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Decarbonization
of the Built Environment:  
Business Case for Investing 
in Sustainability
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Alternate title:

Why is this worth so much…?
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Reason #1:  
Because they said so.
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Decarbonization:

the process of reducing or 

eliminating carbon emissions
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Source: https://architecture2030.org/why-the-building-sector/
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Decarbonization Efforts
Crowded, Complex & Fragmented

Governor and Mayors of San Diego, 

Sacramento & San Francisco 

participating in National Building 
Performance Standards Coalition
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Understanding Carbon Emissions
3 Categories of Emissions

GHG

Emissions 

& Scope

Components

Solutions

Scope 1
Direct, on-site emissions 

(usually due to burning fuels) 
on-site / by fleet

Scope 2
Emissions associated 

with energy / utility purchases 
to operate the business 

(includes electricity and steam)

Scope 3
Emissions from value 

chain related to all other 
company activities 

(not directly controlled 
by the company itself)

Carbon Footprint

Refrigerant 

Management

Electrification

Energy Efficiency

Renewable Energy

Embodied Carbon Decarbonization+ + =
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Why Should We Care?
It makes good business-sense

Remove Business Risk

Help Reduce Operational Cost

Corporate Citizenship

Source:CDP

Potential climate-related 

opportunities by 220+ 

companies with sustainability 

goals

US$2.1T
OPPORUNITY

US $1 T
RISK

Financial impacts of climate 

risks identified by 215 of the 

world’s biggest companies

https://cdn.cdp.net/cdp-production/comfy/cms/files/files/000/006/049/original/CDP_Benefits_of_Disclosure_brochure_2022.pdf
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Reason #2:

Institutional Investors are Driving Change

Blackrock owns 10.9% of Outstanding GM Stock

“There is no company whose business model won’t 

be profoundly affected by the transition to a net 

zero economy – one that emits no more carbon 

dioxide than it removes from the atmosphere by 

2050…As the transition accelerates, companies 

with a well-articulated long-term strategy, and a 

clear plan to address the transition to net zero, will 

distinguish themselves with their stakeholders – 

with customers, policymakers, employees and 

shareholders – by inspiring confidence that they 

can navigate this global transformation.”

Larry Fink – CEO, Blackrock 

in his 2021 Letter to CEOs
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A-List Outperforms the Rest of the Market Financial 

Performance 

200 of the 

13,126 companies 

that filed CDP 

disclosures on 

Climate Change 

received an ‘A’ Rating

These companies 

outperformed the 

reference index by 

5.8% 
per annum 

from 2011 to 2021
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Focusing on 
improving overall 

energy efficiency and 
reducing emissions 
in new construction 

and retrofits

The process of 
switching building 

energy sources from 
on-site fossil fuel to 

electric sources

Also referred to as
”Clean Energy”, which 

comes from natural 
sources or processes

that are constantly 
replenished, such as

solar and wind

Transition to low GWP 
refrigerants in HVAC 

equipment, and 
on-site management 

to minimize leaks

Energy Efficiency Electrification

Refrigerant ManagementRenewable Energy

Direct GHG emissions
(AKA Scope 1) are those 
that occur from sources 
directly controlled by 
the customer

Reducing 

Direct Emissions

Pillars of Decarbonization

Reducing 

Indirect Emissions
Indirect GHG emissions

(AKA Scope 2) are generally 
associated with emissions one 

step removed a customer’s 
direct operations
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Energy Price Inflation Illustration
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Energy Cost Intensities - Rolling Annual Average

This illustrative client 

example, with 100+ 

locations across the United 

States has experienced a:

8.5% 
increase in 

Rolling 12 month 

Electricity prices 

22.73% 
increase in 

Rolling 12 month 

Natural gas prices

From December 2021 – Oct. 

2022
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Reason #3: 
Today’s Workforce & Consumers are Picky

78% of MBA Students surveyed in 

2022 reviewed their 
employer’s environmental 
policy before accepting a 
position

80% of the Fortune 500 have a 

published CSR Report

39% of consumers actively seek 

companies providing eco-
friendly products & services 
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Decarbonization & the Electric Grid
The Impact on Electricity Transmission and Why it’s Important to PJM 



CONFIDENTIAL

The cleanest and least 

expensive energy is the 

energy that never has to be 

produced. 
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Power Market Pricing & the Need for Decarb Efforts
At these prices, who wants to invest in new generating assets?
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Generating Capacity Retirement Forecast
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Ensuring Future Capacity
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The Role of Energy Efficiency & Demand Response



Monetizing Energy Efficiency and 
Decarbonization
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PJM Market Energy Efficiency Initiatives

Measured data not needed
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Carbon Market Initiatives

Measured Data Needed
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Carbon Marketplace

Auditable—Traceable—Accountable
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Carbon Market 

Initiatives—

Why Buildings



Innovation in Decarbonization 
Technologies



Provides demand flexibility and can reduce 

reliance on grid (thus reducing costs)

Enables renewable energy and 

decarbonization

Offers reliable power redundancy 

and assurance

TES can 

increase use of 

renewables by 

up to 50% 

Thermal Energy Storage

Incentivized by utility programs, federal tax 

incentives, and local funding programs
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Air-conditioning 

can account for 

over 40% of the 

summer peak-

day load

Reduced need for 

peaking plants & 

other redundant 

grid infrastructure

Thermal Batteries™ meet grid challenges
• Addressing critical utility/grid peaks

• Avoid expensive and high-emission peaker plants

• Supporting advanced grid services and demand 
response

Shift Building Demand by Cooling with Thermal Batteries™
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Storage Source Heat Pump System with Cooling Tower

Reducing Carbon Footprint with Thermal Batteries
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Key Ideas Regarding System Operation

• Outdoor air is the primary source of building cooling and heating using the AWHP. Cooling 
tower provides supplemental building cooling as needed.

• CALMAC Thermal Storage Batteries balance the net heat flow of all equipment and loads.

• AWHP is able to “cool charge” (freeze water) or “heat charge” (melt ice) the CALMAC 
Thermal Batteries when conditions are favorable.

• CALMAC ® thermal batteries will directly cool the building (melt ice) to shift the electrical 
load and limit electrical demand in cooling season or to store building heat during heating 
season.

• Chiller Heater units will be used for thermal battery source building heating (freezing water) 
with hot water supply (130F) during any outdoor conditions (including below 0F).
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Adds energy recovery

Outdoor space

Extends operating 
range for heat pumps 
to cold climates

Heat Pumps Combined with Thermal Storage…

Time independent capture of excess heating 
or cooling

Helps to reduce Space for 
Heat Pumps by up to 50%

Heat Pump Systems 
operations below 0 degF

Significant change to the 
Business Case

Potential tax credits, 
rebates, carbon 
footprint reduction
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Technological Advancements

Chiller-Heater 

Systems

VRF 

Systems

Packaged Units 

and Split Systems
Domestic Hot Water 

Systems

Storage Source 

Heat Pump Systems

Chillers can provide 

cooling as well as 

heating by configuring 

them with heat 

recovery or heat 

pumps. Heat recovery 

is a common, 

extremely efficient first 

step to electrification.

Thermal energy 

storage provides 

operational flexibility by 

capturing and storing 

reclaimed energy to 

heat the building 

efficiently and can 

optimize heat pump 

capacity.

VRF heat pumps and 

heat-recovery systems 

offer versatile electric 

zoned heating and 

cooling.

Efficient and 

effective heating 

with integrated 

heat pumps and 

hybrid systems.

Heat2O water heater 

systems are designed 

to produce high 

volume domestic hot 

water for commercial 

facilities in any climate.

Heat pumps can be 3 times more efficient than other forms of electric heating
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