@ Code Adoption Toolkit

Introduction

NEEP’s Code Adoption Toolkit is a collection of state, regional, and national resources to help inform the adoption
of building energy codes. This document provides an overview of the benefits of energy codes along with various
resources and tools to guide municipalities and states through the process of adopting their energy code and
achieving high compliance rates (see NEEP’s Code Compliance Toolkit).

There are many resources in this document to inform your energy code adoption processes and ensure the adoption
of an efficient, healthy, and energy- and cost-saving code. These include links to model codes, state-specific base and
stretch codes, cost analyses and U.S. Department of Energy (U.S. DOE) energy efficiency gains and cost effectiveness
determinations,” code comparisons, exemplars, case studies, documents discussing the benefits of energy codes.

Summary

Energy codes are a subset of building codes that provide opportunities to reduce the amount of energy a home or
building consumes. Energy codes do this by prescribing energy efficiency standards for home or building components
- such as its envelope,?2 HVAC system, and insulation — that lower the overall energy use, energy costs, and carbon
emissions of a home or building while improving . . .
their safety and resilience. As homes and Codes & Certifications Comparison
buildings in the U.S. account for over 40 percent Calibrated to Zero Energy Performance Index (zEPI)
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To achieve even greater energy efficiency,

states sometimes promulgate an additional “stretch” or “reach” energy code to supplement their base code, giving
communities the option to enforce a code that can be as much as 15-20 percent more energy efficient than the state’s
base energy code. Stretch codes take many forms, from amended versions of a state’s base code to original high-
efficiency codes written by states themselves. Some states and local municipalities require stretch codes for certain

Determinations by the U.S. Department of Energy are analyses on new model codes that quantify the impacts of the code changes on
energy efficiency and cost-effectiveness at the national, regional, and state levels. Learn more about DOE determinations here.

2A building's “envelope” describes the components that separate the indoors from the outdoors, including walls, insulation, windows,
basement slabs, and roofs.

20ther ASHRAE standards include 189.1, 100, 62, and 140, that pertain to the green construction of buildings and more specific
components like ventilation, mechanical systems, and appliances.


https://www.energycodes.gov/development/determinations

types of buildings or municipally-financed projects, but most are voluntary and meant to encourage energy savings
beyond the state’s base energy code. Also, standards and initiatives such as the International Green Construction
Code (IgCC), DOE Zero Energy Ready Homes, Passive House, and other high-performance building programs are
adoptable as a complement to or basis for a stretch code.

Adopting new base energy codes as they are published is the best way to realize their benefits. A few leading states
have auto-adoption legislation requiring them to adopt within a year of publication (see below). Newer energy codes
increase energy efficiency requirements, include additional compliance pathways, and add clarifying language.

ICC, U.S. DOE, and others - including the Regional Energy Efficiency Organizations (REEOs) — offer various training
materials and software (REScheck, COMcheck) to assist with compliance.

Energy codes are also the only codes that pay for themselves by reducing load demand for utilities and operational
costs for owners, putting money in the pockets of consumers. Adopting new energy codes helps standardize industry
practices, improves building energy efficiency, performance, and resilience, saves homeowners and states energy and
money, and enhances job growth through implementation of new technologies, construction methodologies, and third
party compliance options.

Questions? Contact NEEP

This toolkit is updated regularly. Be sure to visit NEEP's Building Energy Codes page for the latest version, and contact
Moses Riley with any inquiries. See NEEP’s Code Compliance Toolkit for information on trainings and workforce
development, compliance pathways, utility engagement, state code websites, and more.

+ Moses Riley, Energy Policy Associate

+ mriley@neep.org, (781)-860-9177 ext. 171



http://www.neep.org/initiatives/energy-efficient-buildings/building-energy-codes
mailto:mriley%40neep.org?subject=

|. Code Adoption Checklist

Interested in adopting a new energy code? Great! Follow this step-by-step guide to inform your process:

[0 Reach out to NEEP and form a codes collaborative group to support code initiatives. This helps holistically
analyze your specific situation from several perspectives, engage relevant industries and groups, and
ensure the outcomes are equitable.

[ Set goals. Why do you want to adopt an energy code? What are you hoping to achieve? Make sure
your goals are clear and amicable to a wide audience; not just to energy efficiency or climate change
advocates, but the legislature, building industry, code inspectors, and local officials.

[] Determine your baseline. Does your state/municipality follow an energy code already? If so, what is it? Does it
need an update? If not, why not? This can clue you in to potential opposition.

[0 Do some research. Are there existing state or local regulations surrounding building codes, such as publication
waiting periods or community restrictions? Are communities required by law to follow the state energy code,
or are they able to adopt an alternative code of their choosing? Are communities able to adopt a more efficient
stretch code? Are communities able to “opt-out” of the energy code? Is the state required to wait for codes to
be published for one, two, or more years? If so, this can give you a clear timeline for your adoption strategy. Are
their existing climate, energy, or emissions goals at state or local levels that the energy code could align with?

[J Make a plan. Identify your timeline and target audiences you need to convince, including potential opposition
you might face. When is the next opportunity to adopt a base code? Which code will work best for your state or
municipality? What about a stretch code?

O Identify and create partnerships to support your effort. Engage with relevant stakeholders — understand their
needs, questions, concerns, and desires. Strive to address potential issues with adopting a new code and to
broaden your consortium of supporters. Compile resources and information on energy codes - their benefits,
enforcement, and administration - consolidate dates for proposal deadlines, public hearings, and other relevant
regulatory events and attend prepared. This is critical to define your platform and achieve your goals.

Following these steps will ensure that your code adoption process is comprehensive, achieves your goals, and is equitable
to all involved and affected. If you have questions, please feel free to contact NEEP directly: Moses Riley: mriley@neep.org,
781-860-9177 x171

Stakeholder Engagement

Having a group of diverse stakeholders with varying views and opinions
will ensure the code adoption is comprehensive and equitable to all
involved and all that will be affected. Stakeholders that should be

part of this process include code officials and inspectors; builders,
contractors, and construction professionals; architects and design
professionals; state and utility representatives; realtors and real estate
professionals; energy code advocates; home and building owners and
managers; engineers and building science experts; equity experts; and
consumers.

There will always be opponents to energy
code adoption. It is important not to isolate
them, but instead listen to their concerns and
address them directly — in the end, there are
few drawbacks to adopting a new energy
code and most can be solved with related
trainings.



mailto:mriley%40neep.org?subject=

II.Model Codes and Resources
Latest Model Codes

The two primary model energy codes adopted at the state level are the International Energy Conservation Code (IECC)
and ASHRAE Standards. These codes are developed through an extensive collaboration process by experts in building
durability, building science, construction, architecture, engineering, code inspection, and more. A few states decide to
adopt the International Green Construction Code (IgCC) in addition to the energy code to regulate additional parameters
like environmental site assessment and waste. We recommend starting here and using the additional resources below to

inform your effort. Be sure to also visit NEEP's Model Codes webpage for more information.

International Codes Council (ICC):
« 2018 IECC
« 20151ECC
« 2012 1ECC
« International Green
Construction Code (IgCC)
+ IgCC 2018
+ 1gCC 2015

ASHRAE Commercial Standards
« 2019, 2016, and 2013 ASHRAE
90.1,189.1,62.1, and 62.2 Codes

Cost Determinations/Analyses

U.S. Department of Energy conducts code cost-effectiveness analyses and efficiency determinations for new model codes
following their publication. These include both nation-wide and state-specific analyses. Click on the headings below to

browse the catalog of residential and commercial analyses.

Residential 2018, 2015, 2012 IECC studies
+ 2018 IECC
+ Determination Regarding
Energy Efficiency
Improvements
+ Energy Savings Analysis

+ Preliminary Cost
Effectiveness

+ 2015 IECC

+ Determination of Energy
Savings

+ Energy Savings Analysis
+ Cost Effectiveness

« 2012 IECC
+ Final Determination

+ Energy Savings
+ Cost Effectiveness

NEEP/U.S. DOE Introductory Resources

+ NEEP:

+ Building Energy Codes for a
Carbon Constrained Era

+ Model Progressive Building
Energy Codes Policy

+ State Code Tracking
+ Energy Codes are Life
Safety Codes
+ DOE Energy Code Adoption Toolkit

Commercial 2018, 2015, 2012 IECC or

Matching ASHRAE codes studies

+ |[ECC Codes
+ 2015 IECC Commercial
Cost Effectiveness
+ 2012 IECC Commercial
Cost Savings
« ASHRAE 90.1 Standards
+ 2016 Determination
« Technical Analysis
+ 2013 Determination
* Qualitative Analysis
* Quantitative Analysis

State-Specific Analyses:
+ DOE Residential Energy and
Economic Analyses
+ DOE Commercial Energy and
Economic Analyses



https://neep.org/initiatives/resilient-high-performance-buildings-communities/energy-codes/model-codes
https://codes.iccsafe.org/content/document/998?site_type=public
https://codes.iccsafe.org/content/document/545?site_type=public
https://codes.iccsafe.org/content/document/286?site_type=public
https://www.iccsafe.org/products-and-services/i-codes/2018-i-codes/igcc/
https://www.iccsafe.org/products-and-services/i-codes/2018-i-codes/igcc/
https://www.ashrae.org/File Library/Technical Resources/Bookstore/2018-IgCC_preview_1102.pdf
https://shop.iccsafe.org/2015-international-green-construction-coder-igccr-43415.html
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://neep.org/sites/default/files/resources/Building Energy Codes for a Carbon Constrained Era - A Toolkit of Strategies and Examples.pdf
https://neep.org/sites/default/files/resources/Building Energy Codes for a Carbon Constrained Era - A Toolkit of Strategies and Examples.pdf
https://neep.org/sites/default/files/resources/Model Progressive Building Energy Codes Policy_1.pdf
https://neep.org/sites/default/files/resources/Model Progressive Building Energy Codes Policy_1.pdf
https://neep.org/initiatives/energy-efficient-buildings/codes-tracker
https://neep.org/sites/default/files/LifeSafetyCodes_info_final_2.pdf
https://neep.org/sites/default/files/LifeSafetyCodes_info_final_2.pdf
https://www.energycodes.gov/sites/default/files/toolkits/pdfs/adoption_toolkit.pdf
https://www.energycodes.gov/development/determinations
https://www.regulations.gov/document?D=EERE-2018-BT-DET-0014-0007
https://www.regulations.gov/document?D=EERE-2018-BT-DET-0014-0007
https://www.regulations.gov/document?D=EERE-2018-BT-DET-0014-0007
https://www.energycodes.gov/sites/default/files/documents/EERE-2018-BT-DET-0014-0008.pdf
https://www.energycodes.gov/sites/default/files/documents/2018_IECC_PreliminaryDetermination_CostAnalysis.pdf
https://www.energycodes.gov/sites/default/files/documents/2018_IECC_PreliminaryDetermination_CostAnalysis.pdf
https://www.regulations.gov/document?D=EERE-2014-BT-DET-0030-0007
https://www.regulations.gov/document?D=EERE-2014-BT-DET-0030-0007
https://www.energycodes.gov/sites/default/files/documents/2015_IECC_FinalDeterminationAnalysis.pdf
https://www.energycodes.gov/sites/default/files/documents/2015IECC_CE_Residential.pdf
https://www.regulations.gov/document?D=EERE-2011-BT-DET-0057-0006
https://www.energycodes.gov/sites/default/files/documents/NationalResidentialEnergyAnalysis.pdf
https://www.energycodes.gov/sites/default/files/documents/NationalResidentialCostEffectiveness.pdf
https://www.energycodes.gov/development/determinations
https://www.energycodes.gov/development/determinations
https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf
https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf
http://www.energycodes.gov/sites/default/files/documents/PNNL-22760.pdf
http://www.energycodes.gov/sites/default/files/documents/PNNL-22760.pdf
https://www.regulations.gov/document?D=EERE-2017-BT-DET-0046-0008
https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-2016_Determination_TSD.pdf
https://www.regulations.gov/document?D=EERE-2014-BT-DET-0009-0006
https://www.energycodes.gov/sites/default/files/documents/901-2013_finalCommercialDeterminationQualitativeAnalysis_TSD.pdf
https://www.energycodes.gov/sites/default/files/documents/901-2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf
https://www.energycodes.gov/development/residential/iecc_analysis
https://www.energycodes.gov/development/residential/iecc_analysis
https://www.energycodes.gov/development/commercial/cost_effectiveness
https://www.energycodes.gov/development/commercial/cost_effectiveness

More on Benefits

Energy codes also lead to non-energy and non-cost benefits,
such as health, life safety, and resilience. Below are some
resources discussing these benefits and how you might
communicate them to your stakeholders.

+ Energy Codes are Life Safety Codes
+ Energy Efficiency and Resiliency Webinar
+ IMT: Non-Energy Benefits of Energy Codes

Code Comparisons

See how model codes compare to one Case studies
another as they are updated. + District of Columbia
+ 2018 IECC summary of changes + USGBC: DC Green Code Case Study
and efficiency gains + D.C. Energy Omnibus
+ 2018 IECC What's New? + Massachusetts
Presentation + Stretch Code case study
+ 2015 I[ECC summary of changes + MA Electric and Gas Program
and efficiency gains Administrators: Stretch Code Market
+ 2012 IECC summary of changes Effects Study
and efficiency gains * Rhode Island

+ RIIgCC vs LEED v4 Comparison
Checklist

* Vermont
+ Blog: Vermont Stretches for Energy
Efficiency



http://www.mwalliance.org/sites/default/files/media/2018-IECC-Key-Efficiency-Changes.pdf
http://www.mwalliance.org/sites/default/files/media/2018-IECC-Key-Efficiency-Changes.pdf
https://www.energycodes.gov/sites/default/files/documents/NECC2018_Codes_101_Whats_New.pptx
https://www.energycodes.gov/sites/default/files/documents/NECC2018_Codes_101_Whats_New.pptx
https://www.iccsafe.org/products-and-services/i-codes/2015-changes/key-changes-iecc/
https://www.iccsafe.org/products-and-services/i-codes/2015-changes/key-changes-iecc/
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-21435.pdf
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-21435.pdf
https://www.usgbc.org/articles/how-they-did-it-dc-green-code-case-study
http://lims.dccouncil.us/Download/40667/B22-0904-SignedAct.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Stretch-Code-Market-Effects-Study.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Stretch-Code-Market-Effects-Study.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Stretch-Code-Market-Effects-Study.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Stretch-Code-Market-Effects-Study.pdf
http://www.ribcc.ri.gov/documents/gbac/LEED-v4-0-Checklist-IGCC-2015-Comparison-20160420.pdf
http://www.ribcc.ri.gov/documents/gbac/LEED-v4-0-Checklist-IGCC-2015-Comparison-20160420.pdf
http://www.neep.org/blog/vermont-stretches-energy-efficiency
http://www.neep.org/blog/vermont-stretches-energy-efficiency
https://neep.org/sites/default/files/LifeSafetyCodes_info_final_2.pdf
https://neep.org/events/resilient-and-efficient-communities-two-strategies-success
http://www.imt.org/uploads/resources/files/non-energy_benefits_of_energy_codes_report.pdf

lll. State Code Adoption

Amendments and State Energy Codes

States amend model energy codes to meet state and other priorities before adopting them. These amendments take many
forms and can weaken or strengthen a code’s efficiency or modify its administration or enforcement. Though amendments
can make it easier for compliance, they also decrease its energy efficiency requirement, thereby lowering or eliminating
other benefits like energy, cost saving, resilience, and health benefits. Codes are also designed to work as a system;
sometimes, amendments to the energy code create conflicts with other model codes (IRC, IBC, mechanical), which can
cause confusion over which code to follow. Check out NEEP’s Energy Code Tracker for current state-specific energy codes.

Amendments: Examples

Weakening:

When New Hampshire updated their base energy
code from the 2009 IECC to the 2015 IECC, they
included values from the 2009 tables in their new
code. This included 2009 values for wall insulation
R value, duct leakage, and an increased air changes
per hour allowance over the 2009 level of 5 to 74
ACH at 50 Pa, weakening the thermal envelope.
These amendments lower energy efficiency, cost
savings, and the resilience of these homes and
buildings.

Aligning Buildings with State
Climate Goals

Increasingly, states are adopting statewide climate
goals regarding energy, carbon, and resilience
to prepare for the effects of climate change

and transition their energy portfolios to more
sustainable alternatives. As buildings continue to
be one of the largest users of energy in the United
States — accounting for approximately 41 percent
of all energy consumption, 72 percent of electricity
usage, and over 33 percent of greenhouse gas
emissions — energy codes become a powerful tool
for states to lower their energy use and carbon
consumption. States with climate goals will not

be able to attain them without addressing their
building stock; building codes provide the best
pathway to do this.

4The 2015 IECC model code sets ACH levels at 50 Pa at 3 ACH

Strengthening:

In Vermont’'s most recent energy code, they
adopted an amended 2018 IECC with additional,
original compliance pathways that often included
efficiency values that are more efficient than

those in the model code. Depending on which
compliance “package” you choose, this code
includes lower U-factors for fenestration, ceilings,
floors, basements, and slabs and offers much more
flexibility and options for builders to comply with
the code.

In Massachusetts’ newest code update to the
2018 IECC, they added several new regulations,
including mechanical verification by a HERS rater,
a subsection to reserve electric vehicle charging
spaces, alternative energy performance methods
using ENERGY STAR Homes or Passive House
Institute US software, lower overall ERI value for
ERI-based compliance, and additional mandatory
efficiency packages regarding HVAC performance,
HRV systems, and water heating.



https://neep.org/initiatives/energy-efficient-buildings/codes-tracker

Automatic Energy Code Updates

Leading states have legislation requiring the auto-adoption of an energy code as updates are published. This keeps them on
the newest model code, helping them realize benefits such as energy savings and improved resilience.

In states with stretch codes, aligning base and stretch code adoptions and updates is critical to ensure that the stretch
code continuously offers an option for those who want to achieve greater energy efficiency. You'll notice below that
Massachusetts — which was the first state to adopt a stretch code — has auto-update language for its base code but not
for its stretch code. Since its latest stretch code update set its efficiency levels to those of 2018 IECC, when Massachusetts
adopted the 2018 IECC in 2020, its stretch code became moot. Now, communities do not have a state-promulgated above-
code option to adopt.

Massachusetts IECC Auto-
Adoption Legislation

Language:

Maryland IECC Auto-Adoption
Legislation Language:

(a) Adoption required. -
(1) The Department shall adopt by
regulation, as the Maryland Building
Performance Standards, the International
Building Code, including the International
Energy Conservation Code, with the
modifications incorporated by the
Department under subsection (b) of this
section

(2) The Department shall adopt each
subsequent version of the Standards within
18 months after it is issued.

Section 55 (0): To adopt and fully
integrate the latest International Energy
Conservation Code as part of the state
building code, together with any more
stringent energy-efficiency provisions

that the board, in consultation with the
department of energy resources, concludes
are warranted. The energy provisions of the
state building code shall be updated within
1 year of any revision to the International
Energy Conservation Code.
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https://malegislature.gov/laws/sessionlaws/acts/2008/chapter169
https://malegislature.gov/laws/sessionlaws/acts/2008/chapter169
https://malegislature.gov/laws/sessionlaws/acts/2008/chapter169
https://law.justia.com/codes/maryland/2018/public-safety/title-12/subtitle-5/section-12-503/
https://law.justia.com/codes/maryland/2018/public-safety/title-12/subtitle-5/section-12-503/

High-Efficiency Codes, Programs, and Policies

Stretch Codes

Some states also adopt a “stretch” or “reach” code that requires higher energy efficiency levels. Stretch codes are usually
optional, voluntary codes municipalities can adopt if they wish to achieve greater energy and cost savings in their building
stock. While most are optional, some do require specific buildings, such as state-owned buildings, to comply. Check out
NEEP’s Energy Code Tracker for current state stretch codes.

Model High-Performance Guidelines

Adopting model high-performance codes or programs helps states or municipalities achieve even greater energy efficiency,
energy and cost savings, and resilience. The organizations listed below have standards, specifications, rating programs, or
guidance resources that assists states or municipalities looking to adopt high-performance codes or participate in high-per-
formance building programs. These all have unique focuses and scopes — Passive House, for example, emphasizes the
building envelope and is often used in colder climates for residential buildings, while the 189.1 standard emphasizes site
regulation and waste management, so make sure you pick one that fits your needs.

Be sure to check out NEEP’s code tracker to see how states amend these codes to fit their needs. NEEP also maintains our
own model commercial and residential stretch codes — reach out if you're interested.

Model Programs and Codes

Northeast Collaborative for High-Performance Schools Criteria (NE-CHPS)
CALGreen

NY Act 97

Passive House

LEED Zero Energy/LEED Zero Carbon

DC - Appendix Z Commercial Energy Efficiency

DOE ZERH

NBI Zero Code (2021 appendix, Residential)

AIA Zero Code (2021 appendix, Commercial)

ZERO CODE

Synergistic Building Energy Policies

States can also pass legislation and ordinances that include language around home and building energy use. Whether it

be emission reductions, benchmarking, or disclosure ordinances, several states have passed synergistic policies separate
from code that address energy use and carbon in their home and building stock. These can also include or be related to
larger programs, such as U.S. DOE'’s Better Buildings Challenge. And as always, be sure policies address equity directly and
prioritize the needs of vulnerable, low-income communities. See NEEP’s Code Compliance Toolkit to learn more about these
types of programs.

Model Policies, Programs, and Related Resources

DOE Better Buildings Challenge

Living Building Challenge

DC Energy Omnibus

NY Local Law 97

MD Clean Buildings Jobs Act 2020

NEEP Public Policy Framework

NEEP Green Zoning Report

Boston Building Energy Reporting and Disclosure Ordinance (BERDO)
Cambridge Building Energy Use Disclosure Ordinance (BEUDQ)

Technical Assistance: please contact NEEP directly
Moses Riley: mriley@neep.org, 781-860-9177 x171



https://neep.org/initiatives/energy-efficient-buildings/codes-tracker
https://neep.org/initiatives/energy-efficient-buildings/codes-tracker
https://neep.org/initiatives/energy-efficient-buildings/codes-tracker
https://neep.org/northeast-collaborative-high-performance-schools-criteria-ne-chps-version-32
https://www.dgs.ca.gov/BSC/Resources/Page-Content/Building-Standards-Commission-Resources-List-Folder/CALGreen#@ViewBag.JumpTo
https://www1.nyc.gov/assets/buildings/local_laws/ll97of2019.pdf
https://www.phius.org/what-is-passive-building/passive-house-faqs
https://www.usgbc.org/sites/default/files/LEED_Zero_Program_Guide.pdf
https://dgs.dc.gov/sites/default/files/dc/sites/dgs/publication/attachments/Amendment 4 Attachment C  - NetZero Energy Compliance Path.pdf
https://www.energy.gov/eere/buildings/zero-energy-ready-homes
https://gettingtozeroforum.org/policy-resources/
https://www.cdpaccess.com/live/proposal/5356/html/
https://zero-code.org/ZERO CODE/
https://neep.org/sites/default/files/resources/Code%20Compliance%20Toolkit%20copy_v4.pdf
https://betterbuildingssolutioncenter.energy.gov/challenge
https://living-future.org/lbc/basics4-0/
http://lims.dccouncil.us/Download/40667/B22-0904-SignedAct.pdf
https://www1.nyc.gov/assets/buildings/local_laws/ll97of2019.pdf
http://mgaleg.maryland.gov/mgawebsite/Legislation/Details/HB1490?ys=2020RS
https://neep.org/building-decarbonization-public-policy-framework
https://neep.org/green-zoning-using-local-zoning-achieve-community-energy-efficiency-resiliency
https://www.boston.gov/departments/environment/building-energy-reporting-and-disclosure-ordinance
https://www.cambridgema.gov/CDD/zoninganddevelopment/sustainablebldgs/buildingenergydisclosureordinance
mailto:mriley%40neep.org?subject=

