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California Lottery Santa Fe Springs | Santa Fe Springs, CA Credit: LPAS Architecture + Design

o nbi &g ”
Mission
To achieve better buildings that are zero energy, zero carbon,

and beyond — through research, policy, guidance and market
transformation — to protect people and the planet.
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Building Codes 101



What’s a Building Code?

» Laws that regulate how we
design and build

» Covers everything from
structural design to energy
use

* Impact on new construction
and existing buildings
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Code and Standards Bodies

International Code
Council ASHRAE NFPA

IBC

INTERNATIONAL
BUILDING
CODE

NFPA70

ANSI/ASHRAE/IES Standard 90.1-2019
{Supersecos ANSIASHRAESIES Standard 90.1-2016)
Includes ANSIFASHRAE/IES addenda listed in Appandix |

Energy Standard
for Buildings
Except Low-Rise National Electrical Code"

Residential Buildings
(I-P Edition)

Swee Apprendia | for approval dates by AS1RAL, tw llluninaing Cngirmering Sodety, and the Amecican Natiord Stndards
Instrute.

This Stardard is uder contieus maintenance by a Stding Standurd Preject Cormittes iSS0C; for vehich the Standards

i ished 2 reguiar puslication of addenca or revizons, including procsdures for
dmety, docurnented. consensus action on requasts for changs to any part of the Standard. Instructons fer herw to submit a
chunge can be foond v the £51IRAC™ website i s e ogloontinuses niintsienos).

The test odition of an ASHRAE Standard may be puchased from the ASHRAE welsite fvwiwa.chroz.ccg ar from
ASIIRAC Cusnmer Serdce. 1791 Tuli Cirche, NC. Adant, G4 30329 2395, C ait crders@ashraw.org. Tax 676 539
2125, Telephene: 404 636 B400 iworklvide, or tol free | 80 527 4723 ffor orders in US 2nd Carada). For reprint per

% 2019 ASHRAE ISSN 1041 2335
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Code/Standard Development

ICC CODE DEVELOPMENT
PROCESS

HOW IT WORKS BN cdpACCESS

« Committees are convened

* Proposals are developed, submitted
and vetted

* Proposals are sent out for public
comment

* Proposals finalized and voted on

* New editions are published (~3
years)

© New Buildings Institute 2020



fossil gas
consumption

=
)
Ty}




Just 1 ZNE Building

e

N

will save

169 tons
GHGlyear

© New Buildings Institute 2020



e

Celsius

2

rees

P




1.5° Code Framework



Understanding Carbon

Embodied Carbon Operational Carbon

Manufacture, transport and Building energy consumption
installation of construction materials




The Five Foundations of Zero
Carpbon Building Policies

P ©® b I

Energy Renewable Grid Integration Building Life-Cycle
Ffficiency Energy + Storage Electrification Impacts 7ero

Carbon
. .................. N T — . .................. i —— . .................. " TR— ' .................. N IP— ‘ ................. e

IR)

Building
Policy
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Scope and Goal

Scope Goal

Highly Efficient / Passive

Efficiency Base Codes / Building Systems Resilience

Electrification Building Systems + Vehicles Prohibit all on-site combustion

Onsite resilience, Support RPS

Renewables Onsite, Offsite + Procurement "
and additive procurement

TOU Carbon reduction

Grid Integration Controls, Storage and Grid-sensitive

Embodied Carbon,
Refrigerants + Deconstruction

Lifecycle GHG reductions

Lifecycle Impact

Ensure just transition, Improve

Equity [TBD] health, Workforce Opportunities

Frick Environmental Center | Pittsburrgh, PA Photo: Ed Massey



Eherggl Efficiency

Impacting base codes and building systems to
achieve highly-efficient, passively resilient buildings



ICC Energy Code Status

2021 produced :
« ~10% efficiency gain

* The most challenges to the code development
process

Change IECC from code to standard

Removed voting process for governmental
members

Call for development committees closed April 23.

IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE

INTERMATIONAL
ccccccccccc
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ASHRAE Energy Standard

90.1 Determination Released
« 4.7% site energy
* 4.3% source energy
* 4.3% energy cost
* 4.2% carbon emissions

ghﬁﬂ'gg Tomorrow’s
HtEnvironment T
oday
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Building Decarbonization Task Force

Standard 228p released for public comment April
2, 2021

90.1 and 189.1 technical work supported by
National Labs




Codes Developing through 2023
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State Renewable Portfolio Standards

State Renewable Portfolio Standards

Renewable Portfolio Standard (%) = . - -
B 00% > . ®
B 75-99% u “ -

P 50-74% -

25 - 49% A

1-24%

N/A

Reference: https://www.nrdc.org/resources/race-100-clean © New Buildings Institute 2020



Renewable Energy in Code

i

Zero Energy Appendix for the 2021 IECC

Appendk

i@ energy usa and our climate

The Cottie Zeco Enargy Hoene | San Jose. CA
Credit: Ove: Sky Homes

ZERO CODE 2.0"

A national and international
building energy standard
for new commercial,
institutional, and mid- to
high-rise residential
buildings.

w

ANSI/ASHRAE/ICC/USGBC/IES Standard 189.1-2020
(Supersedes ANS/ASHRAE/ICC/USGBC/IES Standard 189.1-2017)
Includes ANSI/ASHRAE/ICC/USGBC/IES addenda listed in Appendix M

The Complete Technical Content of the | ional Green C tion Code ™

See Appendix M for approval dates by the ASHRAE Standards Commitzse. the ASHRAE Board of Directors, the International
Code Coundi. U.S. Green Bulding Council. the uminating Engineering Society. and the American National Standards Instiurs.

hiz Standard iz under continuous mamntenance by a Seanding Standard Project Commiztes (SSPC) for which the Standards Com-
mirtes has established a documented program for regular publication of addends or rewisions. induding procedures for tmely.
documentsd, consensis action on requests for changs to any part of the Standard. Instructions for how to submit 3 change can be
found on the ASHRAE® webaite (htzps fiwww.ashras. org/continuous-maintenance).

The latest edition of an ASHRAE Standard can be purchased from the ASHRAE website (www.athrae ceg) or from ASHRAE Cus-
tomer Service, 180 Technology Parkway NW. Peachtree Corners, GA 30092 E-mai: orders@ashras.org. Fax: 678-539-2129.

Telaphone: 404-536-8400 (worldwide). or toll fres 1-800-527-4723 (for arders in US and Canada). For reprint permission. go to
weww 3zhrae orglpermizzions

© 2020 ASHRAE and ICC ISSN 1041-2336
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Gas v. Electric Commercial Bldgs (Site BTUS)

Breakdown of Electricity vs. Gas Consumption by City I Electricity
Bascd on CBECS 2012 Data by Census Division M Gas
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ENERGY TRANSITIONS
Gas ban backlash spreads across the U.S.

Jeffrey Tomich, E&E News reporter « Published: Tuesday, February 2, 2021

Tennessee, Oklahoma, Arizona and Louisiana enacted

laws last year prohibiting bans on new gagshookups.
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Opportunities and Distractions

States advancing or prohibiting
building gas bans and electrification codes

_uﬂ'

State legislation prohibiting local governments
from restricting natural gas utility servics

Passed

Local gas bans and electrification codes in new buildings
Adopted

S&P Global
Reference: https://wwyv.spglohal.com/marketintelligence/en/news-insights/ Market Intelligence © New Buildings Institute 2020



Grid Iﬁegratzn

Buildings include controls and storage to respond to
time-of-use carbon and resilience signals



One-Way Grid
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The proliferation of
distributed generation
creates a need for
more active grid

I
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Storage and smart

devices can help
support clean grid

operations

GridOptimal
Technologies and
Strategies:
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GridOptimal

empowers players LA . @
on both sides -
of the meter to Energy Storage

actively support
the transition to a Wind Turbines ©
carbon free grid
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Impact of Grid-Integrated Buildings

Typical Commercial Energy Efficient Ener?J Efficient Grid Integrated
Building Building Building with Building with
Solar PV Energy Efficiency,
Solar PV, and
Load Flexibility

Energy Demand (kW)

noon noon noon noon
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Global CO, Emissions

Other
6%

Building
Operations
Transportation 28%

23%

Building
Materials &
Construction
11%

lndustry (Core and Shell)
32%

Source: Global Alliance for Buildings and Construction 2018 Global Status Report © New Buildings Institute 2020



Policy Solutions



THERE IS STILL ENORMOUS ROOM FOR
IMPROVEMENT TO EXISTING STANDARDS

APPLIANCE
STANDARDS

HERE'S WHAT THAT WOULD MEAN PER YEAR BY 2050:
_ELECTRICITY SAVINE

339

BILLION KILOWATT HOURS (KWH)
LOWER UTILITY BILLS

—E[_lllhl. TOELECTRICITY PRODUCED IN A YEAR BY

60,000 NEW
WIND TURBINES

ABUIJT WHAT AMERICANS SPENDON ?.1

965 Buon 1) | OTTERIES e veat @

WATERSAVED_____ gy EQUAL TO WHAT

Bsaww 'TEXAS
EGM"'UNS HOUSEHOLDS USE IN A YEAR
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Commercial Buildings
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ASK ABOUT

ENERGY STAR
CERTIFIED HOMES

© New Buildings Institute 2020



State Level Preemption




“Beyond” Code

new buildings
Denver’s Net Zero Energy (NZE) nbl B

New Buildings & Homes
Implementation Plan January 2021

An overlay to the Internatlonal Energy:
Conservation Code on the path to net zere

” DENVER nbj ey ouidngs

' CLIMATE ACTION,
SUSTAINABILITY & nst

it February 2021 Version 1.0

buscaa, N
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« global event dedicated to defining a low-energy, low-
New York City

carbon future for the built environment.

FORUM 2021
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Questions?

Kim Cheslak
Director Codes
Kim@newbuildings.org

new bulldings
I‘Ibl institute

www.newbuildings.org
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