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Decarbonization

Transport Buildings Industry Food/Ag Power Generation
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Decarbonization Drivers

ESG / Environmentalism Local Policy

NG Bans

339 Cities have quantifiable 

emission reduction targets

Carbon 

Caps

Carbon 

Tax

Stretch 

Codes

BlackRock

Carbon Disclosure Project

Securities and Exchange 

Commission
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Where Are Emissions Generated From?

Scope 1 Emissions Scope 2 Emissions

Direct Fossil Fuel 

Combustion

Refrigerant 

Emissions

Carbon Intensive 

Electricity Sources

Operational Emissions
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Efficiency

Lower Energy Usage = Lower Carbon

OPPORTUNITIES

• Higher efficiency products/systems

• Controls/optimization

• Building upgrades (lighting, windows, etc.) 

• Documentation 

SOURCE (Scope 2)

Utility Emissions

SITE (Scope 1)

Building Emissions

What is the carbon impact of energy efficiency?
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Emission Factors: Natural Gas vs Electricity 

Fixed Emission 

Factor

Variable 

Emission Factor

117 Lbs CO2e / MMBTU
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6X

Utility Grid Emission Factors
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Electrification

Utilizing electricity 

in place of burning 

fossil fuels

Solar Wind Storage

Gas Fired 

Burners 

and Boilers

Electric

Heat Pumps
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The Rise of Renewables

Renewables, 
20.00%

Nuclear, 
19.00%

Coal,    
22.00%

Natural Gas, 
38.00%

0% 20% 40% 60% 80% 100%
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Pressure on Natural Gas

Enacted Natural Gas Ban

Sixteen states have counties 

with enacted or proposed 

natural gas bans

Proposed Natural Gas Ban
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Boiler Heat PumpVS

First Cost

EUI

Operating Cost

Emissions

Incentives

Policy

Technology Comparison
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Electrification Case Study
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How to account for refrigerant emissions

Pull Charge

75 Lbs

Re-Charge

100 Lbslost to 

atmosphere25 Lbs
GWP of         

R-410A2088

52,200 LBS CO2e



17

Why does this matter?
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R-410A

R-454B

R-32

R-410A
R-454B

R-32

R-1234ze

R-513A

R-515B

R-134a

R-1234ze

R-513A

R-515B

R-134a

R-514A
R-123 (2020)

R-1233zd

Current Next GenVS

Centrifugal –

Low Pressure

Centrifugal –

Medium Pressure

Air-Cooled Screw

Air-Cooled Scroll

Unitary

Refrigerant Comparison – North America
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Thank you!
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