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Home Energy Score™ Program

Goal: Build market value for home energy efficiency through standard data
and metrics that are applicable to all existing homes.

‘\‘\)> Target Markets

v' Existing single-family homes
v' Townhomes

¥ Manufactured, muttifamily U.S. DEPARTMENT OF ENERGY

@ ot Home Energy Score

v" Consumer education
v' Data aggregation
v" Real estate integration
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Home Energy Score — A “Miles Per Gallon” Rating for Homes

Home Energy Score

WATER DUCTS COOLING

ATTIC & INSULATION &  WINDOWS &
ROOF  AIR SEALING SKYLIGHTS FOUNDATION

NUMBER OF LOCAL CONDITIONED
STORIES CLIMATE FLOOR AREA ORIENTATION AGE

An Energy Asset Rating

v Features that convey in home sales

v" Represent bulk of features that impact home energy use
v Data collection typically under one hour for Assessors
v

Nationally applicable, results in comparable estimates for homes
regardless of previous occupancy status

v Analogous to MPG ratings & nutrition facts in structure

Better Home Energy Score
Buildings

CONDITIONLD TLOOR ARLA: 214t
VEAR BUILT: 1973

/ 12345 Main Streat  scoRE 3
Springfield, CT 06706  ToDAY

The L5, Dupartmsers af Eaergy's Home Snorgy Score assisses the srorgy sfficioncy of & home based on its
structure and heating, cooling and hot weter systems. For mare Information visk homee nergyscore gov.

Pagelod6 ASSESSMENT: Odficlel | Apeil 01, 2017 | D% 1234567

U5, DEPARTMENT OF

Score Report
v Easy to understand summary score from 1 to 10

v Cost-effective recommendations to save energy and
improve score (customizable to local goals & incentives)

(\

Comparable home energy use and cost estimates

(\

Standard DOE report or customize to your needs/priorities
v" Link to financing products and industry standards for data
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Sample Score Pages

Less Metrics

More Metrics

Better Home Energy Score

Buildings

COMDITIONLD ILOOR ARLA: LM
VLAR BLUILT: 151

fwmrape HomeSoors
"

/ 12345 Main Strogt  SCORE
Springfield, CTOE706  TODAY 3

Higher Lovear
ENRIEY 1 2 3 4 5 [ P anerEy
use use

SCORETODAY
The U5 Departmert al Eaergy's Home Erargy Score assesses thesrargy sfficiency of @ heme basedon its
structure and heating, coaling and kot water systems. For more Infermation visEhomeenengyscorne.go.
Pagelcdd ASSESSMENT: Officlel | April 01, 2047 | 1D 1234567

Better Home Energy Score
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/ 12345 Main Street  SCORE 3
CONDITIONEDFLOOR AREA: 233412 Springfield, CT06706  TODAY
YEAR BUILT: 1973
Average HomeScore
e fr—

Higher Lower
energy 1 2 3 4 5 6 energy
use use

Estimated Potential

e $2,431 ama $1,549
energy cost: Energy cost:

Score Score

basis: 136 MEBTU basis: 76 MBTU

The U.5. Department of Energy’s Home Energy Score assesses the energy efficiency of a home based on its structureand
heating, cooling, and hot water systems. For more information visit homeenergyscore gov.
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This Home...
S d
CURRENTLY CouLD COuLD
WASTES SAVE ELIMINATE
g,
44% $882 36%
OF ENERGY ON EACH YEAR OF CO; EMISSIONS WITH
INEFFICIENCIES ON EMERGY COSTS COST-EFFECTIVE UPGRADES

This homeis expectedto use61 kBtu [/ fi* and cost 51.04 / ft* compared to an average home at 58 kBtu/ ft? and $1.37 / fr.

Estimated Energy Use b naTURALGAS , ELECTRICITY

TODAY:

A 1,324 therms ¥ 0,716 kwh

'WITH IMPROVEMENTS:

/) 249 therms " 8,649 KWh

Pagelof6 ASSESSMENT: Official | April 01, 2017 1D# 1234567
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Sample Recommendations

Better Home Energy Score

Buildings’

/ 12345 Honeysuckle Lane  SCORE

Smithville, AR 72466  TODAY
Recommendations m

The Home Energy Score’s Recommendations show how to improve the energy efficiency of the hame to achieve a higher score
and save money. When making energy related upgrades, homeowners should consult with a certified energy professional or

other technically qualified contractor to ensure proper sizing, installation, safety, and adherence to code. Learn more at
HomeEnergyScore.gow.

A
REPAIR NOW. These improvements will save you monay, conserve energy, and improve your comfort. ""f\\

Air Tightness: Have a professional seal all the gaps and cracks that leak air to save 5110 / year
Duects 1: Add insulation around ducts in unconditioned spaces to at least R-6 to save 543 / year
b Attic 2: Increase attic floor insulation to at least R-19 to save 557 / year

Ducts 2: Add insulation around ducts in unconditioned spaces to at least R-6 to save $23 / year

» Ducts 2: Have a professional seal all the gaps and cracks that leak air to save 574 / year

L |
ME_LEIEB. These improvemneants will help you save enargy when it's time to replace or upgrade. '/\\

Windows: Choose those with an ENERGY STAR label to save 561 / year
>  Water Heater: Choose one with an ENERGY S5TAR label to save 5159 / year

» Electric Heat Pump: Choose one with an ENERGY STAR label to save 532 / year

Better
Buildings’
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Reports Can Be Customized by Partner Organizations

B

City of Portland

HOME
SCORE

HOME PROFILE

3226 SE B5th Ave
Portland, OR 97266

1026
2296 sqft

3
ASSESSMENT

02/202019
02/20/2027

Indika Sugathadasa
PDX HIVE

503-567-6426

indika@
pdxhive.com

215074

'._." . U5 DEFARTMENT OF THIS HOME'S ESTIMATED
‘' ENERGY ENERGY COSTS
THIS
HOME'S
SCORE PER YEAR

!Be.ther
Buildings’

Highar Lowar
¥ v
a4 2 3 5 & 7 8 o

Home Energy Score

Score Score with priority

Estimated energy savings
today: improvements:*

with priority improvements:
$317=
YEAR
TACKLE ENERGY WASTE TODAY!

Enjoy the rewards of a comfortable, energy efficient home that saves you money.

4 | 7

¥ Get your home energy assessment. Donel
[ Choose energy improvements from the list of recommendations below.
O Select a contractor (or two, for comparison) and obtain bids.
Checkout www.energytrust.org/findacontractor or call toll free 1-866-368-7878.
1 Explore financing options at communityenergyproject.org or energytrust.org.
1 Visit the following resources to learn about easy changes you can make today: communityenergyproject.
P lina/

org/services or energytrust.org/soluti and-air g,
B PRIORITY ENERGY IMPROVEMENTS | 10 YEAR PAYBACK OR LESS '
Offcal Assesement | 02 238003 FEATURE TODAY'S CONDITION' RECOMMENDED IMPROVEMENTS®
et o deveioped by the U Energy the
th heating, cocling, systerns. The Lnvelopel i sesling Mot pratessianally 8t sedded Frofessonaly sk el
[ Heating equismer Natursl 10 ENERGY STAR
Wal Heaer Electit When replading, ipgrade o ENERGY STAR, misimam 2.7 EF {Energy Factee)
HOW MUCH ENERGY IS THIS HOMELIKELY TOUSE? | Howmuch
renewable ADDITIONAL ENERGY RECOMMENDATIONS 2
Electric: 12163 kWh/yr. ..., 51,387 energy does D G EC D ONS
Natural Gas: 356 thermMs/V. . ...........c...eeunenns $388 :'e': :.‘;':5 FEATURE TODAY'S CONDITION* RECOMMENDED IMPROVEMENTS
Other: ...t S0 A msalation Celling irsudated 1o 519 sl 10738 01 R-AD f code rqires it
Renewable Generation: . ... ... (50 e Do seing Unseded e lsage o matinuan of 196 of el ilow
Solae PV I Vst worw ey gk o eaem mare
i Conditioner MR
TOTAL ENERGY COSTS PER YEAR  $1,775 St e s .
Cathedral Csling ool Mone
Duct insulation Un-insulated
THIS HOME'S CARBON FOOTPRINT: Floor inculation Insalaed 1o -0
o Foundation wall invlation NiA
7,
Shylights I
Wistane Wall msulation Ingulsted 1o R-7
Windaws Double-pane, low-E glass
= dban :
o Tonyear
e dda o =
vh: be? 2030, reduce
b 3 year to reach our chm: I
+ ncrual energy mayvary based benaviar and crher factors.
Estmated prices [50. electicity;
51 natural gas; £2 54/gal for 21 igal for propanel,
¢ i 4 Carbon emissh wtibty and 1.To achieve the “Score with y inthi eted, Th b e pavbiack of
fuekspect o oR of Energy. ten years or less.
« Relisting 2-7 years after free reprnt of the deltional longer than ten ke 3 retum on canh: P comfar,
o update energy and carbon formatian. eficien
. Standard and Chty Code 3. IFyour home has an o yourep high eficiency electric heat pump.

Chapter 17.108.

4. Today's Condition represents the majority condition for that feature in the home.

Example: City of Portland

v" Use DOE Home Energy Scoring Tool
to calculate metrics in nationally
consistent way

v' Work with software provider to create
custom look & feel for your needs

v" Showcase the metrics that matter
most to your users
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Data Input and Scoring Methodology

The data collection form for a
Home Energy Score Assessor
can be found here.

The full Home Energy Score
methodology paper can be found
here.

U.S. DEPARTMENT OF ENERGY

Home Energy Score  Home Energy Scoring Tool | geaseese s

Exp. Date - 7/31/2023

Data Collection Form

Location Information

Address: Gity State Zin:

Assessment Type: Initial / Final / QA / Alternative EEM (Energy Efficiency Measures) / Test / Corrected / Mentor /
Preconstruction

Date: _Assessor:
&
Home Details
Year Buil: #of Bedrooms: 1/2/3/4/5/6/7/8/9/10 & of Stories Above Grade: 1/2/3/4
Average Ceiling Height (ft): 6,/7 /8/9/10/11/12  Conditioned Floor Area (sq ft):

Direction Faced by Front of House: N /NE / E /SE /S / SW /W | NW

Air Tightness

Was a Blower Door test conducted on this house?: Yes / No

Air Leal rate; «cfm50 Has the house been professionally sir sealed?: Yes / No

Roof /Attic1 Attic 1 Area (sq ft):

Roof Construction: Standard Roof / with Radiant Barrier / with Rigid Foam Sheathing
Exterior Finish: Composition Shingles or Metal / Wood Shakes / Clay Tile / Concrete Tile / Tar & Gravel
Insulation Level (applied to roof): R-0/R-11/R-13 /R-15 / R-19 / R-21/ R-27/ R-30

Roof Color: White / Light / Medium / Medium Dark / Dark / Cool Color: [reflectivity)

Attic or Ceiling Type: U iti Attic / € i Attic / Cathedral Ceiling

Attic Floor Insulation: R-0/ R-3/R-6 /R-9 /R-11/ R-19 / R-21/ R-25 / R-30 / R-38 / R-44 / R-49 / R-60

Home Energy Score - Data Collection 1

[

Better
Buildings’
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https://betterbuildingssolutioncenter.energy.gov/sites/default/files/A3%20-%20Tool%20Data%20Collection%20Form%20%28v.2019%29.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Home_Energy_Score_Methodology_Paper.pdf

Value at Individual and Aggregate Levels

Individual reports: Like a miles-per-
gallon rating or “nutrition facts” for a
home

v Estimate energy costs, recommended
upgrades

v" Improve energy literacy

v Drives interest to compete for better score
and delivers roadmap for improvements

Data in aggregate: Consistent home
energy information to understand
sector wide issues, gains, and tracking

v' Target upgrades, programs, and incentives

v" Track sales rate, price, premiums; influence
appraisal and financing

v Analyze efficiency gains

FBetter
@ Buildings
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Schema of Home Energy Score Calculation

Assessor Collects Home
Energy Feature Data

About Home
. Building Envelope
. Windows & Skylights
. Heating & Cooling
Additional Equipment

Scoring Tool Applies Assumptions & Runs Building Energy Model

User Defaults
Based on
National Lab
Consumer
Research
(LBNL)

TMY3 Climate
| Weather Data »
(NREL)

Physics-Based, National Lab
Building Energy Model Assess
Annual Energy Use via 8760
Model; Runs 12+ Iterations to
Determine Cost-Effective
Upgrades (NREL)

~\

State Average
Energy Cost &
Emissions
Data (EIA)

. . . N @ )
Data Points Entered into Online Tool ([ e— Home Energy Score Report
3 |
— L . v Status of home today
Soorg ool Sliows Am e e oY = v Recommended improvements to
NPT ||y B T A s K increase score
o E v Comparable home energy use and
“""“"“ — T cost estimates
_— . v Link to financing products and industry
ENERGY ENERGY standards for data
\. Yy, \_ Yy,
Beuer U.S. DEPARTMENT OF
ENERGY
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What does the Score mean?

Converting Home Energy Use into the Home Energy Score

U.S. Home Energy Use (MBTUs)

Higher enargy use Lower energy us&}
S0
pcrulantila
1
N
1
1
m 15" —{ | 90
E percantile : percentile
o 1 1 I
: : : - :
S : : |
_3 ! I 1
E 1 1 :
= I [} ]
z : : :
i i i
I i ]
1 i
i i i
L} 1 I
High : :
rgner I I
energy 1 : :
use ' '
I l

\- -‘) Homes ﬂ'ual: score a b oare

Homas Ihat 5COrE 8
axpected h:, LS mﬂ?m 10 are axpected to
energy each year than h
Homes that score a 1 are expectad o use more 50% of U.S. | s use less energy than

anergy each year than 85% of U.5. homes.* 20% of U.5. homes.

U.S. DEPARTMENT OF
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2024 Modeling Updates

Manufactured homes

Updated geometry for singe/double/triple-wide
Added belly and wing foundation type and insulation measures
Bowstring roof

Aligning modeling assumptions with DOE Weatherization Assistance's Mobile home Energy Audit (MHEA)
Multifamily

Modeling the dwelling unit, not whole building
Walls, floors, and ceilings can individually be adjacent to other units and/or common spaces__.
Infiltration assumptions changed for multifamily

New options: steel frame walls, flat roofs

Future options: shared HVAC, shared domestic hot water

Better
Buildings’
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New ResStock-derived scoring bins for multifamily

USA_ MN_Minneapolis-St.Paul.Int. AR.726580_TMY3.epw

10|19 |8 6| 5| 4 | 3 | 2 |1

0.007 S
/ \ 200

0.006 / :
z 0008 \ 150
0.004 \
S 0.003 \ 100

0.002 :
] 50
0.001 :

0.000 0
0

ly

gle fam

50 100 150 200 250 300 350 - 8 ™ ¥ v o ~ ®© o o
Asset Source Energy [MBtu] score

0.0200 1098[7)6|5| 4 | 3| 2| 1 120
0.0175 ™ |

\: 100
0.0150 / ‘\

> 00125 : 80
g :

= 0.0100 : 60

S :
E 0.0075 :
: \ 40
0.0050 2

: 20
0.0025 : K
- 0

0.0000
0 50 100 150 200 250 300 350 - o~ Ll + 0 © @~ @ o e
Asset Source Energy [MBtu]

Warning: these bins are not finalized and will be chansged before release.

U.S5. DEPARTMENT OF
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2024 Online Scoring Tool Updates — Manufactured Housing

New Home Details input:

SUMMARY SAVE @

Dwelling Unit Type

Options are:

Single Family —
Attached

Single Family —
Detached

Apartment Unit

Manufactured Home

Home Details

Year built

Missing value for mandatory field
Number of Bedrooms
-Select-
Dwelling Unit Type

-Select-

-Select-
Missing value for mandatory field

Total conditioned floor area (sq ft)

Missing value for mandatory field
Direction faced by front of house
-Select-
Missing value for mandatory field
Was a Blower Door test conducted on this house?
O Yes © No
Missing value for mandatory field
Has the house been professionally air-sealed?

O ves O No/Don't Know

A Roof, Attic & Foundation
A Walls

wall Construction

Construction -Select-

ADMINISTRATOR TOOLS ~

CURRENT ROLE: ADMINISTRATOR ~

Better
Buildings’
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2024 Online Scoring Tool Updates — Manufactured Housing

If Manufactured Home is
selected, the new
Manufactured Home Type
selection is also made

. .
VI S I b | e o SUMMARY SAVE @ ADMINISTRATOR TOOLS ~ CURRENT ROLE: ADMINISTRATOR ~

Dwelling Unit Type

O pti O n S a re : Manufactured Home .
Manufactured Home Type
* Single-Wide -Solect- -
. Stories above ground level
* Double-Wide seect .
Missing value for mandatory field
* Triple-Wide

Note: Mobile Homes will typically fall within the Single-Wide category — guidance documentation
updates will further detail data entry expectations

U.S5. DEPARTMENT OF

Better
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2024 Online Scoring Tool Updates — Manufactured Housing

New options for Roof Type

SUMMARY SAVE @

 Below other Unit (multi
family apartment/single family
attached only)

 Flat Roof

* Bowstring Roof
(manufactured only)

New options for
Foundation Type
* Above other Unit (multi

family apartment/single family
attached only)

* Belly and Wing

(manufactured only)

ADMINISTRATOR TOOLS ~ CURRENT ROLE: ADMINISTRATOR ~

A Roof, Attic & Foundation v

Roof / Attic 1

Attic or ceiling type

v -Select One-

Unconditioned Attic
Cathedral Ceiling

Below other Unit
Flat Roof

ADMINISTRATOR TOOLS ~ CURRENT ROLE: ADMINISTRATOR ~

Foundation 1

Foundation Area

Missing value for mandatory field

ooooooooooo ype

v -Select-
Slab-on-grade foundation
Unconditioned Basement
Conditioned Basemen t

Vented Crawlspace
Unvented Crawlspace
Above other Unit
Belly and Wing

FBetter
@ Buildings
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2024 Online Scoring Tool Updates — Manufactured Housing

SUMMARY SAVE @ ASSESSOR TOOLS ~ CURRENT ROLE: ASSESSOR ~

How many duct locations does this system have?

When the Dwelling Unit Type = °*=°:

is of the Manufactured Duct Location 2

Home Type, a new = = v
“Manufactured Home Belly” Percontage of ducts in this location
location will be available as a v Are these ducts insulated?

Manufactured Home Belly

Duct Location Option_ O Yes O No/Don't Know

O Yes O No/Don't Know

Recommendations for manufactured homes will be similar to those for single family detached
homes, potentially with some slight variation in relevant specific material/equipment details.

More details to come...!

Better U.S5. DEPARTMENT OF

Buildings ENERGY



State & Local Home Energy Score Policies are Growing!

Real Estate Listings Rental Inspections Major Renovations/
Reach Code

Utility Implemented
(State/Local Lead)

CITY OF BEND .
Hillsboro

OREGON

Pending Policies

(many others under consideration)

CONNECTICUT

Labeling Framework (or energize
State Led Program) M -
P a2 B mass save %T

A\

B

Do

Savings through energy efficiency

N CORVALLIS
City of °@7 \/
FortCollins  wATERz L1 N\~
N A Beaverton
Better U.S. DEPARTMENT OF
ENERGY

Buildings’



Methods For Market Transformation

Consumer Education

Better Home Energy Score
Buildings

/ 12345 Main 5treat  SCORE 3
Springfield, CTDET0  TODAY

CONDITIONLDTLOOR ARLA: 2\
VEAR BUILT: 1871

Pagelol ASSESIMENT: Officlal | Apeil 04, 2007 | D% 1234567

U.5. DEPARTMENT OF

Home Energy Score

\

Improve consumer energy literacy

v Better understanding of home energy
use, associated costs

\

Roadmap to reduce energy use
v Link to financing products

Data Aggregation

<

S(l:o"res ih ;Pdrjlﬂantl:!',. Oregbn
Consistent information on home
features, energy use
Target upgrades, incentives
Track impacts, analyze efficiency gains
Drive real estate market interest

Real Estate Integration

$439,000

2 bedrooms 1.5 bathrooms
3,263 square feet

37 days on market

Home Energy Score

i

Mock Up Real Estate Listing, courtesy ACEEE

v Allow valuation of energy efficiency
in real estate transactions

v' Enable mortgage financing products
to scale efficiency deployment

v Create market pull for efficiency & solar

@ Better

QBuildings
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Latest Research Findings

How Does Home Energy Score Affect Home Value and

ner nalysis nvironmental Impacts Division ENERGY LABELS
PRhbi e Mortgage Performance?

Lawrence Berkeley National Laboratory AFFECT BEHAVIOR

S':TT;?AL "|||:‘| In cities that require Home Energy Score in real estate listings:

How Does Home Energy Score Affect Home Z";:_’;E;E;_:D A « Higher Home Energy Score was associated with higher

Value and Mortgage Performance? EXPERIMENT M LA purchase price (0.5% higher purchase price for each point
Margaret Pigman, Jeff Deason, Lawrence Berkeley National Laboratory [ | .
Nancy Wallace, Paulo Issler, Fisher Center for Real Estate & Urban 1 =_’.'.' q Increase On Home Energy Score Scale)

Reuven Sussman,

= ol Electricity Markets & Policy

BERKELEY LAB

Economics, UC Berkeley Hannah Bastian,

Swam Comnd 1w coviet L AN L= « A $100 increase in estimated annual energy bills was
- associated with a 0.4% decrease in purchase price

and Shiva Pourfalatoun

August 2022

20 (CEEE Summer Study on Energy Efficiency in Buildings proceedings printed with
permission.

Energy Labels Affect Behavior on Rental Listing Websites

* Energy labels on a mock rental listing website encouraged
renters to select the most efficient listings 21% more often

May 2022

ACEEE Report i '_ L] « Showing listings with a Home Energy Score and the
R corresponding scale and estimated energy costs led to higher
“click” rates of energy efficient properties

» Builds off previous research (ACEEE, 2020) which showed
“...requiring home sellers to provide buyers with certified audits of similar findings for prospective home buyers on a mock real
residential energy efficiency.... increases price premiums for energy estate listing website

efficiency and encourages energy-saving investments.”
--Myers, E., Puller, S., and West, J. (forthcoming). Mandatory Energy Efficiency
Disclosure in Housing Markets. American Economic Journal

Better U.S5. DEPARTMENT OF
QBuiiags ENERGY



Thank You!

-~
S

Megan Plog Patty Kappaz Torsten Glidden Erik Lundquist Gretchen Hitchner
Home Energy Score Program & Partnerships Lead Scoring Tool, Software, Technical Operations & Communications Lead
Program Manager pkappaz@alleghenyst.com & Development Lead Assessor Onboarding Lead gretchen.hitchner@
megan.plog@ee.doe.gov torsten.glidden@lindahlreed.com erik.lundquist@redhorsecorp.com thebuildingpeople.com

Emily Costello Catherine Galley Mike Powers Kevir.1 Powell

Program Support Specialist Communications Specialist Senior Sustainability Consultant Quality Assurance Lead
emily.costello@ Catherine.Galley@ mpowers@retechadvisors.com Kevin.powell@redhorsecorp.com
thebuildingpeople.com thebuildingpeople.com

www.homeenerqgyscore.qgov ENERGY




Questions
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Thank you!

My contact information: General Home Energy Score
contact information:

Megan.Plog@ee.doe.qov Homeenergyscore@ee.doe.qov

Better

U.S5. DEPARTMENT OF
Buildings ENERGY
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