

ROSI™

Mediating
Factor

ROSI™
Benefits to
explore

Potential metrics to monetize

Estimate the total number of reprocessed products bought
in the year by category of product. Calculate the cost
differential between a new product sourced from an OEM
and a reprocessed product. Multiply the number of products
sourced with the cost differential to estimate the total

Rationale for the Benefit

Lower savings. Add any additional rebates given by reprocessor o . . .
. _ Switching single use devices with
Operational procurement and/or reduce any penalties imposed by OEMs (due to . .
g . . reprocessed medical devices leads
Efficiency costs and losing volume discounts etc.) o
. . to saving in procurement costs
incentives
Estimate operational costs of creating signage material to
display onsite, staff time allocation to train staff/issue
reminders; time allocation for negotiating reprocessing
contracts and to manage shipping/collection logistics
Collecting used medical devices
Estimate the total weight of the products collected and sent and transporting them back to the
Lower costs of . . . .
. . for reprocessing on an annual basis. Multiply the weight by reprocessor may reduce the
Operational waste disposal . .
- . the average cost of waste disposal of the suitable category amount of waste generated at the
Efficiency and collection

credit

(e.g. red bag waste). Add any collection credit given by a
reprocessor for the number of items collected

hospital site leading to saving in
waste disposal costs and generate
income through collection credits

Relevant resources

CSB ROSI Project
Research

Hospital Waste and Cost
Prevention Potential of
Reprocessing Medical
Devices (Lichtnegger et al.,
2023)

2019 Reprocessing Annual
Survey from AMDR
(Retrieved Oct 10, 2023)
Transforming The Medical
Device Industry: Road Map
To A Circular Economy
(MacNeill et al., 2020)
Reprocessed Single-Use
Medical Devices (GAO,
2008)

NYU|STERN Center for Sustainable Business ‘1 .



https://www.valueinhealthjournal.com/article/S1098-3015(23)01754-0/fulltext
https://www.valueinhealthjournal.com/article/S1098-3015(23)01754-0/fulltext
https://www.valueinhealthjournal.com/article/S1098-3015(23)01754-0/fulltext
https://www.valueinhealthjournal.com/article/S1098-3015(23)01754-0/fulltext
https://amdr.org/wp-content/uploads/2021/02/AMDR_ReprocessingByNumbers_FINAL_web.pdf
https://amdr.org/wp-content/uploads/2021/02/AMDR_ReprocessingByNumbers_FINAL_web.pdf
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2020.01118
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2020.01118
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2020.01118
https://www.gao.gov/assets/gao-08-147.pdf
https://www.gao.gov/assets/gao-08-147.pdf

Benefits Assessment and Monetization Development

Practice: Buy circular products
ll: Purchase reprocessed medical devices [cont.]

ROSI™

™
Mediating HOEL . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
Estimate the probability of occurrence and the severity of Diversifying supplier base b B . .
. : costs of a device supply chain disruption event. Applying an 'ng subp y The resilience imperative for
Risk Lower risk of supply o . . also buying reprocessed .
. . attribution factor for reprocessing, estimate how much of . . . medtech supply chains
Management el {kel this risk can be avoided by having an alternate suppl SeIEE) CIENIEES MER [l IEE
y g pply supply chain resiliency (Behnam et al., 2020)
source
Obtain Life Cycle Assessment (LCA) studies if available or .
commission LCAs that provide the environmental footprint KSB RQSI tﬁmjeCt Research
: , : L . g
of the different category of devices. Using the findings, Reprocessed devices were ssgssm =
quantify the difference between the environmental footprint | found to have a lower footprint environmental. hum?n
Risk . per device/category type. Multiply this difference by the than new devices in all health, and economic
Lower GHG emissions : . . :
Management total number of reprocessed devices purchased to estimate | categories as per an LCA impacts of reprocessed
the average emissions avoided on an annual basis. study conducted by Stryker medical devices in a Phoenix
Multiply the ’Fotal avoided emissi_ons _by an internal price of Solutions hospital’s supply chain
carbo_n or price of carbon _offset if being purchased to (Unger & Landis, 2016)
quantify the total cost savings
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https://www.mckinsey.com/capabilities/operations/our-insights/the-resilience-imperative-for-medtech-supply-chains
https://www.mckinsey.com/capabilities/operations/our-insights/the-resilience-imperative-for-medtech-supply-chains
https://www.sciencedirect.com/science/article/pii/S0959652615010756
https://www.sciencedirect.com/science/article/pii/S0959652615010756
https://www.sciencedirect.com/science/article/pii/S0959652615010756
https://www.sciencedirect.com/science/article/pii/S0959652615010756
https://www.sciencedirect.com/science/article/pii/S0959652615010756
https://www.sciencedirect.com/science/article/pii/S0959652615010756

Relative Ranking of the Identified Sustainable Sourcing related

Sub-practices
High

Purchase reprocessed
medical devices

Emission Reduction Potential

Identify green chemical alternatives for
cleaning supplies

Optimize kit/ fc
. Updating and

brmulations.
standardizing

procedure preference cards

Shift away from single-use
reusable alternatives

supplies towards

Low

Investmen

t Intensity

High

Note: The emission reduction potential and the Investment intensity of the sub-practices is highly dependent type of healthcare delivery system, its scale of operations

and its geographic location
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Food Service
Optimization

______

. Implement practices that procure foods from local sources, produce less waste and incorporate
. plant-based options
" Practice: Make a food related public commitment

"y

| § - I: Commit to & execute requirements of the Coolfood Pledge

| "g . Practice: Modify food ingredients and sourcing practices

| §_ Il: Increase portion of locally/organically/seasonally sourced ingredients for cooked foods

| = . lll: Increase or introduce vegetarian/vegan food items and reduce the amount of meat in the diet being
N

27 offered

IV: Implement sustainable procurement practices (particularly for meat)

_______

NYU|STERN Center for Sustainable Business \1 .




Food Service Optimization

. V: Install rooftop gardens/farms and grow vegetables and fruits on own premises & provide
. opportunities for farmers markets, farm shares, etc.
. Practice: Reduce food waste

. VI: Institute sustainable internal policies & procedures to reduce food service waste (e.g. recycling
. programs, policies to eliminate the use of single-use plastics in food service, using reusable dishware)

. VII: Implement a room service model to reducing food waste

NYU|STERN Center for Sustainable Business



Benefits Assessment and Monetization Development

Practice: Make a food related commitment
I: Commit to & execute requirements of the Coolfood Pledge

™
ROSI ROSI™ Benefits to

explore Potential metrics to monetize Rationale for the Benefit Relevant resources

Mediating
Factor

° Is Buying Local Less Expensive?
Debunking a Myth—Assessing the

Calculate total food brocurement Planned food purchases helps lower the Price Competitiveness of Local
. pre : cost of food procurement. The cost savings Food Products in Canada
Operational Lower procurement costs before and after implementing . . : (Charlebois et al., 2022)
Efficiency costs practices associated with the CEPERCE O & VENER S FE0rS, e o
Coolfood Pledae the specific type of product and local e The global and regional costs of
9 availability healthy and sustainable dietary

patterns: a modelling study
(Springmann et al., 2021)

Members of the Coolfood Pledge benefit

Calculate the costs that would have from the pledge team’s promotion of The Coolfood Pled Retrieved
Media Coverage Earned media been expended for media coverage members’ performance relative to SBTIs * 0 (te 1 0002 00203 edge (Retrieve
on a new sustainability campaign and achievements through press and social ct1o, )

media channels
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://coolfood.org/pledge/
https://coolfood.org/pledge/

Benefits Assessment and Monetization Development

Practice: Make a food related commitment
I: Commit to & execute requirements of the Coolfood Pledge [cont.]

ROSI™

Mediating
Factor

ROSI™ Benefits to
explore

Potential metrics to monetize

Calculate the cost of food disposal

Rationale for the Benefit

Depending on the municipality, the disposal of
food waste may cost money—if it's available as an
option. Considering the scale that hospitals

Relevant resources

Food Waste
Management Cost
Calculator (Retrieved

offsets/internal price of carbon
(suggested by research, or used by the
entity) to get the total costs avoided

Operational Lower food waste ; ftor | ) . operate at, the amount of food waste being Oct 10, 2023)
Efficiency disposal costs before and after implementing practices disposed can result in significant costs. For Benefit-Cost Analysis of
associated with the Coolfood Pledge ) . .
example, in NYC, private carfers can charge up to Potential Food Waste
$24.12010p1§r Cl;bicfyard of loose refuse or $15,89 Diversion (NYSERDA,
per s of refuse 2017)
Calculate the total carbon emissions 2021 QOOlfO(?d Pledge
pre- and post-committing to the Collective Climate
. . Coolfood Pleldge Mul'tlpl'y the redijctlon In 2020, the UNEP found that food loss and waste Impact Report a,Ct Report
Risk Reduction in carbon by the associated emission factor* and . o (Retrieved Oct 10, 2023)
M t emissions by the related price of carbon 21 IEEIRTE]D B iRl Elgp i Eio @i el Enle ica
anagemen Y P Healthcare emissions

emissions

Impact Calculator
(Practice Greenhealth,
2023)

Note: An emission factor represents the quantity of a pollutant released into the atmosphere corresponding to the activity/source. Emission factors for purchased electricity from
eGRID, mobile combustion, upstream and downstream transportation, business travel, product transport, and employee commuting can be obtained in EPA's GHG Emission Factors
Hub here. The emissions can be converted into equivalent amount of carbon dioxide (CO2) emissions by using the Greenhouse Gas Equivalency Calculator (Accessed Oct 13,

2023).
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https://www.nyc.gov/site/bic/industries/maximum-rates.page
https://www.epa.gov/sites/default/files/2017-01/foodcost3.xls
https://www.epa.gov/sites/default/files/2017-01/foodcost3.xls
https://www.epa.gov/sites/default/files/2017-01/foodcost3.xls
https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Publications/Research/Environmental/Benefit-Cost-Analysis-of-Potential-Food-Waste-Diversion-Legislation.pdf
https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Publications/Research/Environmental/Benefit-Cost-Analysis-of-Potential-Food-Waste-Diversion-Legislation.pdf
https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Publications/Research/Environmental/Benefit-Cost-Analysis-of-Potential-Food-Waste-Diversion-Legislation.pdf
https://www.unep.org/news-and-stories/story/halving-food-waste-and-raising-climate-ambition-sdg-123-and-paris-agreement
https://coolfood.org/news-and-updates/pledgeupdate2021/
https://coolfood.org/news-and-updates/pledgeupdate2021/
https://coolfood.org/news-and-updates/pledgeupdate2021/
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
https://coolfood.org/pledge/

Benefits Assessment and Monetization Development
Practice: Modify food ingredients and sourcing practices
lI: Increase amount of locally/organically/seasonally sourced ingredients for cooked foods

ROSI™ ROSI™
Mediating Benefits to Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor explore
Is Buying Local Less
In some scenarios, local/organic/seasonally sourced Expensive? Debunking a
Calculate total food procurement costs before . . :
. Lower . . , food products may cost less while also being more Myth—Assessing the
Operational and after of increasing the portion of . . : : o
. procurement . sustainable. The cost savings depends on a variety Price Competitiveness of
Efficiency locally/organically/seasonally sourced food . . e :
cost of factors, including the specific type of product and Local Food Products in
products A ,
local availability Canada (Charlebois et
al., 2022)
Global food-miles
account for nearly 20%
. Li et al. found that global transportation of of total food-systems
Calculate the total carbon emissions before o . .
. . . consumable produce accounts for 36% of total emissions (Li et al.,
and after increasing the portion of . —_
. food-mile emissions (2022). In order to reduce the 2022)
Reduction in local/organic/seasonal foods purchased. impact of food-systems, Li et al. recommend that o
Risk Multiply the reduction by the associated : ; o GHG Emission Factors
carbon o . more affluent nations aim to increase the amount of
Management o emission factor and by the related price of . Hub (EPA, 2023)
emissions : . locally produced foods. The potential carbon :
carbon offsets/internal price of carbon emissions reduction depends on a variety of factors Modelling the Carbon
(suggested by research, or used by the entity) including the specific t pe of product andylocal , Coofprint of Various Frui
to get the total costs avoided i b.ﬁt P ypeofp and Vegetable Products
avarlabiiity Based on a Company’s
Internal Transport Data
(Gorny et al., 2021)
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9315852/
https://www.nature.com/articles/s43016-022-00531-w
https://www.nature.com/articles/s43016-022-00531-w
https://www.nature.com/articles/s43016-022-00531-w
https://www.nature.com/articles/s43016-022-00531-w
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/climateleadership/ghg-emission-factors-hub

Benefits Assessment and Monetization Development
Practice: : Modify food ingredients and sourcing practices

lll: Increase or introduce vegetarian/vegan food items and reduce the amount of meat in the diet being offered

ROSI™

Mediating
Factor

ROSI™ Benefits to
explore

Potential metrics to monetize

Calculate total food procurement costs

Rationale for the Benefit

A 2021 Oxford study found that vegetarian
and vegan diets are generally the most

Relevant resources

The global and regional
costs of healthy and

and by the related price of carbon
offsets/internal price of carbon (suggested
by research, or used by the entity) to get the
total costs avoided

indicators (e.g. GHG emissions, land use,
water use) (Scarborough et al., 2023)

Operational Lower procurement before and after increasing the portion of affordable (Springmann et al., 2021). sustainable dietary
Efficiency costs vegetarian/vegan options and decreasing Specifically, vegetarian and vegan diets that patterns: a modelling
the portion of meat offerings use legumes and whole grains in replacement study (Springmann et al.,
of animal products are the most affordable 2021)
Veqgans, vegetarians,
. fish-eaters and
Calculate total carbon emissions before and meat-eaters in the UK
after In(?reaSIng the p-Ortlon of . A 2023 Oxford StUdy Surveying 55,504 show discrepant
vegetarian/vegan options and decreasing veaans. veaetarians. fish-eaters. and : :
. . the portion of meat offerings. Multiply the gans, veg ’ ’ environmental impacts
Risk Reduction in carbon . . o meat-eaters found that meat-eaters had the
o reduction by the associated emission factor . : (Scarborough et al.,
Management emissions greatest environmental impact across all

2023)

From Farm to Kitchen:
The Environmental
Impacts of U.S. Food
Waste (EPA, 2021)

NYU|STERN Center for Sustainable Business ‘1 .



https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.nature.com/articles/s43016-023-00795-w
https://www.nature.com/articles/s43016-023-00795-w
https://www.nature.com/articles/s43016-023-00795-w
https://www.nature.com/articles/s43016-023-00795-w
https://www.nature.com/articles/s43016-023-00795-w
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf

Benefits Assessment and Monetization Development

Practice: : Modify food ingredients and sourcing practices

lll: Increase or introduce vegetarian/vegan food items and reduce the amount of meat in the diet being offered
[cont.]

™
ROS ROSI™ Benefits to

Mediating Potential metrics to monetize Rationale for the Benefit Relevant resources

explore
Factor P

° Veqgans, vegetarians,
fish-eaters and meat-eaters
in the UK show discrepant
environmental impacts

Calculate total carbon emissions before and (Scarborough et al., 2023)
e serroasng | AZ023 O sty sureyng s5504 |+ sl it
theg ortion ofgr]neat Fc))fferin s. Multipl theg VIEREINS, VEGEIEIENS, (18 MEEIES, & Food Production (Ritehie,
Risk Reduction in carbon -~ -rings. VIUTIply meat-eaters found that meat-eaters had Rosado & Roser, 2022)
- reduction by the associated emission factor . ) .
Management emissions . the greatest environmental impact across ° Modelling the Carbon
and by the related price of carbon et o : : .
offsets/internal price of carbon (suggested el UG (EnlSCl It Footprint of Various Fruit
9 use, water use) (Scarborough et al., 2023) and Vegetable Products

by research, or used by the entity) to get the

total costs avoided Based on a Company's

Internal Transport Data
(Gorny et al., 2021)

° Healthcare Emissions
Impact Calculator (Practice
Greenhealth, 2023)
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https://www.nature.com/articles/s43016-023-00795-w
https://www.nature.com/articles/s43016-023-00795-w
https://www.nature.com/articles/s43016-023-00795-w
https://www.nature.com/articles/s43016-023-00795-w
https://ourworldindata.org/environmental-impacts-of-food?insight=food-emissions-local#citation
https://ourworldindata.org/environmental-impacts-of-food?insight=food-emissions-local#citation
http://files.mfoodex.ma/pj/%5b1648204887%5dSustainability_13_07579.pdf
http://files.mfoodex.ma/pj/%5b1648204887%5dSustainability_13_07579.pdf
http://files.mfoodex.ma/pj/%5b1648204887%5dSustainability_13_07579.pdf
http://files.mfoodex.ma/pj/%5b1648204887%5dSustainability_13_07579.pdf
http://files.mfoodex.ma/pj/%5b1648204887%5dSustainability_13_07579.pdf
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator

Benefits Assessment and Monetization Development
Practice: Modify food ingredients and sourcing practices

IV: Implement low carbon procurement practices (particularly for meat)

ROSI™

Mediating
Factor

ROSI™
Benefits to
explore

Potential metrics to monetize

Calculate total food
procurement costs before and

Rationale for the Benefit

A 2021 Oxford study found that vegetarian and vegan diets are

Relevant resources

The global and reqional costs of

calculating the equivalent cost
of carbon offsets or social cost
of carbon

conventional ranching methods, Rowntree et al. found that
MSPR had a 66% smaller environmental footprint (2020)

Operational Lower after increasing the pgrtlon of generglly the most affordable (Sprlngmann et al., 2021). healthy and sustainable dietary
Efficiency procuremen | vegetarian/vegan options and Specifically, vegetarian and vegan diets that use legumes and vatterns: a modelling study
t costs decreasing the portion of meat whole grains in replacement of animal products are the most S
offerings. The difference are the | affordable (Springmann et al., 2021)
cost savings
Calculate total Scope 3 carbon . :
emissions before and after One app_roach is to squrce meat from livestock rapchers that Ecosvstem Impacts and
switching to low carbon engage in more sustainable and low carbon practices. For Productive Capacity of a
, Reduction procurement practices. example, White Oak Pastures in Clay County, Georgia practices : _ _
Risk . . . . . . Multi-Species Pastured Livestock
Management in garpon Comp_are carbon emissions multispecies pasture rotation (MSPR) where multiple forms of System (Rowntree et al., 2020)
emissions reductions and monetize by animal production coexist on the same landscape. Compared to =ystem N

Category 1: Purchased Goods and
Services (Retrieved Oct 12, 2023)
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https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2542519621002515?via%3Dihub
https://www.frontiersin.org/articles/10.3389/fsufs.2020.544984/full
https://www.frontiersin.org/articles/10.3389/fsufs.2020.544984/full
https://www.frontiersin.org/articles/10.3389/fsufs.2020.544984/full
https://www.frontiersin.org/articles/10.3389/fsufs.2020.544984/full
https://ghgprotocol.org/sites/default/files/2022-12/Chapter1.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Chapter1.pdf

Benefits Assessment and Monetization Development

Practice: Modify food ingredients and sourcing practices

V: Install rooftop gardens/farms and grow vegetables and fruits on own premises & provide opportunities for
farmers markets, farm shares, etc.

ROS|™
Mediating
Factor

ROSI™ Benefits to
explore

Potential metrics to monetize Rationale for the Benefit Relevant resources

° Boston Medical Center -

Estimate how much of the organization’s total Rooftop Farm (Retrieved
stimate ho uch of the org For example, Boston Medical Center Oct 10, 2023)

annual vegetables and fruits requirements are has a roofton farm that arows 5000 Ibs !
met from the rooftop garden and multiply by P g e Implementation of a
of produce for the hospital every year

Operational Lower procurement average price per unit to calculate the total . . Rooftop Farm Integrated
Efficiency costs procurement cost savings W LI S With a Teaching Kitchen
$18,000 worth of fresh produce that the :
Estimate the costs of setting up the garden/farm ST D EEEED 1D T Qs MBI and Prgventanve. S
to purchase from elsewhere Pantry in a Hospital

installation and ongoing operations and

maintenance expenses of the garden Setling (Musicus et al.,

2019)
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https://www.bmc.org/nourishing-our-community/rooftop-farm
https://www.bmc.org/nourishing-our-community/rooftop-farm
https://www.bmc.org/nourishing-our-community/rooftop-farm
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab

Benefits Assessment and Monetization Development

Practice: Modify food ingredients and sourcing practices

V: Install rooftop gardens/farms and grow vegetables and fruits on own premises & provide opportunities for
farmers markets, farm shares, etc. [cont.]

™
ROSI ROSI™ Benefits

Mediating Potential metrics to monetize Rationale for the Benefit Relevant resources

Factor to explore

° Enhancing crop growth in rooftop
farms by repurposing CO2 from
human respiration inside buildings
(Buckley et al., 2022)

Compare the total Scope 3 emissions associated e An overview of carbon sequestration
with food procurement before and after By producing fresh produce of areen roofs in urban areas
implementingcja rtgoft:)ptgrg]arden(fal'lm.tCon";pa}re thbe on-site, hospitals can reduce (Shafique, Xue, & Luo, 2020)
. Reduction in emissions reduction 1o the equivalent cost or carbon the emissions associated with "y :
Management | Cabon emissions | offets orsocial costof carbon mile: travsled fo S " \itous areen roof and ermamertal
produce from other vendors.
Depending on the size and design of the building, Rooftop gardens and farms landscape systems (Whittinghill et al.,
there may be opportunities to include more complex can also sequester carbon 2014)
solutions for reducing carbon e Using Green Roofs to Reduce Heat

Islands (EPA, 2023)

° CO2 Payoff of Extensive Green
Roofs with Different Vegetation
Species (Kuronuma et al., 2018)
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https://www.frontiersin.org/articles/10.3389/fsufs.2022.918027/full
https://www.frontiersin.org/articles/10.3389/fsufs.2022.918027/full
https://www.frontiersin.org/articles/10.3389/fsufs.2022.918027/full
https://www.sciencedirect.com/science/article/abs/pii/S1618866719303668
https://www.sciencedirect.com/science/article/abs/pii/S1618866719303668
https://www.sciencedirect.com/science/article/abs/pii/S0169204613002296
https://www.sciencedirect.com/science/article/abs/pii/S0169204613002296
https://www.sciencedirect.com/science/article/abs/pii/S0169204613002296
https://www.epa.gov/heatislands/using-green-roofs-reduce-heat-islands
https://www.epa.gov/heatislands/using-green-roofs-reduce-heat-islands
https://www.mdpi.com/2071-1050/10/7/2256
https://www.mdpi.com/2071-1050/10/7/2256
https://www.mdpi.com/2071-1050/10/7/2256

Benefits Assessment and Monetization Development

Practice: Modify food ingredients and sourcing practices

V: Install rooftop gardens/farms and grow vegetables and fruits on own premises & provide opportunities for
farmers markets, farm shares, etc.

ek ROSI™ Benefits to
Mediating explore Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor
For example, the Boston Medical e Boston Megical Center - Rooftop
Track any free media mentions of the Center’s rooftop farm has brought in Farm (Retrieved Oct 10, 2023)
rooftop garden. Calculate the marketing significant media coverage for the e Implementation of a Rooftop
Media Coverage Earned media costs that would have typically been farm, the associated sustainability Farm Integrated With a Teaching
expended to receive the same amount of practices, the associated social and Kitchen and Preventative Food
media coverage commupity impact, and the Medical Pantry in a Hospital Setting
CilEr el (Musicus et al., 2019)
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https://www.bmc.org/nourishing-our-community/rooftop-farm
https://www.bmc.org/nourishing-our-community/rooftop-farm
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2019.305116?role=tab

Benefits Assessment and Monetization Development

Practice:Modify food ingredients and sourcing practices

VI: Institute sustainable internal policies & procedures to reduce food service waste (e.g. recycling programs,
policies to eliminate the use of single-use plastics in food service, using reusable dishware)

™
ROSI ROSI™ Benefits to

explore Potential metrics to monetize Rationale for the Benefit Relevant resources

Mediating
Factor

° The potential impact of
reusable packaging
(Gruenwald et al., 2023)

Calculate. the total costs associated with sourcing One option that hospitals can pursue e Waste generation and
: food service-related products (e.g. dishware, .
Operational Lower procurement : e to reduce procurement costs and carbon emissions of a
Efficienc costs utensils) before and after shifting to a lower waste emissions is to use reusable hospital kitchen in th
y model (e.g. reusable dishware). Be sure to . : . copitdl kLehen in ne
dishware/food service containers US: Potential for waste

analyze the per use cost, not just the per unit cost
diversion and carbon

reductions (Thiel et al.,
2021)
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https://www.mckinsey.com/industries/paper-forest-products-and-packaging/our-insights/the-potential-impact-of-reusable-packaging
https://www.mckinsey.com/industries/paper-forest-products-and-packaging/our-insights/the-potential-impact-of-reusable-packaging
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/

Benefits Assessment and Monetization Development
Practice: Modify food ingredients and sourcing practices

VI: Institute sustainable internal policies & procedures to reduce food service waste (e.g. recycling programs,
policies to eliminate the use of single-use plastics in food service, using reusable dishware) [cont.]

el ROSI™ Benefits to
Mediating explore Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor

Calculate the total weight of landfill waste e  Waste generation and
Operational Reduction in food produced and the associated landfill cost before carbon emissions of a
Efficiency service waste and after instituting more sustainable internal hospital kitchen in the

policies & procedures (e.g. recycling programs) US: Potential for waste

diversion and carbon

Even simple strategies, such as

increasing recycling and composting reductions (Thiel et al.,
have also proven to significantly 2021)
Based on the reduction in fopd service waste reduce landfill waste and GHG e Category 5: Waste
Risk Reduction in carbon 2Enoi\slsi,ocr;\asl?’Z?&iticoonrge;pc;ndIln?nsc;?'lpZn?:issions emissions from hospital kitchens (Thiel Generated in Operations
Management emissions Y appying el 202 (Retrieved Oct 12, 2023)

factor and calculating the related avoided cost of

carbon credits/internal cost of carbon e Category 12: End-of-Life

Treatment of Sold
Products (Retrieved Oct
12, 2023)
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7968671/
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Chapter12.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Chapter12.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Chapter12.pdf

Benefits Assessment and Monetization Development

Practice: Reduce food waste
VII: Implement a room service model to reduce food waste

ol ROSI™ Benefits to

Mediating Potential metrics to monetize

explore

Factor
Calculate average cost per meal before
implementing a room service model and after

Operational Lower patient meal costs implementing a room service model. Compare

Efficiency P the two per patient costs and multiply by the total
number of meals served to calculate annual
savings
Calculate the average weight of the food wasted
per patient before implementing a room service

Risk model and after implementing a room service

Reduced food waste .

Management model. Compare the two per patient costs and
multiply by the total number of meals served to
calculate annual savings

. Based on the reduction in food waste, calculate

Risk Reduced carbon . o .

. corresponding Scope 3 emissions reductions

Management emissions . o
using emission factors

Rationale for the Benefit

When patients can choose what they
eat, they would typically eat more of
what they order. Therefore, by
converting from pre-planned meal sets
to a room service food service model
where patients can select the food they
want to consume, research shows that
hospitals are able to reduce food waste
and patient meal costs

Relevant resources

Room Service Improves
Nutritional Intake and
Increases Patient
Satisfaction While
Decreasing Food Waste
and Cost (McCray et al.,
2017)

How to Implement a
Successful Room
Service Program:
Improving Patient
Satisfaction & Reducing
Waste (Carlisle
FoodService Products,
2023)
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https://www.jandonline.org/action/showPdf?pii=S2212-2672%2817%2930519-1
https://www.jandonline.org/action/showPdf?pii=S2212-2672%2817%2930519-1
https://www.jandonline.org/action/showPdf?pii=S2212-2672%2817%2930519-1
https://www.jandonline.org/action/showPdf?pii=S2212-2672%2817%2930519-1
https://www.jandonline.org/action/showPdf?pii=S2212-2672%2817%2930519-1
https://www.jandonline.org/action/showPdf?pii=S2212-2672%2817%2930519-1
https://www.carlislefsp.com/healthcare/article/room-service#:~:text=Giving%20your%20patients%20the%20ability,waste%20by%20more%20than%2029%25.
https://www.carlislefsp.com/healthcare/article/room-service#:~:text=Giving%20your%20patients%20the%20ability,waste%20by%20more%20than%2029%25.
https://www.carlislefsp.com/healthcare/article/room-service#:~:text=Giving%20your%20patients%20the%20ability,waste%20by%20more%20than%2029%25.
https://www.carlislefsp.com/healthcare/article/room-service#:~:text=Giving%20your%20patients%20the%20ability,waste%20by%20more%20than%2029%25.
https://www.carlislefsp.com/healthcare/article/room-service#:~:text=Giving%20your%20patients%20the%20ability,waste%20by%20more%20than%2029%25.
https://www.carlislefsp.com/healthcare/article/room-service#:~:text=Giving%20your%20patients%20the%20ability,waste%20by%20more%20than%2029%25.

Relative Ranking of the Identified Food Service Optimization related

Sub-practices

High

Increase/introduce

Emission Reduction Potential

food items and
reduce the amount
/ of meat in the diet

vegetarian/vegan "’ .

Increase po

Commit to the
Coolfood Pledge _---"~

__-- asonally so
ingredients
cooked foog

Implement a room
service model to
reducing food waste

Iocally/orgalr;u

rtion of

rced
for
Is

ically/se

Install rooftop gardens/farms and grow
vegetables and fruits on own premises &

provide opportunities for farmers markets,

farm shares, etc.

Implement sustainable procurement practices
Low and policies to reduce food waste

Investment Intensity High
Note: The emission reduction potential and the Investment intensity of the sub-practices is highly dependent type of healthcare delivery system, its scale of operations and its

geographic location m
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Low Emissions Clinical Care

Low Emissions

Clinical Care

______

Use clinical care solutions that minimize the carbon footprint of anesthetic gases and care delivery
Practice: Low emissions Clinical care - Anesthesia

I:Reduce Fresh Gas Flows (FGF) and Nitrous Oxide use

Il: Remove desflurane as a standard inhaled anesthetic in operating rooms

[1I: Shift to intravenous anesthesia or regional anesthesia where clinically appropriate

IV: Recapture Waste Anesthesia Gas

. V: Shift from Metered Dose Inhalers to Low carbon inhalers, such as Dry Powder Inhalers (DPIs), when clinically
appropriate

Sub-practices

Practice: Low emissions clinical care - delivery pathways
I: Transition away from Fee-For-Service (FFS) to alternative payment models or "Value-Based Care" reimbursement

II: Expanding telehealth options where medically appropriate

NYU|STERN Center for Sustainable Business \1 .




Benefits Assessment and Monetization Development
Practice: Low emissions clinical care - anesthesia
I: Reduce Fresh Gas Flows (FGF) and Nitrous Oxide use

ROSI™

Mediating
Factor

Operational
Efficiency

ROSI™
Benefits to
explore

Lower
procurement
costs

Potential metrics to monetize

Calculate the per-procedure units of gas consumed before and after
implementing the changes to reduce fresh gases/nitrous oxide
consumption. Multiply the difference in the consumption units by the
per unit cost of gas purchased and then by the number of annual
procedures for the annual savings

If currently installed anesthetic equipment does not provide options to
monitor and control reduced flows an equipment upgrade or
replacement may be needed. In such cases consider costs related to
the investment

Rationale for the
Benefit

Research shows that
more inhaled
anesthetics are used
during surgery than
necessary. Reducing
FGF could mitigate
waste

Relevant resources

° Evidence-Based Project:
Cost Savings and Reduction
in Environmental Release
With | ow-Flow Anesthesia
(Edmonds et al., 2021)

° Anesthetic gas how-to
gquide: A quide to
climate-smart anesthesia
care (Practice Greenhealth,
2023)
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http://www.onlinedigeditions.com/publication/?i=691174&article_id=3865755&view=articleBrowser
http://www.onlinedigeditions.com/publication/?i=691174&article_id=3865755&view=articleBrowser
http://www.onlinedigeditions.com/publication/?i=691174&article_id=3865755&view=articleBrowser
http://www.onlinedigeditions.com/publication/?i=691174&article_id=3865755&view=articleBrowser
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf

Benefits Assessment and Monetization Development
Practice: Low emissions clinical care - anesthesia

I: Reduce Fresh Gas Flows (FGF) and Nitrous Oxide use [cont.]

ROSI™

Mediating
Factor

Risk
Management

ROSI™ Benefits
to explore

Reduced
emissions from
waste

Potential metrics to monetize

Estimate the reduction in gas consumption pre- and
post-changing and thus the reduction in gas
wastage. Multiply the reduction by the associated
emission factor and by the related price of carbon
offsets/internal price of carbon (suggested by
research, or used by the entity) to get the total
costs avoided

Rationale for the Benefit

Reducing Fresh Gas Flows (FGF)
could reduce environmental release

Evidence of no heightened health risk
in a randomized comparative trial from
the change

Relevant resources

e Anesthetic gas how-to guide:
A quide to climate-smart
anesthesia care (Retrieved
Oct 10, 2023)

° Minimal fresh gas flow

sevoflurane anesthesia and

postoperative acute kidney

injury in on-pump cardiac

surgery: a randomized

comparative frial (Lineburger
et al., 2023)

NYU|STERN Center for Sustainable Business
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https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9801186/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9801186/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9801186/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9801186/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9801186/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9801186/

Benefits Assessment and Monetization Development
Practice: Low emissions clinical care - anesthesia

Il: Replace desflurane as a standard inhaled anesthetic in operating rooms

ROSI™

Mediating
Factor

Operational
Efficiency

ROSI™ Benefits

Lower procurement
costs

Potential metrics to monetize

Compare the total gas quantity by type used per procedure
before and after implementing the change (replacing
desflurane with sevoflurane). Multiply the gas consumed
with respective per unit costs and multiply by total # of
procedures done in a year to estimate the total costs.
Calculate the difference between the two costs to estimate
the savings

Consider if the installed anesthetic equipment provides
options to switch the gas. An equipment upgrade or
replacement may be needed. In such a case consider costs
related to the investment

Rationale for the Benefit

Costs of desflurane are higher
than other anesthetics

Relevant resources

° Comparing the
costs of inhaled
anesthetics
(Weiskopf & Eger,
1993)

e Anesthetic gas

how-to quide: A
quide to
climate-smart
anesthesia care
(Retrieved Oct 10,
2023)

NYU|STERN Center for Sustainable Business
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https://pubmed.ncbi.nlm.nih.gov/8068064/
https://pubmed.ncbi.nlm.nih.gov/8068064/
https://pubmed.ncbi.nlm.nih.gov/8068064/
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf
https://practicegreenhealth.org/sites/default/files/2019-04/anesthetic_gas_how-to.pdf

Benefits Assessment and Monetization Development
Practice: Low emissions clinical care - anesthesia

Il: Replace desflurane as a standard inhaled anesthetic in operating rooms [cont.]

™
e ROSI™ Benefits/Costs Rationale for the

Mediating Potential metrics to monetize Relevant resources

Factor to explore Benefit/Cost

Fir example, NHS of
Scotland has banned the

Risk Compliance with local Avoidance of potential fines or penalties if legislation is use of desflurane. NHS of
Management regulations passed in the US that bans desflurane the UK will phase
desflurane out by 2023.
Other regions may follow e  Making the NHS more
environmentally friendly
(NHS, 2023)

° Greening the Operating
Room and Your Budget
by Reducing Desflurane

Estimate the type of each gas used per procedure before
and after the switch based on purchase records. Multiply

. each type of gas and quantity used by the associated pesflur_ane JEE a 1.5 AL Use (Retrieved Oct 10,
Risk . L . times higher emission
Reduced emissions emission factor and by the related price of carbon 2023)
Management : . factor sevoflurane or
offsets/internal price of carbon (suggested by research, or isoflurane

used by the entity) to get the total costs of carbon
emissions avoided
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https://www.gov.scot/news/making-the-nhs-more-environmentally-friendly/
https://www.gov.scot/news/making-the-nhs-more-environmentally-friendly/
https://www.asra.com/news-publications/asra-updates/blog-landing/asra-news/2022/05/01/greening-the-operating-room-and-your-budget-by-reducing-desflurane-use
https://www.asra.com/news-publications/asra-updates/blog-landing/asra-news/2022/05/01/greening-the-operating-room-and-your-budget-by-reducing-desflurane-use
https://www.asra.com/news-publications/asra-updates/blog-landing/asra-news/2022/05/01/greening-the-operating-room-and-your-budget-by-reducing-desflurane-use
https://www.asra.com/news-publications/asra-updates/blog-landing/asra-news/2022/05/01/greening-the-operating-room-and-your-budget-by-reducing-desflurane-use

Benefits Assessment and Monetization Development

Practice: Low emissions clinical care - anesthesia
lll: Shift to intravenous anesthesia or regional anesthesia where clinically appropriate

ROSI™ ROSI™
Mediating Benefits to Potential metrics to monetize Rationale for the Benefit Relevant resources
Factor explore
e  Cost-effectiveness of
propofol vs. inhalational
. Compare total procedure costs before and after the Some alternatives to general anesthetics (Kampmeier et
Operational Reduced . . ) ;
- change in process based on purchase costs and usage | inhalational anesthesia cost al., 2021)
Efficiency procedure costs . C : :
quantity significantly less e  Cost-effectiveness of spinal
vs. general anesthesia
(Morris et al., 2018)
“Local, regional and intravenous ¢ _piPrln.Cl les of .
. . . environmentally-sustainabl
Compare emissions pre- and post- changing and general anaesthesia agents are : .
. . . . . . o e anaesthesia (White et al.,
Risk Reduced multiply with the related social cost of carbon or price associated with significantly fewer
- . : : 2021)
Management emissions of carbon offsets (suggested by research, or used by GHG emissions than inhalational . .
. . e  Carbon footprint of spinal
the healthcare system) general anaesthesia on a life-cycle :
basis (White et al.. 2021)" vs. general anesthesia
- (Wang et al., 2022)
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https://www.valueinhealthjournal.com/article/S1098-3015(21)00111-X/fulltext?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS109830152100111X%3Fshowall%3Dtrue
https://www.valueinhealthjournal.com/article/S1098-3015(21)00111-X/fulltext?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS109830152100111X%3Fshowall%3Dtrue
https://www.valueinhealthjournal.com/article/S1098-3015(21)00111-X/fulltext?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS109830152100111X%3Fshowall%3Dtrue
https://journals.sagepub.com/doi/full/10.1177/2192568218795867
https://journals.sagepub.com/doi/full/10.1177/2192568218795867
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15598
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15598
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15598
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15598
https://www.sciencedirect.com/science/article/abs/pii/S1878875022003898
https://www.sciencedirect.com/science/article/abs/pii/S1878875022003898

Benefits Assessment and Monetization Development

Practice: Low emissions clinical care - anesthesia
IV: Waste anesthetic gas recycling*

ROSI™

ROSI™ Mediating Factor . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Compare total procedure costs (essentially
quantity of gas consumed per procedure multiplied
by the price per unit and the total number of
procedur es performgd) before and after the Limited information presently. WAG
: . L change in process (i,e, recapture should reduce . .
Operational Efficiency Cost reduction in h " recapture and condensation is possible,
& Innovation procedure new gas purchase quantlt_les) . but the condensated drugs are not yet
Consider the costs of setting up the infrastructure : e Waste Gas
. . available for resale
to capture the gas such as the investment in the Scavenging
recapture system, transportation and purification of Svst Lahvi
gas for reuse and net off from savings System (Lahvic
& Liu, 2023)
o Scope 1 and 3 emissions pre- and post- changing
Emission . . : .
. . and the related social cost of carbon or an internal Greenhouse warming potential of
Risk Management reduction for . :
price of carbon/offset (suggested by research, or anesthetic gases
Scope 1,3 .
used by the entity)

*There is limited information on whether this practice is approved by the FDA in the U.S. (September 2023)
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https://pubmed.ncbi.nlm.nih.gov/31334974/
https://pubmed.ncbi.nlm.nih.gov/31334974/
https://pubmed.ncbi.nlm.nih.gov/31334974/

Benefits Assessment and Monetization Development

Practice: Low emissions clinical care - anesthesia
V: Shift from Metered Dose Inhalers to Low carbon inhalers, such as Dry Powder Inhalers (DPIs), when

clinically appropriate

ROSI™

™
Mediating ekl . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
: : e  Effects of switching from a
Determine the difference between the : . -1INg
. Patients using DPIs were found to have metered dose inhaler to a dry
. amount of emissions from metered dose . . : :
Risk Reduced . . . reduced their carbon footprint as compared powder inhaler on climate
. inhalers vs. low carbon inhalers. Multiply . : — )
Management emissions . . to using MDls , without loss of asthma emissions and asthma control:
the difference by the number of inhalers :
rescribed annuall control post-hoc analysis (Woodcock
P y Aet al., 2022)

NYU|STERN Center for Sustainable Business


https://pubmed.ncbi.nlm.nih.gov/35131893/
https://pubmed.ncbi.nlm.nih.gov/35131893/
https://pubmed.ncbi.nlm.nih.gov/35131893/
https://pubmed.ncbi.nlm.nih.gov/35131893/
https://pubmed.ncbi.nlm.nih.gov/35131893/

Relative Ranking of the Identified Low emissions Clinical
Care-Anesthesia related Sub-practices

High

Remove desflurane ‘ ‘ _ Recapture. waste
as a standard inhaled y 5 anesthesia gas
aesthetic i )
/7 .
Reduce fresh gas Shift to intravenous
flows and nitrous anesthesia or regional
oxide use . anesthesia when

Shift from Metered clinically appropriate

Dose inhalers to Low
carbon inhalers

Emission Reduction Potential

Low Investment Intensity High

Note: The emission reduction potential and the Investment intensity of the sub-practices is highly dependent type of healthcare delivery system, its scale of operations
and its geographic location
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Benefits Assessment and Monetization Development

Practice: Low emissions-clinical care delivery pathways

I: Transition away from Fee-For-Service (FFS) to alternative payment models or "Value-Based Care"
reimbursement

ROSI™

Mediating
Factor

Operational
Efficiency

ROSI™ Benefits/Costs

Cost reduction per patient
based on more focus on
preventative care and less on
procedures to address
ailments

Potential metrics to monetize

Calculate increased profit margin after
implementing alternative payment models.
Timeframe for monetization would have to be
at least 5-10 years for value-based care as it
typically includes more preventative care and
results of this preventative care may take
years to appear

Rationale for the Benefit

Decarbonization is a secondary outcome for
this intervention. The primary reasons are
improved health outcomes and lower costs.
However, because this incentivizes more
efficient care delivery, it has the potential to
reduce emissions

Relevant resources

° Value-Based
Care: What It Is,
and Why It's
Needed (Lewis
et al., 2023)
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https://www.commonwealthfund.org/publications/explainer/2023/feb/value-based-care-what-it-is-why-its-needed
https://www.commonwealthfund.org/publications/explainer/2023/feb/value-based-care-what-it-is-why-its-needed
https://www.commonwealthfund.org/publications/explainer/2023/feb/value-based-care-what-it-is-why-its-needed
https://www.commonwealthfund.org/publications/explainer/2023/feb/value-based-care-what-it-is-why-its-needed

Benefits Assessment and Monetization Development
Practice: Care delivery pathways

Il: Expanding telehealth options where medically appropriate

ROSI™

Mediating
Factor

Sales &
Marketing

ROS|I™
Benefits/Costs

Higher patient
revenues

Operational
Efficiency

Cost efficiency

Potential metrics to monetize

When used appropriately, telehealth can increase
revenue with greater patient access (i.e. calculate the
additional number of patients that can be seen with the
new options). It can also lower cost with decreased
staff/overhead requirements. However, monetization is
intimately tied to how the respective insurance
companies reimburse telehealth consultations so
hospitals will also have to determine the
reimbursement allowances

Talent
Management

Improved staff
satisfaction leading to
higher employee
retention

Compare the organization’s staff turnover rates with
industry’s average turnover after implementation of the
specific program. Design and institute surveys with an
objective to understand the impact of telehealth on staff
morale and productivity over a period of time. Any
favorable change should be monetized by multiplying
with a productivity metric most relevant to the
organization. Use survey data to assign an attribution
% to the reduction in turnover and the associated
savings in hiring costs

Rationale for the
Benefit

Telehealth can
make healthcare
more accessible
to patients who
have limited
mobility, time, or
transportation
options and those
who live in rural or
isolated
communities

Relevant resources

National Survey Trends in Telehealth
Use in 2021: Disparities in Utilization
and Audio vs. Vide Services (Karimi
et al., 2022)

How Telehealth Improves Revenue,
Cost, and Quality (Caldwell, 2020)
Better Buildings: The State of Virtual
Healthcare (Retrieved Oct 10, 2023)
NHS England Technology Enabled
Care Services (TECS) Evidence
Database TELEHEALTH EVIDENCE
(Retrieved Oct 10, 2023)
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https://aspe.hhs.gov/sites/default/files/documents/4e1853c0b4885112b2994680a58af9ed/telehealth-hps-ib.pdf
https://aspe.hhs.gov/sites/default/files/documents/4e1853c0b4885112b2994680a58af9ed/telehealth-hps-ib.pdf
https://aspe.hhs.gov/sites/default/files/documents/4e1853c0b4885112b2994680a58af9ed/telehealth-hps-ib.pdf
https://www.healthcatalyst.com/insights/telehealth-solutions-advance-revenue-cost-and-quality#:~:text=%231%3A%20Revenue&text=Leveraging%20telehealth%20allows%20health%20systems,no%20matter%20their%20geographic%20location
https://www.healthcatalyst.com/insights/telehealth-solutions-advance-revenue-cost-and-quality#:~:text=%231%3A%20Revenue&text=Leveraging%20telehealth%20allows%20health%20systems,no%20matter%20their%20geographic%20location
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Better%20Buildings%20Telehealth%20Guidance_0.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Better%20Buildings%20Telehealth%20Guidance_0.pdf
https://www.england.nhs.uk/wp-content/uploads/2014/12/tecs-ed-telehealth.pdf
https://www.england.nhs.uk/wp-content/uploads/2014/12/tecs-ed-telehealth.pdf
https://www.england.nhs.uk/wp-content/uploads/2014/12/tecs-ed-telehealth.pdf

Benefits Assessment and Monetization Development
Practice: Care delivery pathways

Il: Expanding telehealth options where medically appropriate

™
ROSI ROSI™ Rationale for the

Potential metrics to monetize Relevant resources

Mediating Benefits/Costs Benefit

Factor

CommonSpirit health
systems and University
of California Davis

Calculate travel emissions for patients that are

seen using telehealth to determine the avoided e Does telemedicine reduce the carbon

Risk Emission reduction emissions of those visits (using patients’ distance Health Svstem found footprint of healthcare? A systematic
Management benefit from hospital). Adjust for those patients that alth Syster review. (Purohit, Smith & Hubble,
. emission savings over
would not have been seen without a telehealth . 2021)
. several years by using
option
telehealth
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https://pubmed.ncbi.nlm.nih.gov/33791483/
https://pubmed.ncbi.nlm.nih.gov/33791483/
https://pubmed.ncbi.nlm.nih.gov/33791483/

Relative Ranking of the Identified Low emissions Clinical
Care-Delivery Pathways related Sub-practices

High

©
IE
8 @
O
Q. Transition away from
c Fee-For-Service (FFS) to .~ . ;
o alternative payment ~-- Expanding
-lG " . telehealth
= Care" reimbursement options
©
(&)
(14
c
9
(7))
2
(S
(11]
Low Investment Intensity High

Note: The emission reduction potential and the Investment intensity of the sub-practices is highly dependent type of healthcare delivery system, its scale of operations
and its geographic location
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Waste Reduction

"

QD

-

guu

.

. Produce less waste through circularity, proper sorting of waste and using waste for energy
. production

| o | Practice: Waste diversion/reduction

| 2 |- Implement a waste segregation, recycling, and reuse program on the facility (including all types of
| § . waste and all types of operations)

-2 II: Implement a system for anaerobic digestion of food waste

= . 1ll: Implement a system for anaerobic digestion of medical/bio waste

D

IV: Donating clean, usable supplies that would otherwise be discarded due to internal practices
V: Increase document digitization where feasible or switch to 100% recycled paper content where
digitization is not feasible

_______
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Benefits Assessment and Monetization Development

Practice: Waste diversion/reduction

I: Implement a waste segregation, recycling, and reuse program on the facility (including all types of waste and
all types of operations)

ROSI™

Mediating
Factor

Operational
Efficiency

ROSI™ Benefits/Costs

Reduction in costs of disposal
of solid/hazardous/
non-hazardous/medical trash
(such as trash haulage and
disposal charges) as applicable

Potential metrics to monetize

Compare total waste disposal costs before and after
the change in process (e.g. savings due to lesser
waste generation)

Estimate the investment required to implement the
segregation, reuse and recycling system

Consider the material cost of signage, other material
on the processes to be followed

Rationale for the
benefit/cost

Costs of waste disposal
depend on the quantity of
waste and the type of waste
being disposed off. Regulated
medical waste is costlier to
dispose off than non-medical
waste

Relevant resources

The Gold in Garbage:
Implementing a Waste
Seagregation and Recycling
Initiative (Wyssusek et al.,
2016)

Waste Planning by Practice
Greenhealth (Retrieved on
Oct 10, 2023)

CSB ROSI Project Research

NYU|STERN Center for Sustainable Business ‘1 .



https://pubmed.ncbi.nlm.nih.gov/26924375/
https://pubmed.ncbi.nlm.nih.gov/26924375/
https://pubmed.ncbi.nlm.nih.gov/26924375/
https://pubmed.ncbi.nlm.nih.gov/26924375/
https://practicegreenhealth.org/topics/waste/waste-0
https://practicegreenhealth.org/topics/waste/waste-0

Benefits Assessment and Monetization Development

Practice: Waste diversion/reduction

I: Implement a waste segregation, recycling, and reuse program on the facility (including all types of waste and
all types of operations) [cont.]

™
ROSI Rationale for the

. Relevant resources
benefit/cost

Mediating ROSI™ Benefits/Costs Potential metrics to monetize
Factor

Reuse programs can

Compare the procurement cost of items before lower the need for e  Environmental Impact and Cost
Operational Lower procurement implementing the segregation/recycling/reuse virgin material Savings of Operating Room Quality
Efficiency costs program (eg. disposable foodware) with the costs of purchases, thereby Improvement Initiatives: A Scoping
procurement after implementing the program lowering procurement Review (Sullivan et al., 2023)
costs
: . : , o e Category 5: Waste Generated in
ore- and post. mplementing the program and mattly | 1ercorom Wil dver Operations (Retrieved Oct 12, 2023)
. pre- and p P g the prog PY | waste from the landfil e EPAs GHG Emission Factors Hub
Risk o : the difference by the related social cost of .
Emission reduction ) each year avoiding (EPA, 2023)
Management carbon/carbon offset price (as suggested by research, o
. s greenhouse gas o Healthcare emissions Impact
or used by the entity) to calculate the overall savings :
. , eai Calculator (Practice Greenhealth,
from reducing waste to landfill emissions 2023)

Note: Only biohazardous materials should be disposed in red bags. However, often times due to lack of clear understanding of red bag waste criteria, a lot of supplies that should be
thrown in regular trash bins get discarded in red bag waste. Red bag waste has an intense disposal process, from both a cost and emission standpoint, involving autoclaves and
incinerators. Intervention should involve staff education about what actually should get discarded with red bag waste.
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https://pubmed.ncbi.nlm.nih.gov/36648269/
https://pubmed.ncbi.nlm.nih.gov/36648269/
https://pubmed.ncbi.nlm.nih.gov/36648269/
https://pubmed.ncbi.nlm.nih.gov/36648269/
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator
https://practicegreenhealth.org/tools-and-resources/health-care-emissions-impact-calculator

Benefits Assessment and Monetization Development

Practice: Waste diversion
Il: Implement a system for anaerobic digestion of food waste

ROSI™ ROS|™
Mediating . Potential metrics to monetize Rationale for the benefit/cost Relevant resources
Benefits/Costs
Factor
) Food and food-related
Reduction in costs | Compare total food waste (solid) disposal costs before and %OStIS i foog (\;\{aste dllszosal d waste management
of disposal of food after the change in process (e.g. saving due to lesser waste JEUEESE and disposa ) 'epend on strateaies in hospital
. . the quantity of waste being disposed
Operational waste (such as generation) off food services: A
Efficiency trash haulage and systematic review
disposal charges) Estimate the investment required to implement the system and Consider expenses to implement the (Cook et al., 2022)
as applicable ongoing costs if any system "
Calculate the number of energy units that the digester can Energy generated within these How Does Anaerobic
Operational Saving in energy generate for the fa.C"'ty' Calculate the amom_mt currently spent digesters could be captured as Digestion Work? (EPA,
Efficienc costs on the.correspondlng amount of.energy units. Sybtract the new bi nd dt nerat 2023)
y per unit cost from the old per unit cost and multiply by the .ogas and used to generate
energy units different types of energy
Estimate the annual weight of the food waste pre- and post-
implementing the program and multiply the difference by the The program will divert waste from Category 5: Waste
Risk Emission associated emission factor. Multiply by the carbon offset the landfill each year avoiding Generated in
Management reduction price/carbon tax (as suggested by research, or used by the L Operations (Retrieved
entity) to calculate the overall savings from reducing waste to greenhouse gas emissions Oct 12, 2023)
landfill
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https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12768
https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12768
https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12768
https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12768
https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12768
https://www.epa.gov/agstar/how-does-anaerobic-digestion-work
https://www.epa.gov/agstar/how-does-anaerobic-digestion-work
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf

Benefits Assessment and Monetization Development
Practice: Waste diversion

lll: Implement a system for anaerobic digestion of medical/bio waste - examples are from outside of the U.S.*

ROSI™ ROSI™
Mediating . Potential metrics to monetize Rationale for the benefit/cost Relevant resources
Benefits/Costs

Factor

Health Care Without Harm and the
Health, Environment and Climate
Action Foundation of Nepal have
been working with biodigester
experts to design systems — first in
Nepal and then expanding to
hospitals in Tanzania and
Madagascar. Digesters can convert
infectious organic waste into energy

° A win-win for disposing medical waste
with biodigestion (Stringer, 2020)

° Health Care Without Harm and the
Health, Environment and Climate Action

Foundation of Nepal (Retrieved Oct 12,
2023)

There is limited literature on whether this
Saving in energy practice is being used within the U.S..
costs Reports suggest prevalence of pilots being
tested in Nepal, Tanzania and Madagascar

Innovation

*While research did not uncover use of this practice in the US, it is included here as an example of innovation in waste diversion
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https://noharm-global.org/
https://www.hecaf.info/
https://www.hecaf.info/
https://www.greenpolicyplatform.org/blog/win-win-disposing-medical-waste-biodigestion
https://www.greenpolicyplatform.org/blog/win-win-disposing-medical-waste-biodigestion
https://noharm-global.org/
https://www.hecaf.info/
https://www.hecaf.info/

Benefits Assessment and Monetization Development

Practice: Waste reduction
IV: Donating clean, usable supplies that would otherwise be discarded due to internal practices

ROSI™ ROSI™
Mediating . Potential metrics to monetize Rationale for the benefit/cost Relevant resources
Benefits/Costs
Factor
By donating clean usable medical supplies, hospitals Items can brought into patient areas but
are helping divert waste to landfill and delivering aid. never opened/used. Items can be safely
Media Earned media This can potentially earn the institution press used but aren't due to regulations.
Coverage mentions and free media coverage. Estimate the These clean usable supplies can be e AFYA Foundation Donate
costs that would have otherwise been spent to get donated to local non-profit organizations Supplies (Retrieved on
this kind of press coverage for example AFYA Foundation Oct 10, 2023)
e Reuse, Donate or Sell
; (Retrieved on Oct 10,
. . Calculate the weight of items donated instead of C.OStS o EESiE elEpees] (haula_ge e 2023
Operational Reduction in waste . . . disposal) depend on the quantity of
g . being discarded and multiply that by the average .
Efficiency disposal costs . . waste and the type of waste being
costs of waste disposal for the total cost savings .
disposed off
Estimate the weight of discarded supplies pre- and
post- implementing the program and multiply the o
: difference by the appropriate emissions factor, and The program will divert waste from the e Category 5: Waste
Risk . . o . . - : .
Management Emission reduction then by the carbon offset price/internal carbon price of | landfill each year avoiding greenhouse Generated in Operations
9 carbon (as suggested by research, or used by the gas emissions (Retrieved Oct 12, 2023)
entity) to calculate the overall savings from reducing
waste to landfill
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https://afyafoundation.org/donate-supplies/
https://afyafoundation.org/donate-supplies/
https://practicegreenhealth.org/topics/waste/reuse-donate-or-sell
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf

Benefits Assessment and Monetization Development

Practice: Waste reduction
V: Increase document digitization where feasible or switch to 100% recycled paper content where digitization is

not feasible*

ROSI™

Mediating
Factor

Operational
Efficiency

ROS|I™
Benefits/Costs

Potential reduction in
procurement costs

Potential metrics to monetize

Compare costs of maintaining patient and other
records in physical form vs, in an electronic record
system. Any favorable difference is the cost saving.
Consider the infrastructure costs under both
scenarios, account for it

Rationale for the benefit/cost

Reducing costs through decreased
paperwork, improved safety, reduced
duplication of testing, and improved
health

Relevant resources

National Coordinator
for Health Information
Technology (Retrieved
on Oct 10, 2023)

Operational
Efficiency

Reduction in waste
disposal costs

Calculate the reduction in the weight of documents
normally discarded and multiply that by the average
costs of waste disposal for the total cost savings

Recycling of paper can help bring down
waste by 10%

Recycling (Retrieved
on Oct 10, 2023)

Risk
Management

Emission reduction

Estimate the weight of the waste pre- and post-
implementing the program and multiply the difference
by the appropriate emissions factor and then by the
related carbon offset price/internal price of carbon (as
suggested by research, or used by the entity) to
calculate the overall savings from reducing waste to
landfill

The program will divert waste from the
landfill each year avoiding greenhouse
gas emissions

Category 5: Waste
Generated in
Operations (Retrieved
Oct 12, 2023)

*Decarbonization is not the main reason for implementing. There are several benefits such as better access to patient health and medical records, reduced risk of liability etc,. It may
have the potential to reduce emissions

NYU|STERN Center for Sustainable Business ‘1 .



https://www.healthit.gov/
https://www.healthit.gov/
https://www.healthit.gov/
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Ch5_GHGP_Tech.pdf

Relative Ranking of the Identified Waste Reduction related

Sub-practices
High

Emission Reduction Potential

. Implement a waste
segregation, recycling, .
Anaerobic and reuse program on
. ‘ _____ digestion of  the facility Implement a system for
B - - S food waste anaerobic digestion of .
Donating clean, usable supplies gitch 16™100% recycled paper content medical/bio waste Increase records digitization where
instead of discarding where digitization is not feasible feasible

Low High

Investment Intensity

Note: The emission reduction potential and the Investment intensity of the strategies is highly dependent type of healthcare delivery system, its scale of operations and
its geographic location

NYU|STERN Center for Sustainable Business \1 .




Responsible Investments

"

QD

-

guu

.

i h ] Responsible

Investments

" Prioritize investments focused on sustainability and with portfolios of companies showing
| § | progress towards carbon reduction goals

® ~ Practice: Realign investments portfolio

| Q. I: Measure and report Scope 3 emissions embedded within the Investments portfolio and design
| = and execute a strategy to reduce these emissions. Consider re-aligning investments towards
NN

sustainable companies

Lo

‘ ) .
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Benefits Assessment and Monetization Development

Practice: Realign investments portfolio

I: Measure and report Scope 3 emissions embedded within the Investments portfolio and design and execute a
strategy to reduce these emissions. Consider re-aligning investments towards sustainable companies

A ekl Rationale for the
Mediating Benefits to Potential metrics to monetize . Relevant resources
Benefit

Factor explore

Using established carbon accounting protocols (example

the GHG protocol) create a baseline for emissions within

the organization’s investments/financing portfolio. .

Consider how these emissions can be reduced b RERLENE) SeBEO 8 s ;

: Reduction in > , : y emissions within e  Carbon Clinic 3 - Scope 3. Part 2 (National
Risk realigning/restructuring the portfolio towards sustainable . .
Scope 3 : . . investments could be Academy of Medicine)

Management emiSSIoNs investments. After implementing the strategy, recalculate ossible with portfolio _ )

the emissions from the respective portfolio and multiply by | P P e  Calegory 15: Invesiments (Retrieved Oct 12,

] : s realignment 2023

an internal price of carbon or the price of offsets as maybe )

applicable. Calculate the carbon cost difference between

the two portfolios to estimate the saving of carbon offset

Estimate the average return on investment in the historical Investments in o _ .

Potential to portfolio and in the new portfolio invested in sustainability companies aligned e  Does Sustainability Generate Better Financial
Stakeholder . . . . . . .
Management earn higher led companies. Calculate the difference between the two with ESG policies Performance? Review, Meta-analysis, and
9 returns portfolios and apply an attribution factor to estimate the could potentially yield Propositions (Atz et al., 2020)
benefit from realigning investments higher returns
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https://nam.edu/wp-content/uploads/2023/06/Carbon-Clinic-3-Slides.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Chapter15.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3708495
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3708495
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3708495

Relative Ranking of the Identified Responsible Investment related
Sub-practices
High

Realigning the
investment portfolio

Emission Reduction Potential

Low Investment Intensity High

Note: The emission reduction potential and the Investment intensity of the sub-practice is highly dependent on the size of Healthcare Delivery System’s investment
portfolio and the extent of realignment done in the portfolio
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o Implement practices that optimize and decarbonize all hospital-related transportation
' . Practice: Fleet conversion

- @ I Converting existing fleet to electric
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- 2. ll: Encourage greener commuting

-3

i 5; . Practice: Optimizing transportation

lll: Optimize last mile delivery
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Benefits Assessment and Monetization Development
Practice: Fleet conversion
I: Converting existing fleet to electric (e.g. zero emission ambulances)

ROSI™

™
Mediating rlokl . Potential metrics to monetize Rationale for the Benefit Relevant resources
Benefits/Costs
Factor
Calculate the cost differential between the Greater efficiency of the electric Charging glectnc-vehm.le fleets:. How fo seize
: . . . the emeraing opportunity (McKinsey, 2020)
. total fuel costs for the baseline year with the vehicles, the moderate price of - 0
Operational Reduced fuel . i . . . e Electrified Fleets Could Save 37-44% in
g existing fleet composition vs. charging/fuel electricity, and the high utilization
Efficiency costs o : Energy Costs (Charged Fleet, 2021)
costs for a more electrified fleet of fleet vehicles translate to a . . .
lower cost of ownership Fuel and Vehicle Comparison tool (Retrieved
on Oct 10, 2023)
. Calculate the cost differential between the SSHITELEE .scheduled malntenange Battery-Electric Vehicles Have Lower
Operational . . cost for a light-duty battery-electric :
. Reduced total maintenance costs for the baseline . . Scheduled Maintenance Costs than Other
Efficiency . . - " vehicle (BEV) is found to be lower : . : ,
maintenance cost year with the existing fleet composition vs. . . Light-Duty Vehicles (Vehicle Technologies
e than a conventional internal "
for a more electrified fleet . ! . Office, 2023)
combustion engine (ICE) vehicle
Estimate the total investment required for Several tax credits, funding
State and federal converting the fleet. Consider the state and opportunities are being offered by
Stakeholder incentives could federal incentives available (e.g. Inflation the State and Federal agencies. Federal and state laws and incentives
Engagement Reduction Act, State Utility incentives and These incentives should be (Retrieved on Oct 10, 2023)
offset costs - -
Rebate programs) that may offset the availed soon to maximize the
investment amount partially or in whole benefit
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https://www.mckinsey.com/capabilities/sustainability/our-insights/charging-electric-vehicle-fleets-how-to-seize-the-emerging-opportunity
https://www.mckinsey.com/capabilities/sustainability/our-insights/charging-electric-vehicle-fleets-how-to-seize-the-emerging-opportunity
https://www.chargedfleet.com/10148713/electrified-fleets-could-save-37-43-in-energy-costs
https://www.chargedfleet.com/10148713/electrified-fleets-could-save-37-43-in-energy-costs
https://afdc.energy.gov/fuels/
https://www.energy.gov/eere/vehicles/articles/fotw-1190-june-14-2021-battery-electric-vehicles-have-lower-scheduled#:~:text=The%20estimated%20scheduled%20maintenance%20cost,totals%2010.1%20cents%20per%20mile
https://www.energy.gov/eere/vehicles/articles/fotw-1190-june-14-2021-battery-electric-vehicles-have-lower-scheduled#:~:text=The%20estimated%20scheduled%20maintenance%20cost,totals%2010.1%20cents%20per%20mile
https://www.energy.gov/eere/vehicles/articles/fotw-1190-june-14-2021-battery-electric-vehicles-have-lower-scheduled#:~:text=The%20estimated%20scheduled%20maintenance%20cost,totals%2010.1%20cents%20per%20mile
https://afdc.energy.gov/laws

Benefits Assessment and Monetization Development

Practice: Fleet conversion
I: Converting existing fleet to electric (e.g. zero emission ambulances) [cont.]

ROSI™

™
Mediating ekl . Potential metrics to monetize Rationale for the benefit Relevant resources
Benefits/Costs
Factor
e DocGo (Retrieved on
Oct 10, 2023)
Calculate emissions pre- and post- converting the fleet e  GHG Protocol’s
. . : and multiply the difference with the related price of Lesser employee and patient Corporate Value
Risk Emission reduction . . . :
Management for Scope 1,3 carbon offsets or an internal price of carbon (suggested travel on ICE vghlcles, lower Chain (Scope 3)
’ by research, or used by the entity) to get the total costs fuel usage onsite Accounting and
of carbon emissions avoided Reporting Standard
(Retrieved on Oct 10,
2023)
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https://docgo.com/our-vision/#social-impact
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf

Benefits Assessment and Monetization Development
Practice: Greener commuting
ll: Encourage greener commuting (public transit, car pooling, ride shares, idling free zones)

ROSI™
Mediating ROSI™ Benefits/Costs Potential metrics to monetize Rationale for the benefit Relevant resources
Factor
Operational Savings from green S:AC:;E:?itmhelgzqsetﬂnpagao!;?xlis ::fore Value of tax benefits from green Caregiver Transportation Benefits
Efficiency commuting tax benefits plementing ploy commuting for organizations (Cleveland Clinic, 2019)
commuter benefits program Benefits of a Commuter program for
employers in NYC (Accessed Oct 12,
2023)
Estimate investment required if any, to IRS announces commuter benefits
Reduced capital facilitate greener commuting such as pre-tax limits for 2023 (Edenred, 2023)
Stakeholder expenditure costs due to buying bikes,creating charging stations Availability of state and federal US Department of Transportation
Engagement state and federal onsite etc.,) potential netting off tax incentives subsidy (Biking, 2023)
commuter incentives credits and incentives available from StbsldyY 9
federal and state laws
o Green commuting: the environmental
Scope 3 emissions pre- and post- : ; :
; . . . benefits of carpooling and alternative
. changing and the related internal price of | Reduction for Scope 3 due to ;
Risk o . : . modes of transportation (DGB Group,
Reduced emissions carbon or price of carbon offsets reduced environmental impact
Management ) 2022)
(suggested by research, or used by the of employee commuting - Empl .
entity) Cateq.orv 7: Employee Commuting
((Retrieved Oct 12, 2023))
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https://www.ugointhecircle.com/files/incentives/2019ugo-caregivertransportationbenefitspdf.pdf
https://www.nyc.gov/site/dca/about/commuter-benefits-FAQs.page
https://www.nyc.gov/site/dca/about/commuter-benefits-FAQs.page
https://edenredbenefits.com/irs-announces-commuter-benefits-pre-tax-limits-for-2023/
https://edenredbenefits.com/irs-announces-commuter-benefits-pre-tax-limits-for-2023/
https://www.transportation.gov/transerve/active-bicycle-commuting-subsidy
https://www.transportation.gov/transerve/active-bicycle-commuting-subsidy
https://www.green.earth/blog/green-commuting-the-environmental-benefits-of-carpooling-and-alternative-modes-of-transportation
https://www.green.earth/blog/green-commuting-the-environmental-benefits-of-carpooling-and-alternative-modes-of-transportation
https://www.green.earth/blog/green-commuting-the-environmental-benefits-of-carpooling-and-alternative-modes-of-transportation
https://ghgprotocol.org/sites/default/files/2022-12/Chapter7.pdf

Benefits Assessment and Monetization Development

Practice: Greener commuting
Il: Encourage greener commuting (public transit, car pooling, ride shares, idling free zones) [cont.]

ROSI™

Mediating ROSI™ Benefits/Costs Potential metrics to monetize Rationale for the benefit Relevant resources
Factor

Utilize surveys to measure if green
commuting benefits are having a
positive impact on employee

Seattle Children Hospital's
transportation programs have reduced
the Single occupancy vehicle rate from

Talent Increase employee engagement and retention. Use : . e  Iransportation (Practice Green Health,
Management engagement & retention survey data to assign an 73 percent in 1995 to 38 percent in 2023)
2015, avoided the construction of a

attribution % to the reduction in
turnover and the associated
savings in hiring costs

$20 million parking garage, and
strengthened employee engagement

NYU|STERN Center for Sustainable Business ‘1 .


https://practicegreenhealth.org/topics/transportation/transportation

Benefits Assessment and Monetization Development
Practice: Optimizing transportation
lll: Optimize last mile delivery

™
ROSI ROSI™

Mediating Potential metrics to monetize Rationale for the benefit Relevant resources

Benefits/Costs
Factor

Calculate the cost differential between the delivered : .
. . . . e 6 Strateqies for Sustainable
: Cost reduction due to costs of supplies and/or staff allocation costs for the Cost reduction due to : . ,
Operational . . . . . Last-Mile Delivery (Reinblatt,
Efficiency decreased delivery basellqe year vs. eaph alte.rnat.lve reduced delivery decreased delivery 2023)
frequency scenario (e.g. reducing deliveries from 5x/week — frequency e  CSB ROSI Project Research
3x/week)
e Category 9: Downstream
. . Transportation and Distribution
Calculate the difference between the total emissions ,
for the baseline year vs. each alternative reduced (Retrieved Oct 12, 2023)
Emission reduction for delivery scenario ' Reducing frequency of e EPAs GHG emission factors Hub
Risk Scope 3 due to y transportation potentially (EPA, 2023)
Management decreased delivery . reduces the associated e  Creating Carbon Credits: Is It
Use the projected cost of carbon offsets and/or o :
volume . . - emissions Profitable? (Terrapass, 2023)
internal cost of carbon to monetize CO2 emissions. . .
. . : . e New study: carbon credit market
Calculate cost differential using these proxies
expected to go through the roof
(DGB Group, 2023)
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https://getcircuit.com/teams/blog/sustainable-last-mile-delivery
https://getcircuit.com/teams/blog/sustainable-last-mile-delivery
https://ghgprotocol.org/sites/default/files/2022-12/Chapter9.pdf
https://ghgprotocol.org/sites/default/files/2022-12/Chapter9.pdf
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://terrapass.com/blog/creating-carbon-credits-is-it-profitable/#:~:text=Carbon%20credits%20in%202023%20cost,also%20known%20as%20a%20tonne).
https://terrapass.com/blog/creating-carbon-credits-is-it-profitable/#:~:text=Carbon%20credits%20in%202023%20cost,also%20known%20as%20a%20tonne).
https://www.green.earth/news/new-study-carbon-credit-market-expected-to-go-through-the-roof#:~:text=The%20global%20traded%20value%20is,annual%20growth%20rate%20of%206.78%25.
https://www.green.earth/news/new-study-carbon-credit-market-expected-to-go-through-the-roof#:~:text=The%20global%20traded%20value%20is,annual%20growth%20rate%20of%206.78%25.

Relative Ranking of the Identified Reduced Transportation related
Sub-practices

High

Converting existing
fleet to electric

Emission Reduction Potential

Encourage greener
. commuting

Optimize last
mile delivery

Low Investment Intensity High

Note: The emission reduction potential and the Investment intensity of the sub-practices is highly dependent type of healthcare delivery system, its scale of operations
and its geographic location

NYU|STERN Center for Sustainable Business \1 .
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Power Purchase Agreements (PPAs)

The US Department of Energy defines a as “an arrangement in which a
third-party developer installs, owns, and operates an energy system on a customer’s property. The Customer
then purchases the system’s electricity for a predetermined period.” A PPA essentially allows consumers,
typically large commercial entities, to work directly with energy producers to purchase energy—usually at a
steady cost. There are two types of PPAs outlined in this framework:

1. Physical PPA - In a physical PPA, the purchaser and the energy generation unit exist in the same
physical location/grid.

2. \Virtual PPA - In a virtual PPA, the purchaser and the energy generation unit do not necessarily need to
exist in the same region. Instead, the buyer can purchase a Registered Energy Certificate (REC) to
represent their investment in the generation of renewable energy.

Below are some resources to further explore the full range of opportunities and benefits available with PPAs:

° (Accessed Oct 11, 2023)
° (EPA, 2023)
° (EPA, 2022)

NYU|STERN Center for Sustainable Business \1 .



https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/power-purchase-agreement
https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/power-purchase-agreement
https://www.epa.gov/statelocalenergy/customer-power-purchase-agreements
https://www.epa.gov/green-power-markets/physical-ppa

Renewable Energy Credits (RECs)

The EPA defines a as “a market-based instrument that represents the
property rights to the environmental, social, and other non-power attributes of renewable energy generation
(2023).” RECs allow consumers that are unable to generate their own renewable electricity on-site to support
renewable energy generation and make legitimate claims about renewable energy generation and use.

1 REC = 1 megawatt-hour (MWh) of electricity that has been generated from a renewable energy resource
(e.g. solar, wind) & delivered to the grid

NYU|STERN Center for Sustainable Business



https://www.epa.gov/green-power-markets/renewable-energy-certificates-recs

Energy-Related GHG Emissions Factors

The EPA defines emissions factors as representative values that “relate the quantity of a pollutant released
to the atmosphere with an activity associated with the release of that pollutant (2022).” Emissions factors
typically take the form of:

weight of pollutant emitted (e.g. kg of CO,) / activity or item emitting the pollutant

Below are some examples of resources outlining energy-related emissions factors that can be used to
estimate CO, emissions associated with energy:

e GHG Emission Factors Hub (EPA, 2023)
e Greenhouse Gas Equivalency Calculator (Accessed Oct 11, 2023)
e [missions Factors 2022 (IEA, 2022)

NYU|STERN Center for Sustainable Business


https://www.epa.gov/air-emissions-factors-and-quantification/basic-information-air-emissions-factors-and-quantification#About%20Emissions%20Factors
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
https://www.iea.org/data-and-statistics/data-product/emissions-factors-2022

Weather Normalized Energy

Energy Star defines as energy that “your building would have used under
average conditions (also referred to as climate normals) (2020).” Weather normalized energy is able to adjust

for the differences in weather conditions from year to year (e.g. a building may experience warmer or cooler
weather than usual in a given year). Weather normalized energy is not yet available for new buildings because

they lack experience with different weather conditions.

Below are some examples of resources that provide technical guidance on weather normalized energy:
° (Energy Star, 2020)

(Makhmalbaf et al., 2013)
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https://www.energystar.gov/sites/default/files/tools/Climate_and_Weather_2020_508.pdf
https://www.energystar.gov/sites/default/files/tools/Climate_and_Weather_2020_508.pdf
https://buildingenergyscore.energy.gov/publications/weather_normalization.pdf
https://buildingenergyscore.energy.gov/publications/weather_normalization.pdf

Food-Related GHG Emissions Factors

The EPA defines emissions factors as representative values that “relate the quantity of a pollutant released
to the atmosphere with an activity associated with the release of that pollutant (2022).” Emissions factors
typically take the form of:

weight of pollutant emitted (e.g. kg of CO,) / activity or item emitting the pollutant

Below are some examples of resources outlining food-related emissions factors that can be used to estimate
CO, emissions associated with food:

Modelling the Carbon Footprint of VVarious Fruit and Vegetable Products Based on a Company’s Internal

ITransport Data (Gorny et al., 2021)

Tracking Progress Toward the Cool Food Pledge (Waite, Vennard & Pozzi, 2019)

From Farm to Kitchen: The Environmental Impacts of U.S. Food Waste (EPA, 2021)

Environmental Impacts of Food Production (Ritchie, Rosado & Roser, 2022)

Interactive: What is the climate impact of eating meat and dairy? (Accessed Oct 10, 2023)
GHG Emission Factors Hub (EPA, 2023)
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https://www.epa.gov/air-emissions-factors-and-quantification/basic-information-air-emissions-factors-and-quantification#About%20Emissions%20Factors
https://www.wri.org/research/tracking-progress-toward-cool-food-pledge
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf
https://ourworldindata.org/environmental-impacts-of-food?insight=food-emissions-local#citation
https://interactive.carbonbrief.org/what-is-the-climate-impact-of-eating-meat-and-dairy/
https://www.epa.gov/climateleadership/ghg-emission-factors-hub

Carbon Pricing Tools

Carbon Offsets/Credits

The London School of Economics (LSE) defines a as “a token representing the
avoidance or removal of greenhouse gas (GHG) emissions, measured in tonnes of carbon dioxide equivalent
(tCO,e).” Reputable carbon offset/credit programs are typically verified by third-party organizations (e.g.

: , ) to ensure the accuracy of carbon
accounting and that credits are retired upon purchase. Examples of types of carbon offset/credit projects
include forest conservation, water filtration, and hydropower. Below are some sources explaining how pricing
for carbon offsets/credits is determined and exploring long-term market trends:

° (Accessed Oct 11, 2023)

° (Favasuli & Sebastian,
2021)

° (Terrapass, 2023)

° (Blaufelder et al., 2021)
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https://www.lse.ac.uk/granthaminstitute/explainers/what-are-carbon-offsets/
https://americancarbonregistry.org/
https://verra.org/programs/verified-carbon-standard/
https://www.goldstandard.org/
https://www.goldstandard.org/blog-item/carbon-pricing-what-carbon-credit-worth
https://www.spglobal.com/commodityinsights/en/market-insights/blogs/energy-transition/061021-voluntary-carbon-markets-pricing-participants-trading-corsia-credits
https://terrapass.com/blog/creating-carbon-credits-is-it-profitable/
https://www.mckinsey.com/capabilities/sustainability/our-insights/a-blueprint-for-scaling-voluntary-carbon-markets-to-meet-the-climate-challenge

Carbon Pricing Tools [cont.]

Internal Price of Carbon

Organizations typically use an to support their internal decision-making around the
impacts, risks, and opportunities associated with climate change. An internal price of carbon can be
determined by pulling from a variety of existing carbon pricing frameworks, such as the European Union
Emissions Trading Systems (ETSs), carbon taxes, and the Social Cost of Carbon (SCC).
e The Brookings Institution defines the as “an estimate of the cost, in dollars, of the
damage done by each additional ton of carbon emissions (2023).” SCC can also be used to approximate
“the benefit of any action taken to reduce a ton of carbon emissions (Asdourian & Wessel, 2023).”

Below are some examples of resources that can be used to calculate internal price of carbon:
° (CDP, 2021)
° (Accessed Oct 11, 2023)

(EPA, 2022)
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https://carbonpricingdashboard.worldbank.org/what-carbon-pricing
https://www.brookings.edu/articles/what-is-the-social-cost-of-carbon/
https://www.cdp.net/en/research/global-reports/putting-a-price-on-carbon
https://carbonpricingdashboard.worldbank.org/what-carbon-pricing
https://www.epa.gov/system/files/documents/2022-11/epa_scghg_report_draft_0.pdf
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Other Decarbonization Resources for Hospitals

Resource Summary

Practice Greenhealth is a critical resource to help hospitals and health systems in the
United States and Canada navigate sustainability and environmental stewardship. The
organization provides various opportunities for partnerships directly with hospitals and
health systems as well as other NGOs, non-profits, government partners, academic
partners, and other members of the healthcare value chain.

(Accessed Oct 11, 2023)

This document from the National Academy of Medicine’s (NAM) Climate Collaborative
offers a short list of critical actions that hospitals and health systems can take to

(NAM, 2023) decarbonize.

This document from the Agency for Healthcare Research and Quality (AHRQ) serves
as a primer on various actions that healthcare organizations can take to mitigate
climate change. The document was created to empower healthcare organizations to
begin taking action to reduce their greenhouse gas emissions by offering measures to
decarbonize and monitor progress.

(AHRQ, 2022)

This guide from the American Hospital Association lists further insights and resources
to help hospitals and health systems incorporate sustainability across their operations,
(Accessed Oct 11, 2023) procurement, purchasing, maintenance, and care models.

This web page leads to the UK’s National Health Service (NHS) net zero roadmap
reports. The NHS has been an early actor in the health space in progressing towards
net zero through their Health and Care Act of 2022.

(Accessed
Oct 11, 2023)
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https://practicegreenhealth.org/about/about-us
https://nam.edu/programs/climate-change-and-human-health/action-collaborative-on-decarbonizing-the-u-s-health-sector/key-actions-to-reduce-greenhouse-gas-emissions-by-u-s-hospitals-and-health-systems/
https://nam.edu/programs/climate-change-and-human-health/action-collaborative-on-decarbonizing-the-u-s-health-sector/key-actions-to-reduce-greenhouse-gas-emissions-by-u-s-hospitals-and-health-systems/
https://www.ahrq.gov/sites/default/files/wysiwyg/healthsystemsresearch/decarbonization/decarbonization.pdf
https://www.ahrq.gov/sites/default/files/wysiwyg/healthsystemsresearch/decarbonization/decarbonization.pdf
https://www.aha.org/sustainability#:~:text=Premise%3A%20Hospitals%20can%20reduce%20carbon,life%2Dsaving%20renewable%20energy%20sources.
https://www.aha.org/sustainability#:~:text=Premise%3A%20Hospitals%20can%20reduce%20carbon,life%2Dsaving%20renewable%20energy%20sources.
https://www.england.nhs.uk/greenernhs/a-net-zero-nhs/
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