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IEA Net Zero Emissions Scenario

Sector Gross and net CO, emissions
= Electricity 40
= Buildings
e==Transport 30
w|ndustry
Other 20

> m Gross CO,
emissions 10
0 mm BECCS and
DACCS 0
e N et CO,
R T T T T T P P T emissions 0 T T T T P PP P P PP
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050

ACEEE::

American Council for an Energy-Efficient Economy



IEA Net Zero Emissions Scenario

Figure 2.13 = Total final consumption and demand avoided by mitigation
measure in the NZE
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IEA. All rights reserved.

Energy efficiency plays a key role in reducing energy consumption across end-use sectors

Notes: CCUS = carbon capture utilisation and storage. Other fuel switch includes switching to hydrogen-related
fuels, bioenergy, solar thermal, geothermal, or district heat.
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Energy efficiency can get us halfway to
decarbonization...
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Appliances and Equipment: Potential
Savings from Updated Standards

Water heaters
Commercial/industrial fans
Furnaces

Light bulbs

Central AC/HP
Refrigerators and freezers
Commercial refrig. equip.
Clothes dryers

Electric motors
Distribution transformers
Showerheads

Commercial AC/HP
Others
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New and Existing Buildings as Share of
Building Floor Area (Residential + Commercial)
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Buildings built after 2020

Buildings built 2020 and earlier

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Year

Source: ACEEE calculations based on data in EIA AEO 2020.



Building Energy Code Progress
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Code Goal
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Zero Energy Home and Building Programs

British Columbia
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Source: ACEEE, 2020, Programs to Promote Zero Energy
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Estimated Retrofit Rates

Residential m Commercial %

HPWES: 87k/yr CBECS: 14% received
WAP (all sources): HVAC retrofits over 18 yrs
89K/yr If add lighting and other
Together 0.1%/yr of retrofits and assume no

homes overlap, 39% over 18 yrs
Other efforts double This is 0.8-2.2%/yr of the
this?? existing building stock
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Residential Retrofits

* Hope for Homes retrofit incentives now before
Congress

* Need improved retrofit techniques
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Commercial Retrofit Programs

* Moving beyond
lighting
* Intelligent
efficiency/GEB

* Whole building
retrofits

 HVAC including
ventilation

* Deep retrofits at
time of building
renovation

* ACEEE will be doing
a study on
commercial retrofit o
programs in 2021 GAO Deep Retrofit Project
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Building Performance Standards

British Columbia
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Proposed Montgomery County MD Building
Performance Standard

NEED FOR IMPROVEMENT PLAN
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Other State and Local Polloles to Promote
Retrofits

* Building and home
benchmarking and labeling (e.g.
time-of-sale home energy reports & R
in PO rtla nd; Be rkeley, PORTLAND @ ENERGY T CT LD
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PERYEAR

Home Energy Score
HOME PROFILE

123 Main St

| 1o
sl Lwl:.:*”

1,500 sq. ft.
d ' t
upgraade requirements. N
HOW MUCH ENERGY IS THIS HOME LIKELY TO USE? | How much
12/22/2016 ekt
. . . . Electric: 10,000 KW/ .......ccoeieererinnnesn.c. 3600 | e oy dOGS
e Job trainin g weatherization e -t emsepeinimer—| JE
Other: galiyr, .. e e
’ m,iaajm 3000 kWh/yr
GomezEnergy Partners TOTAL ENERGY COSTS PERYEAR $1,232
programs
maria@gomezenergy.com

15.5
ThisHoms
1234567890
— - “‘ :
toriget tonsyes
WORSE “ BEST
stimated aversge carhom fotprint foe » shmkar sired hamme: 33t 011, et eminsions pet prat
'
’ .

ACEEE

American Council for an Energy-Efficient Economy




Replacing Furnaces & Boilers with Heat Pumps

Table ES1. Representative average simple payback period for installing a heat pump at the time an existing oil or propane
system needs to be replaced

Average simple payback period (years)

Comparison us West Midwest Northeast Southeast
Qil furnace (83% AFUE) vs. HP 1.3 in MO;
(8.5 HSPF), includes AC 0.9 1.4 no savings in 1.9 0.8
savings Upper MW
Propane furnace (80% AFUE) 3.4 in MO;
vs. HP (8.5 HSPF), includes 15 1.7 no savings in 2.0 1.3
AC savings Upper MW
Oil boiler (86% AFUE) vs.
ductless HP, without AC 4.4 73 18.8 6.2 o1
Propane boiler (84% AFUE)
vs. ductless HP, without AC 16.1 121 198 85 9.1
Std. oil water heater to HPWH .

Immediate
(2.0 rated EF) Examined only at a national level
Std. propane water heater to 3.9
HPWH (2.0 rated EF) ’
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Heat Pump Heat Output as a
Function of Outdoor Temperature
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Efficiency Critical; Will be Challenging to
Hit Climate Goals without Efficiency

 Efficiency lowers total cost

e Consumers
* The grid

 Efficiency can help reduce peak demand

 Efficiency has additional benefits beyond
energy and climate
 Comfort
* Health
* Productivity
* Resilience
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Addressing Equity Critically Important

Energy burden in largest metro areas

Metro energy burden
by demographic*
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Median energy burden
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Energy burden: percent of income spent on energy bills
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Low-income (80% AMI) 1.2%
African American
Low-income multifamily EES

Henters

Total metro

*Bazed on median across selected cities.

Rural energy burden

By region

Energy burden: percent of income spent on energy bills

By demographic*

LR Low-income
Manufactured housing
o Elderly

Renters

Nonwhite

LEEE Multifamily (2-4 units)

CWEE Total rural
k&b Total US
<AL Total metropolitan

*Based on national figures.
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Contact Information

Steven Nadel
snadel@aceee.org
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