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ACEEE: American Council for an Energy Efficiency Economy
ANSI: American National Standards Institute
ARRA: American Recovery and Reinvestment Act
ASAP: Appliance Standards Awareness Project
ASRAC: Appliance Standards and Rulemaking Federal Advisory Committee
ASHRAE: American Society of Heating, Refrigerating and Air-Conditioning Engineers
C&S: Codes & Standards
CARD: Conservation Applied Research and Development
CCAC: Construction Codes Advisory Council
CCLD: Construction Codes and Licensing Division
CEC: California Energy Commission
CIP: Conservation Improvement Program
CPUC: California Public Utility Commission
CSBR: Center for Sustainable Building Research
Commerce: Minnesota Department of Commerce, Division of Energy Resources
DLI: Minnesota Department of Labor and Industry
DOE: Department of Energy
EBPS: existing building performance standards
EPCA: Energy Policy and Conservation Act
ESP: Energy Savings Platform
FTE: Full-time equivalent
IBC: International Building Code
ICC: International Code Council
IECC: International Energy Conservation Code
IES: Illuminating Engineering Society
IESNA: Illuminating Engineering Society of North America
Illinois CDB: Illinois Capital Development Board
IECAC: Illinois Energy Code Advisory Council
IOU: Investor-Owned Utility
Kentucky DHBC: Kentucky Department of Housing, Buildings and Construction
KDBCE: Kentucky Division of Building Codes Enforcement
Massachusetts BBRS: Massachusetts Board of Building Regulations and Standards
MEPS: minimum energy performance standards
MN C&S Program: Minnesota Codes and Standards Program
NGEA: Next Generation Act of 2007
NOMAD: Naturally Occurring Market Adoption
PA: Program Administrator
PG&E: Pacific Gas & Electric Company
TAG: Technical Advisory Group
TRM: Technical Reference Manual
UEC: Unit Energy Consumption
zEPI: Zero Energy Performance Index
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Executive Summary
Background
Supporting the development of energy codes and appliance standards (Codes and Standards) is
specifically called out as a strategy for the state to achieve the 1.5 percent energy savings goal set forth
in the Next Generation Energy Act of 2007 (NGEA). Given that the CARD Grant Program was established
to identify strategies to maximize energy savings in the state, the goal of our CARD project was to
develop a specific and actionable Roadmap that achieves the following:
1. Provides the foundation for developing a robust Minnesota Codes and Standards Program that
will deliver cost-effective contributions towards the state’s 1.5 percent energy savings goal.
2. Establishes a clear pathway to position Minnesota utility program administrators to participate
in and claim savings from future Minnesota Codes and Standards Program activities.
In addition to supporting the 1.5 percent goal (also referred to as Minnesota’s Energy Efficiency
Resource Standard), a Minnesota Codes and Standards Program (MN C&S Program) will contribute to
meeting the state’s greenhouse gas reduction goals (thirty percent by 2030, and eighty percent by 2050
relative to year 2005 emissions) and renewable energy standard (twenty-five percent of electric utilities’
total retail sales met from renewable energy resources by 2025).
Existing C&S programs have enabled utility service providers to claim significant energy savings; This
study explores similar opportunities for a Minnesota program. Notably, the Lawrence Berkeley National
Laboratory (LBNL) assessed utility-funded energy efficiency programs in the United States between 2009
and 2015 and found that C&S programs are the most cost-effective (LBNL 2018). The cost to the
program administrator for C&S programs was a fraction of a penny per kilowatt-hour of electricity saved
($0.0028/kWh). This was nearly an order of magnitude less than the U.S. average for all efficiency
programs ($0.025/kWh) and eight-three percent lower than the Minnesota state average ($0.016/kWh)
(LBNL 2018).
Energy efficiency program administrators currently include some form of C&S program activities in at
least twenty jurisdictions in North America. A utility C&S Program can encompass several different
approaches. Our report outlines program activities that utilities can take in the seven different C&S
“subprogram” categories shown in Figure 1. Some utility C&S programs include all seven subprograms,
while others include only a few, or include compliance improvement activities alone.
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Figure 1. Utility C&S Program Approaches

Building Codes Advancement (State)
Appliance Standards Advancement (State)
National Codes and Standards Advancement
Compliance Improvement
Local Engagement
Code Readiness
Planning and Coordination

Approach
Throughout the project, we received feedback from the Minnesota Department of Commerce
(Commerce), Technical Advisory Group (TAG) members, and Key Contact Interviewees. We used initial
feedback to inform the structure of our public stakeholder webinars, which were used to both educate
interested Minnesota stakeholders and to solicit feedback. Collectively, all the stakeholder engagement
and feedback—including perceived benefits, concerns, and barriers—helped to inform our results and
recommendations.
In parallel to this project, Commerce and the Minnesota Department of Labor and Industry (DLI)
convened a “Building Efficiency Workgroup” to examine policy ideas that could help make progress on
energy efficiency and carbon goals for commercial and large multifamily buildings. They finalized their
report in December 2020, which included several notable and important recommendations, including
the following (emphasis added):
“The departments recommend the current statewide commercial energy code be
advanced and accelerated such that it achieves net zero by 2036. A net-zero
building is a building with greatly reduced energy needs. In such a building, efficiency
gains have been made so that the balance of energy needs can be supplied with
renewable energy technologies. Renewable energy procurement should allow for a
flexible compliance path (DLI and Commerce 2020).”
This is an example of a specific statewide goal that a new MN C&S Program can provide valuable input
and data in supporting.
To assist with C&S program planning and savings estimates, we developed an Excel-based Minnesota
Codes & Standards Program Scenario Model (Scenario Model). The model is a companion to this report
and allows users to modify a number of assumption inputs to conduct scenario and sensitivity analyses.
A user can first select which territory within Minnesota to examine program impacts. Next, a user
chooses which C&S subprogram elements to include in the scenario. A user can then adjust multiple
assumptions that impact savings. After all the input assumptions are made, the model displays savings
by territory by year for electricity, gas, and greenhouse gas (GHG) emissions. In addition, these outputs
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contextualize the savings relative to historic Conservation Improvement Plan (CIP) performance and
provide project budget values consistent with historic CIP spending and C&S programs in other states.

Recommendations
Our report provides over fifty recommendations for launching and implementing a MN C&S Program.
Although we provide many recommendations, not all are necessary to execute immediately when
starting a successful program. Some recommendations may be more appropriate to stage for future
phases as the program grows and evolves.
A summary of our recommendations is included here—each of which are expanded upon in the report:
•

Recommendations for C&S Program Launch and Administration
o Interested utilities should establish a Minnesota Energy Codes and Standards Utility
Working Group (MN C&S Utility Working Group).
o Minnesota’s largest utilities should jointly develop and launch a statewide C&S program.
o One or two utilities should take the lead role in program initiation, CIP program filings,
and utility coordination.

•

Recommendations for C&S Program Savings Methodology and Allocation
The MN C&S Utility Working Group should:
o In collaboration with an independent EM&V firm, establish recommended evaluation
protocols for the MN C&S Program.
o Contract with an independent EM&V firm with C&S program evaluation expertise to
guide the savings evaluation and reporting process.
o Allocate savings to participating utilities based on the percentage of electricity or gas
they provide to Minnesota customers—as long as they fund the MN C&S program in a
roughly equivalent proportion.
o Advocate for the next update to Minnesota’s Energy Efficiency Potential Study to
include savings potential from MN C&S program activities.
o Take a leading role in informing future code compliance studies.

•

Recommendations for C&S Program Staffing Targets
o Utilities participating in the statewide C&S program should dedicate adequate staff
support for Minnesota Energy Codes and Standard program efforts.
o The MN C&S Utility Working Group should select a team of implementation contractors
and a separate EM&V contractor to support the program.

•

Recommendations for MN C&S Subprogram Activities
The MN C&S Utility Working Group should determine which C&S subprograms to prioritize at
program launch and which ones to develop in the future. When a subprogram is included as part
of the broader MN C&S Program, we recommend the following:
o

State Building Energy Code Advancement
 Review the Minnesota Codes & Standards Program Scenario Model and
determine if there are opportunities to improve the savings estimates.
 Coordinate with DLI staff leading the energy code updates to determine what
data and activities would be most helpful to support the Net-Zero by 2036 goal.
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Seek representation on an Energy Code Technical Advisory Group (TAG).
Determine the technology areas and/or product categories for which the
building energy code advancement subprogram should support and then:
• Conduct an assessment on how future building codes may impact
current and future incentive programs.
• Develop Codes and Standards Enhancement (CASE) reports that will
support adoption efforts by DLI.
• Support adoption efforts by providing technical support.

o

State Appliance Standards Advancement
 Review the Minnesota Codes & Standards Program Scenario Model and
determine if there are opportunities to improve the savings estimates.
 Review the “2021 Model Bill” developed by ASAP and ACEEE and determine
which products to support for advancement activities.
 Determine if there are product categories beyond those in the 2021 Model Bill
for which the program should support advancement activities.
 For the product categories chosen for advancement activities:
• Conduct an assessment to evaluate how future standards may impact
current and future incentive programs.
• Set up coordination calls with key national organizations actively
supporting state standards.
• Develop Codes and Standards Enhancement (CASE) reports that will
support enactment efforts.
• Support enactment by providing technical support.

o

National Codes and Standards Advancement
 Review the Minnesota Codes & Standards Program Scenario Model and
determine if there are opportunities to improve the savings estimates and
determine which products to support for advancement activities.
 For the product categories chosen for advancement activities:
• Conduct an assessment to evaluate how future standards may impact
current and future incentive programs.
• Set up coordination calls with key utilities and state agencies that are
actively involved in administering C&S programs that include federal
standards advancement efforts.
• Set up coordination calls with key national and regional organizations
actively involved in federal standards.
• Develop a Work Plan and support enactment by providing technical
assistance.
 Consider participating in national model energy codes and standards committee
activities, including ASHRAE 90.1, IECC, and/or IgCC.

o

Building Codes Compliance Improvement
 Offer a menu of support options for code officials including a circuit rider model
and a third-party energy code reviewer.
 Develop a shared set of energy code resources.
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Provide energy code interpretation guidance for commercial building HVAC
commissioning that identifies recommended enforcement pathways,
documentation requirements, and example documents for projects using
ASHRAE 90.1-2010, including for projects under 50,000 square feet.
Provide training and education for mechanical ventilation systems in residential
buildings.
Develop protocols for code officials to request additional documentation from
residential builders and commercial project teams for energy code elements
that could not be verified on-site, and guidance for conducting spot checks for
compliance with mechanical and lighting control code elements.
Leverage existing new construction programs.

o

Local Engagement
 The Minnesota C&S Utility Working Group should establish strong engagement
with diverse local government representatives (e.g., urban/rural, large/small) to
help ensure that their goals and perspectives are considered in the C&S
development and advancement activities.

o

Code Readiness
 Prioritize technologies, systems, or practices to research within the Code
Readiness subprogram based on past research reports and inputs for various
stakeholders.
 For the prioritized technologies, systems, or practices:
• Establish appropriate targets based on sector, end-uses, or building
type.
• Conduct a C&S gap analysis and determine data needs and
infrastructure needs.
• Develop specific research questions that explicitly define how project
will fill in C&S data gaps.
• Determine the most appropriate data collection activity, including but
not limited to:
o Conducting field research surveys to collect population data,
including detailed on-site audits and metering to determine
equipment performance, load shapes, etc.
o Conducting lab testing.
o Conducting tactical surveys, including collection of costs and
compliance from web data.
• Summarize Code Readiness research and other information in a format
that can be easily extracted to develop savings estimates and
documentation for incentive program offerings.

o

Planning and Coordination
 Coordinate and align C&S activities with incentive program activities to
accommodate a coordinated approach for achieving multiple goals (e.g., energy
savings, cost-effective energy delivery, customer touchpoints and engagement).
 Coordinate with related non-energy efficiency demand side management and
grid-interaction technologies/activities and groups that are increasingly being
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•

impacted by codes and standards (e.g., transportation electrification, demand
response, demand flexibility, energy storage, on-site generation).
Coordinate with internal utility electric and/or gas forecasting teams to highlight
how future codes and standards may impact forecasts.

Cross-cutting Recommendations and Further Study
o A successful program can start small and build overtime.
o Launching a successful program requires a long-term vision and commitment.
o Hire the right experts to support the program.
o Create trusting and collaborative relationships with industries impacted by codes and
standards.
o The MN C&S Utility Working Group and other stakeholders should continue to assess
impacts of the following areas on a potential C&S program:
 How renewable energy requirements will be handled as the building code
approaches net zero.
 How the evolving beneficial electrification policies will impact a C&S program.
 How a program may evolve if a Market Transformation program model is
launched in Minnesota.
 How to handle savings accounting in non-enforcement jurisdictions.
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Methodology
Overview
Our Project Team followed a process flow that enabled stakeholder engagement throughout the project
using the following strategies: 1) recruited a Technical Advisory Group (TAG); 2) conducted Key Contact
interviews, and 3) engaged Public Stakeholders through webinars. The three groups and strategies are
summarized in Figure 2 and further described below.
Figure 2. Stakeholder Groups Summary

Figure 3 provides a summary of the key project milestones. A TAG meeting was scheduled between each
major deliverable event so that the TAG members could provide feedback on interim deliverables and
recommendations for future activities.
Figure 3. Project Milestones
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Stakeholder Engagement
Throughout the project, we received feedback from Department of Commerce, Technical Advisory
Group (TAG) members, and Key Contact Interviewees. We used initial feedback to inform the structure
of our public stakeholder webinars, which were used to both educate interested Minnesota stakeholder
and to solicit feedback. Collectively, all the stakeholder engagement and feedback helped to inform our
results and recommendations.

Technical Advisory Group (TAG)
The Technical Advisory Group (TAG) included 16 individuals representing 10 institutions with a
significant interest in the future of potential Minnesota C&S programs. Four TAG meetings were held
during 2019 and 2020; The first TAG meeting was held in person in Saint Paul, MN, while the remaining
three were web meetings.

Technical Advisory Group Members1
•
•
•
•
•
•
•
•
•
•

Center for Energy and Environment: Jamie Fitzke, Carl Nelson
Center for Sustainable Building Research: Richard Graves
CenterPoint Energy: Nick VanDuzee, Ethan Warner
City of Minneapolis: Stacy Miller
Fresh Energy: Ben Rabe
Great River Energy: Jeff Haase, Kelsey Kopp
Minnesota Energy Resources Corp: Jim Phillippo, Lisa Rafferty (AEG)
Minnesota Power: Chad Trebilcock
Otter Tail Power Company: Jon Fabre, Luke Meech
Xcel Energy: Nick Minderman, Shawn White

The first TAG meeting (September 26, 2019) was held in-person in Saint Paul, MN. This meeting served
as an opportunity for the Project Team to provide an overview of C&S status and activities in Minnesota
and background on C&S programs in other states. With this information, TAG members discussed
perceived benefits, concerns, and barriers of a Minnesota C&S program and developed initial strategies
to address the concerns and barriers.
At the second TAG meeting (December 12, 2019), the Project Team shared initial findings from the
Building Code Strategies and Appliance Standard Strategies sections of the Technical Assessment and
Draft Roadmap. TAG members created a list of key Minnesota experts to be included in key contact
interview sessions. From a list of 80 suggestions, the Project Team selected 15 finalists for Key Contact
Interviews.
The third TAG Meeting (April 9, 2020) allowed the Project Team to dive deeper into the details of C&S
program models in California, Massachusetts, New York, and the Pacific Northwest. Findings from the
Key Contact Interviews were also presented. TAG members were asked to choose which concerns and
benefits they would most like to see discussed in this final report and which experts would be best to
include in future stakeholder outreach events.
Participation in the Technical Advisory Group does not necessarily imply affiliation or endorsement of this report
or its recommendations.

1

Minnesota Codes and Standards Program: Concept to Realization Roadmap
2050 Partners, Slipstream, Midwest Energy Efficiency Alliance, and LHB

14

The Project Team used the fourth TAG Meeting (September 10, 2020) to give a detailed review of the
developing Minnesota C&S Program Scenario Model and to solicit TAG member feedback on the
ongoing public webinar series.
After the final TAG meeting, the TAG had the opportunity to provide feedback on the Minnesota C&S
Program Scenario Model (Excel-based model, discussed in sections below) and the draft final report.

Key Contact Interviews
Between January and April of 2020, we conducted a series of 11 interview sessions, interviewing 14
individuals at 10 institutions, as shown in Table 1. The full list of interview questions can be found in
Appendix C. The results from these interviews added additional benefits, concerns, and
recommendations to the initial list informed by the TAG and Project Team. Please see the “Results”
section and Appendix C for a description of these benefits and concerns.
Table 1. Key Contact Interviewees

Experience Category
C&S Program Administrators in CA, MA, RI,
NY, WA, OR, MT, and ID

C&S expert with 40 years of experience,
including utility C&S program evaluation
City building code officials
Experts with experience on MN C&S-related
working groups

Key Contact Interviewees
Pat Eilert, PG&E
Kevin Rose, National Grid
Chris Corcoran, NYSERDA
Jeff Harris & Bing Lui, NEEA
Allen Lee, Cadmus
Doug Determan & Dan Callahan, City of Minneapolis
Brian Hoffman, City of St. Louis Park
Megan Hoye & Russ Landry, CEE

State appliance standards experts working
with 20+ states

Marianne DiMascio & Megan Geuss, ASAP

Evaluation and portfolio planning expert for
MN and CO

Nick Minderman, Xcel Energy

Public Stakeholder Engagement
Our project team conducted a three-part stakeholder engagement webinar series in July and August of
2020, where subject matter experts shared information on program models and experience from a
variety of industry perspectives, and stakeholders weighed in with questions and comments specific to
Minnesota. In addition, all attendees had an opportunity to provide feedback via a survey or directly to
the Project Team. Each webinar focused on a different theme, as described below:
•

The first webinar, titled “Codes and Standards Program Administrators” focused on C&S
learnings from other areas of the country. Panelists provided insight from their regions and
offered considerations for Minnesota stakeholders.
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•
•

The second webinar, titled “Codes and Standards: State Officials, Specialists, and Stakeholders,”
brought together experts in building energy policies and standards to share their insights from
interacting with C&S stakeholders.
The third webinar, titled “Codes and Standards Program Evaluation,” brought experts together
to discuss different evaluation approaches and address specific considerations for Minnesota.

Further detail on the stakeholder webinars, including more detailed notes from each presentation, is
documented in the “Results” section under “Stakeholder Feedback” and in Appendix D. Recordings and
speaker presentations of the webinars, along with speaker biographies and summaries of each meeting
can be found on the project website (https://www.mn-cs-roadmap.org).

Minnesota Codes & Standards Program Scenario Model
The Project Team developed an Excel-based Minnesota Codes & Standards Program Scenario Model
(Scenario Model) and provided it to TAG members to assist with C&S program planning and savings
estimates. Figure 4 lists the model inputs and outputs. The model allows a user to modify a number of
assumption inputs to do scenario analysis and sensitivity analysis. A user can first select which territory
to examine program impacts: statewide, a specific utility territory, or custom (based on a user-defined
percentage of statewide electricity and gas). Next, a user chooses which C&S subprogram elements to
include related to building codes advancement, compliance improvement, and/or appliance standards
advancement. A user can then adjust assumptions that impact savings such as compliance rates,
naturally occurring market adoption (NOMAD) rates, and attribution rates. 2 For each subprogram
element included in the model, a user can then adjust detailed saving estimates by year and/or by enduse product category. After all the input assumptions are made, the model outputs provide savings by
territory by year for electricity, gas, and greenhouse gas (GHG) emissions. In addition, the outputs put
the savings in context relative to historic CIP performance, and it provides project budget values that
would be consistent with historic CIP spending and C&S programs in other states.
The model is intended to help inform (but not replace) the utility process to develop savings estimates
for CIP filings that include new C&S program models. It is designed to be flexible and used over multiple
years to accommodate updates to various values as appropriate as circumstances change and/or a user
gains access to more accurate or precise data.

2

These terms and concepts are discussed in detail later in this report and in the Scenario Model.
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Figure 4. Minnesota Codes & Standards Program Scenario Model Inputs and Outputs
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Introduction and Background3
The landscape for codes and standards is broad. Understanding this landscape is important for
successfully implementing utility C&S programs. In this “Introduction and Background” section, we
provide project goals and motivation and then provide background on several C&S topics relevant for
utility C&S program design. This section is organized into the following subsections:
•
•

•

•
•

•
•

Project Goals and Motivation
Codes & Standards Primer
o Terminology
o Building Energy Codes
 National Model Energy Codes
 State Base Energy Codes
 Stretch Codes
o Appliance Standards
 Federal Appliance Standards
 State Appliance Standards
Codes & Standards in Minnesota
o Building Energy Codes
o Appliance Standards
o Benchmarking and Existing Building Performance Standards
o Utility Programs and Involvement
Estimating Energy Savings Potential in Minnesota
Codes & Standards Program Approaches
o Building Codes Advancement (State)
o Appliance Standards Advancement (State)
o National Codes and Standards Advancement
o Compliance Improvement
o Stretch (Reach) Codes
o Code Readiness
o Planning and Coordination
Examples of C&S Program Models Outside Minnesota
Evaluation and Attribution Models for C&S Programs

Project Goals and Motivation
Project Goals
Our project goal was to develop a specific and actionable Roadmap that achieves the following:
1. Provides the foundation for developing a robust Minnesota Codes and Standards Program (MN
C&S Program) that will deliver cost-effective contributions towards the 1.5 percent energy-

Note to reader: for readers new to codes & standards programs, we suggest reviewing this “Introduction and
Background” in closer detail to help provide context for key terms and concepts in the “Results” and “Conclusions
and Recommendations” section. For readers familiar with codes & standards programs, you can treat this section
as a reference section and could skip to subsequent sections.

3
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savings goal.
2. Establishes a clear pathway to position Minnesota utility program administrators to participate
in and claim savings from future MN C&S Program activities.
We assessed the following C&S program activities:
•
•
•
•
•

Advancement efforts to support new or updated building energy codes,
Advancement efforts to support new or updated appliance and equipment standards,
Educational activities that strive to increase and/or maintain high compliance for building codes,
Code readiness activities that collect high-quality data to be used in future C&S rulemakings, and
Planning and coordination efforts between incentive program staff, external stakeholders, and
MN C&S Programs to accommodate a coordinated approach for achieving multiple goals (e.g.,
energy savings, cost-effective energy delivery, and customer touchpoints and engagement).

Motivation
"Energy codes and appliance standards" are specifically called out in the Next Generation Energy Act of
2007 (NGEA) as a strategy for achieving the 1.5 percent energy-savings goal, and the CARD Grant
Program was established to identify strategies to "maximize energy savings." C&S programs have been
successful in other states and we sought to explore similar opportunities for Minnesota. For example,
LBNL assessed utility-funded energy efficiency programs in the United States between 2009 and 2015
and found that C&S programs are the most cost-effective (LBNL 2018). The program administrator cost
of saved electricity for C&S programs was a fraction of a penny per kilowatt-hour saved ($0.0028/kWh).
This was nearly an order of magnitude less than the U.S. average for all efficiency programs
($0.025/kWh) and 83% lower than the Minnesota state average ($0.016/kWh) (LBNL 2018).
In addition to supporting Minnesota’s Energy Efficiency Resource Standard, MN C&S Programs can
contribute to meeting the state’s greenhouse gas reduction goals (30 percent by 2030, and 80 percent
by 2050 relative to year 2005 emissions) and renewable energy standard (twenty-five percent of electric
utilities’ total retail sales be met from renewable energy resources by the year 2025).

Codes & Standards Primer
Terminology
The terms “codes” and “standards” are often defined and utilized in different ways, even within the
energy and energy efficiency communities. For the purposes of this report, we use “codes” as a
shorthand to generally refer to building energy codes. Building energy codes can be developed at the
local, state, or federal level and are typically structured to address new construction, alterations, and/or
additions. We use the term “standards” as shorthand to generally refer to appliance and equipment
standards that specify the minimum energy and/or water efficiency levels for specific products. These
standards can be developed at the state or federal level and apply to energy- or water-using products
that generally are used in buildings (e.g., water heaters, televisions, lighting products). There is
sometimes overlap where an end-use energy category can be addressed differently by both building
energy codes and appliance standards (e.g., HVAC, lighting, water heating).
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Building Energy Codes 4
Energy codes are one of many building codes, such as fire, electrical, or plumbing. Building energy codes
establish minimum requirements for new and renovated residential and commercial buildings. The U.S.
does not have a national building energy code, but national model energy codes are developed by two
private organizations: American Society of Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE) and the International Codes Council (ICC). The Department of Energy (DOE) supports and
participates in the model building energy code development process and maintains information on
energy codes adopted by states. States generally choose one of the three options: (1) adopt one of the
national model energy codes, (2) adopt a modified version of the model code, or (3) develop their own
state-specific code. Some states are “home-rule” states, which means that energy codes are adopted
and enforced at the local level. Finally, some states have a state energy code but allow local jurisdictions
to adopt local energy codes that are more stringent than the state energy code (these are often referred
to as “stretch codes” or “reach codes”). The different variations of building energy codes are discussed
below.

National Model Energy Codes
The two most used model energy codes for “base” code adoption are the following:
1. ANSI/ASHRAE/IES Standard 90.1-2019 -- Energy Standard for Buildings Except Low-Rise
Residential Buildings. This is often referred to as simply “ASHRAE 90.1,” “Standard 90.1,” or
“90.1”)
2. International Energy Conservation Code. This is often referred to by its abbreviation, IECC.
In addition to these model energy codes, an International Green Construction Code (IgCC) is developed
to address advanced energy efficiency above the model codes in addition to resource conservation,
water safety, land use, site development, indoor environmental quality, and other building performance
issues.
These three model codes are discussed below.

ASHRAE Standard 90.1
ASHRAE Standard 90.1 is developed and revised according to a process defined by ASHRAE, approved by
the American National Standards Institute (ANSI), and jointly sponsored by the Illuminating Engineering
Society (IES). It provides the minimum requirements for energy-efficient design of most buildings,
except low-rise residential buildings. This standard offers detailed minimum energy efficiency
requirements for design and construction of new buildings and their systems, new portions of buildings
and their systems, and new systems and equipment in existing buildings, as well as criteria for
determining compliance with these requirements (ASHRAE 2019b). This standard is updated every three
years. The most recent version is for 2019 and the full name is ANSI/ASHRAE/IES Standard 90.1-2019 -Energy Standard for Buildings Except Low-Rise Residential Buildings.

This section provides a brief overview of building energy codes and draws upon work from DOE (see DOE 2010
and DOE 2016 for source material and additional information).

4
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International Energy Conservation Code (IECC)
The International Energy Conservation Code (IECC) is a model building energy code developed by the
ICC. The IECC contains separate provisions for commercial buildings and for low-rise residential buildings
(three stories or less in height above grade). The current version is the 2018 IECC and the code is
updated every three years. The commercial part of the 2018 IECC references ASHRAE 90.1 2016. Figure
5 provides a map showing that the IECC is in use or adopted in 48 states, the District of Columbia, Puerto
Rico, and the U.S. Virgin Islands.
Figure 5. International Energy Conservation Code (IECC) Adoption Map (ICC 2018)

International Green Construction Code (IgCC)
The 2018 IgCC is a “green code” and is marketed as providing, “the design and construction industry
with the single, most effective way to deliver sustainable, resilient, high-performance buildings” (ICC
2019). The 2018 IgCC is the first fully integrated edition to be developed cooperatively by ICC and
ASHRAE and is now referred to as “2018 IgCC, powered by ANSI/ASHRAE/ICC/USGBC/IES Standard
189.1” (ASHRAE 2019a). Some states and local jurisdictions utilize the IgCC to inform their green codes
and/or stretch codes. Figure 6 provides a map showing that the IgCC is in use or adopted by local
jurisdictions in at least 14 states and the District of Columbia.
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Figure 6. International Green Construction Code (IgCC) Adoption Map (ICC 2018)

State Base Energy Codes
State energy codes vary significantly by state because the U.S. does not have a national energy code.
Most states adopt the national model energy codes for their base code and may include amendments
that can increase or decrease energy efficiency. States like California and Washington have developed
and adopted their own codes. Some states like Arizona and Wyoming are “home rule” states that do not
have state-wide energy codes and local jurisdictions decide what codes to adopt and enforce. Figure 7
and Figure 8 show the status of state energy code adoption for residential and commercial, respectively.
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Figure 7. Status of State Residential Energy Code Adoption (DOE 2018) 5

Adoption is assessed based on a quantitative analysis conducted by Pacific Northwest National Laboratory (PNNL)
of energy savings impacts within a given state. See DOE’s “State Code Adoption Tracking Analysis” website for
more detailed information (DOE 2019e).
5
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Figure 8. Status of State Commercial Energy Code Adoption (DOE 2018) 6

Stretch Codes
Stretch codes, or sometimes called “reach” or “step” codes, establish more advanced efficiency
requirements compared to the base code. 7 Some states allow local jurisdictions to adopt stretch codes
and others do not. Stretch codes can be unique to a jurisdiction or could be developed by a state or
national organization for local jurisdictions to utilize. For example, in 2009, Massachusetts became the
first state to establish a stretch code that local jurisdictions can adopt. Since then, 276 municipalities
have adopted the stretch code (as of October 28, 2019) as shown in Figure 9.

Adoption is assessed based on a quantitative analysis conducted by Pacific Northwest National Laboratory (PNNL)
of energy savings impacts within a given state. See DOE’s “State Code Adoption Tracking Analysis” website for
more detailed information (DOE 2019c).
6

“Stretch,” “reach,” and “step” codes are not universally the same but often have important differences in how
they can be implemented based on respective state laws.

7
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Figure 9. Stretch Code Adoption in Massachusetts (DOER 2019)

In states that do not allow stretch codes, some local jurisdictions utilize stretch codes in other ways to
achieve energy savings, such as requiring them for municipal buildings, voluntary programs, or as a
requirement if receiving financial assistance from the city (ACEEE 2019 and NBI 2018). Figure 10
provides a map developed by ACEEE showing the stringency of local building energy codes and policies
using NBI’s Zero Energy Performance Index (zEPI).
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Figure 10. Local Energy “Stretch” Code Stringency (ACEEE 2019) 8

Appliance Standards
Appliance and equipment standards specify the minimum energy and/or water efficiency levels for
certain products. For over four decades, appliance and equipment efficiency standards have been a
proven tool for individual states and the U.S. government to address energy reduction goals. In the wake
of the early 1970’s OPEC oil embargo and increased environmental concerns regarding power plant
citing, California passed the 1974 Warren-Alquist Act, which established the California Energy
Commission (CEC) and gave it the authority to set appliance efficiency standards. The first state
standards for refrigerators, freezers, and air conditioners were adopted by the CEC in 1976. By 1986, six
states had adopted standards on one or more products. Due to a mixture of federal inaction and
concern from trade associations about varying state standards, energy efficiency advocates and
appliance manufacturers negotiated a compromise solution, which Congress enacted as the National
Appliance Energy Conservation Act of 1987 (NAECA). NAECA established efficiency standards for major
residential appliances and also established preemption provisions that remain in effect today. (See
Nadel 2002; Klass 2010; and Chase, McHugh, and Eilert 2012 for additional appliance standards history).
The sections below provide additional background on federal and state appliance standards.

Federal Appliance Standards
The federal appliance and equipment standards program was initially authorized by the Energy Policy
and Conservation Act (EPCA) in 1975. Subsequent legislation in 1987, 1992, 2005, 2007, and 2012
The two cities listed in Minnesota are Minneapolis and St. Paul. Given that Minnesota does not allow local stretch
codes, our understanding is that the scoring is based on policies for municipal building projects. See ACEEE 2019
and NBI 2019 for additional details.

8
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amended the original EPCA legislation and expanded the list of products subject to standards. The
compiled laws can be found in the U.S. Code Title 42, Chapter 77, Subchapter III, Part A for consumer
products and Part A-1 for certain commercial and industrial equipment. 9
Some standards have been enacted by Congress through legislation and some standards are established
or updated by DOE to carry out the federal laws. The Code of Federal Regulations (CFR) is updated
roughly annually and includes regulations currently in effect. Consumer product appliance standards can
be found in CFR, Title 10, Chapter II, Subchapter D, Part 430 and standards for certain commercial and
industrial equipment can be found in CFR, Chapter II, Subchapter D, Part 431.
In addition to standards, the laws and regulations pertain to the test procedures for the covered product
categories. There are currently at least 67 product categories covered by federal appliance standards
and DOE estimates that these products represent about 90% of home energy use, 60% of commercial
building use, and 30% of industrial energy use (DOE 2019a). Appendix B provides a list of all the federally
covered appliance categories. DOE estimates that between 1987 and 2030, standards completed
through early 2016 will cumulatively save 132 quads of energy, relieve consumers of $2 trillion on
energy spending, and reduce GHG emissions by 7 billion metric tons (deLaski et al 2016). 10
For the regulatory process, DOE follows an established process for developing or updating standards and
test procedures. Many of the steps in the process are required by law but the process can vary by
product category. The following are four key stages (and documents) in the process (ASAP 2019):
•

•

•

•

“Framework Document: The Framework Document outlines the scope of the rulemaking and
explains the relevant analyses that DOE anticipates conducting to determine whether to amend
the standards, as well as for the development of any amended standards. The Framework
Document essentially casts a broad net over the many issues that the rulemaking might
encompass and asks for feedback from stakeholders.
Preliminary Technical Support Document (PTSD): DOE discusses methodologies and results of
the preliminary technical analyses and indicates the scope and type of rule it might propose,
holds a hearing, and requests comments. The preliminary analyses include an analysis of the
costs to achieve higher efficiency levels; an analysis of the life-cycle cost savings and payback
period of higher efficiency levels from the perspective of an individual consumer or business;
and a national impact analysis of the potential national energy savings and net present value
(NPV) of higher efficiency levels.
Notice of Proposed Rulemaking (NOPR): DOE proposes standards levels for the product(s) and
publishes the technical support document (TSD). The latter contains the analyses that support
the proposed levels. The TSD includes a manufacturer impact analysis, a utility impact analysis,
an employment impact analysis, and an environmental assessment, among other detailed
analyses. DOE holds a public hearing and requests public comments once the NOPR is published.
Final Rule: After considering public comments, DOE revises its analysis and publishes the final
rule.

See ASAP’s National Appliance Standards Laws and Regulations webpage for links to each major U.S. energy
legislation.
9

A “quad” is one quadrillion (a thousand trillion) BTUs and is equivalent to 293,071 GWH. The total U.S. energy
consumption for an entire year is roughly 100 quads (for residential, commercial, industrial, and transportation).
10
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In most cases, manufacturers must comply with the standard either three or five years after the new
standard is published, depending on statute requirements. When a standard is updated, the span
between compliance dates is usually at least eight years as shown in Figure 11. For test procedures, DOE
is statutorily required to consider updates every seven years. The long timeframe highlights the need for
long-term planning for successful utility C&S programs.
Figure 11. DOE Appliance Standards Statutory Review and Update Cycle

For selected product categories, DOE uses a negotiated rulemaking process, which was created when
DOE established the Appliance Standards and Rulemaking Federal Advisory Committee (ASRAC). DOE
notes the following: “ASRAC will allow DOE to use negotiated rulemaking as a means to engage all
interested parties, gather data, and attempt to reach consensus on establishing energy efficiency
standards. Rules drafted by negotiation may be more pragmatic and implemented at earlier dates than
under a more traditional rulemaking process.” (DOE 2019b). The ASRAC webpage provides more details
on their working groups. The following are the current ASRAC working groups:
•
•
•
•
•
•
•
•
•
•

Variable Refrigerant Flow Multi-Split Air Conditioners and Heat Pumps Working Group
Circulator Pumps Working Group
Dedicated Pool Pumps Working Group
Walk-in Coolers and Freezers Working Group
Central Air Conditioners and Heat Pumps Working Group
Miscellaneous Refrigeration Products Working Group
Fans and Blowers Working Group
Commercial Package Air Conditioners and Heat Pumps and Commercial Warm Air Furnaces
Working Group
Regional Enforcement Standards Working Group
Manufactured Housing Working Group
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•
•

Commercial/Industrial Pumps Working Group
Commercial HVAC, Water Heating, and Refrigeration Certification Working Group

State Appliance Standards
California adopted the first state appliance standards in 1976 for refrigerators, freezers, and air
conditioners. 11 Just a decade later, six states had adopted state standards for at least one product
category, contributing to the passage of the National Appliance Energy Conservation Act of 1987. NEACA
created the federal appliance efficiency standards program but included preemption provisions that
disallow states from establishing standards different from federal levels (U.S. Code Title 42, Chapter 77,
Subchapter III, Part A, Section 6297. Effect on other law). The current preemption provision states that
“no State regulation, or revision thereof, concerning the energy efficiency, energy use, or water use of [a
product covered by a federal efficiency standard] shall be effective with respect of such covered
product.” States can request a preemption waiver based on “unusual and compelling State or local
energy or water interests” that are “substantially different in nature or magnitude than those prevailing
in the United States generally.” However, to date, the U.S. Department of Energy (DOE) has never
granted a preemption waiver and these waivers are currently not seen as a viable pathway (Klass 2010;
Chase, Pope, and McHugh 2018).
To date, 17 states plus D.C. have enacted state standards as shown in Figure 12. Two of those states no
longer have enforceable state standards because they have been subsequently preempted by federal
standards. The product categories covered by state standards varies and covers approximately 30
product categories and are included in Appendix B. Thus, there are roughly 100 product categories that
either have federal standards or state standards.

Art Rosenfeld, a seminal figure in the energy efficiency field, is widely credited with motivating the first
standards. In 2017, former Governor Brown memorialized Art Rosenfeld by stating the following: "In 1975, Art
Rosenfeld told me that simply by requiring more efficient refrigerators, California could save as much energy as
would be produced by the proposed Sundesert Nuclear Power plant. We adopted Art's refrigerator standards and
many others, did not build the power plant, and moved the country to greater energy efficiency. This is but a small
piece of Art's legacy and his central role across decades of promoting energy efficiency in California and around the
world." (Berkeley Lab 2017).
11
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Figure 12. States that have Enacted State Appliance Standards

Codes & Standards in Minnesota
Building Energy Codes
Minnesota adopts and enforces a statewide building energy code which addresses minimum energy
efficiency requirements in residential and commercial buildings. The adopted codes are based on
national model energy codes, the International Energy Conservation Code (IECC) and ASHRAE 90.1,
which are developed every three years through the International Code Council (ICC) and American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) national code development
process, respectively. The Minnesota Energy Code ensures a baseline level of efficiency is incorporated
into all new and some existing buildings in the state. The 2015 Minnesota Energy Code was the first time
the state adopted a model code for its energy code; previously Minnesota wrote its own energy code.
Historically the energy code has been updated every six years.

Minnesota Statewide Residential and Commercial Energy Code
Applicable Laws and Regulatory Process
Minnesota adopts a statewide energy code and the suite of ICC international building codes (with the
exception of plumbing code) which include the International Residential Code, International Building
Code, International Fire Code and several others by reference, unlike other states in the Midwest. The
adoption and enforcement of all building codes is required in state statute. While Minnesota has a
statewide building energy code, enforcement is not statewide.
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Minnesota Statute 326B.106 requires the Commissioner of Labor and Industry, in consultation with the
Construction Codes Advisory Council (CCAC), to adopt state building codes to govern all aspects of
construction, including energy. Beginning with the 2018 edition and every six years thereafter, “the
commissioner shall review the new model building codes and adopt the model codes as amended for
use in Minnesota, within two years of the published edition date.” However, this statute specifically
requires that the Commissioner act in accordance with federal law (42 U.S.C. 6833) for each new
residential and commercial model energy code where the US Department of Energy (DOE) has issued an
affirmative determination.
The Minnesota Energy Code is promulgated under state statute but is developed and adopted through a
regulatory process. A description of this process is below: 12
1. The Department of Labor and Industry (DLI) initiates the process to adopt a new statewide
energy code. DLI convenes an Energy Technical Advisory Group (TAG), appointed by the
Construction Codes Advisory Council (CCAC), to review the latest version of the International
Energy Conservation Code (IECC) for both commercial and residential buildings.
2. The Energy TAG considers proposed amendments and public testimony given at the TAG
meetings and recommends changes to the model energy code for adoption in Minnesota.
3. The CCAC reviews the recommendations from the TAG as well as comments provided during
public meetings when drafting a proposed code.
4. After the CCAC meetings are complete, the code then goes to the DLI staff and Commissioner
for review.
5. After the Commissioner makes a final recommendation, the code is sent to the State Revisor,
where it is put into code language.
6. The code is then published in the Minnesota State Register and on the DLI website. There is a
30-day review period during which public comments on the proposed code are accepted and
changes are made if necessary.
7. If more than 25 requests for further review of the code are made during the public comment
period, a public hearing is scheduled. At this point, the code is reviewed by an Administrative
Law Judge (ALJ) to determine if the code abides by Minnesota Law. This step only occurs if a
review is requested by the public.
8. Once the code is approved, it is signed by the Governor. The code is effective 270 days after the
rule’s notice of adoption is published in the State Register (SF 1371), unless a request to shorten
or extend the timeline has been made.

Status
The 2015 Minnesota Energy Code, based on the 2012 IECC with state specific amendments, is currently
in effect for residential buildings throughout the state. It was adopted August 18, 2014 and went into
effect on February 14, 2015 (DOE 2019c). Minnesota’s most recent commercial energy code is based on
the 2018 IECC version and became effective on March 31, 2020.
An effort to adopt the 2018 IECC by reference is currently underway by the Minnesota DLI. Proposed
rules to adopt the commercial provisions of the 2018 IECC including amendments were published in the
State Register on September 16, 2019. The proposed adoption of the residential provisions of the 2018
IECC were initially on hold due to the lack of a final affirmative determination from US DOE; the positive
We are not aware of an official outline of the adoption process that exists on the DLI website. This outline is
derived from MEEA’s experience with the adoption process.

12
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determination came very late and the state process eventually went to an Administrative Law Judge to
determine if the state was required to adopt the residential provisions of the 2018 IECC. The judge’s
ruling was released on September 30, 2020, and stated that the law supported both sides, and the state
could choose to adopt or not adopt at this time. 13 However, the judge made the recommendation to DLI
to not adopt the residential provisions of the 2018 IECC at this time. What is currently unclear is
whether the state can adopt the upcoming 2021 IECC residential provisions, or if it will be required to
stay on the commercial energy code’s six-year cycle, meaning the next statewide adoption (including
residential provisions) will be of the 2024 IECC. The 2018 IECC commercial provisions are still expected
to be signed into law.

Code Compliance

Residential Energy Baseline Studies
2012 Study: In 2012, the Minnesota DLI, Construction Codes and Licensing Division (CCLD) conducted

an energy code compliance assessment for the Minnesota Department of Commerce, Division of Energy
Resources (Commerce) (Hernick 2013). The purpose of this assessment was twofold: (1) assess the
baseline building energy code compliance of new and renovated residential (and commercial, as
discussed below) buildings in accordance with the American Recovery and Reinvestment Act (ARRA)
energy program requirement, and (2) identify procedural changes and/or training that would improve
compliance rates. The ARRA energy program requirement stipulated implementing a residential building
energy code that met or exceeded the most current International Energy Conservation Code (the 2009
IECC at the time of this study).
While Minnesota has a statewide building energy code, enforcement is not statewide. The tool used to
generate a representative sample of new or renovated homes only drew from jurisdictions that enforce
the code. The CCLD assessment found that residential buildings in Minnesota fell short of meeting the
ARRA standards, primarily due to differences between the Minnesota building energy code in effect at
that time and the ARRA standard. All homes on average were about 77 percent compliant with the
provisions of the 2009 IECC. New construction was somewhat more compliant at 80 percent while
additions and renovations were somewhat lower at 72 percent and 73 percent, respectively.
Components that were consistently found to be in low compliance included:
•
•
•
•
•

Submitted documents lacking needed information like:
o U-value information on exterior doors
o Heating and cooling calculations to assure proper sizing of HVAC equipment
Attic access panels did not meet R-value required for rest of attic
R-values of ceiling insulation less than required
R-values of basement insulation less than required
Required posting of building energy certificate.

Components that were consistently found to be in high compliance included:
•
•

Dampers installed on air intakes and exhausts
Wall insulation installed in accordance with manufacturer’s instructions

See “In the Matter of Possible Amendments to the Minnesota Residential Energy Code, Part 1322,” September
30, 2020 ruling from Minnesota Office of Administrative Hearings.
https://www.dli.mn.gov/sites/default/files/pdf/1322-alj-report.pdf
13
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•
•
•

Programmable set-back thermostats installed on forced air systems
Labeled windows that met requirements
Sealing building envelope and components, including recessed lights.

In addition to upgrading the residential building energy code (which occurred in 2014), the CCLD
recommended providing continuing education for building officials, design professionals, and
contractors on the code and required submittals. They recommended education emphasizing code
requirements for the correct sizing of mechanical equipment.
2020 Study: In 2020, a new study of residential characteristics and energy savings opportunities relative
to the prescriptive energy code was completed in Minnesota with funding from the Minnesota
Department of Commerce, Division of Energy Resources (Slipstream 2020). The study was designed to
address characteristics and opportunities in both new construction and renovation relative to the
prescriptive energy code. It drew building samples from both code enforcement and non-enforcement
zones (the research used a more robust sample from non-enforcement zones compared to the 2012
study). The study also recruited homeowners instead of builders for on-site data collection to avoid
builder self-selection bias.
The residential study examined the characteristics and energy savings opportunities associated with
new and renovated homes in Minnesota that are subject to residential energy code, which includes
single-family homes and multifamily properties that are three stories or less in height.
The four objectives of the study were to: 1) characterize construction practices for new and renovated
homes in Minnesota; 2) assess the lost energy savings associated with construction practices relative to
prescriptive code; 3) estimate the potential energy savings for beyond-prescriptive-code practices and
measures; and 4) provide guidance for Minnesota utilities in their program efforts related to residential
new construction and renovation. A formal assessment of energy code compliance was not an objective
of the study: instead, the study sought to benchmark energy performance and savings potential relative
to prescriptive energy code, which is only one of the possible compliance paths that builders can take.
Further, an analysis of construction and renovation first costs relative to beyond- prescriptive-code
measures was outside of the scope of work of the project.
The study gathered data for a statistically representative sample of 100 Minnesota single-family homes
and leveraged similar data from a separate Department of Energy study of 25 low-rise multifamily
properties in the state. The study relied on energy modeling to estimate energy consumption and
energy costs for homes in the study using REM/Rate, a well-known residential modeling software tool.
Key findings from the study were as follows:
•

•
•

New single-family homes in Minnesota are currently being built above prescriptive energy code
in terms of air-leakage and windows. At about $2,160 per year, energy costs for the average
new home are modeled to be about 4 percent less than they would be if all homes were built
exactly to prescriptive energy code (Figure 13).
Many homes in the study had at least one item that was not up to prescriptive energy code.
However, these generally have minor implications for energy use and cost. Correcting belowenergy code items would save the average homeowner only about $30 per year.
There is considerable remaining potential for beyond-prescriptive-code energy savings. If all
homes were built with all the most efficient characteristics found in different homes in the study
sample, energy bills would be reduced by about 25 percent (Figure 13) and the average home
would use 2,400 fewer kWh of electricity and 370 fewer therms of natural gas annually.
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•
•

•

•
•

•

The study found little difference in modeled energy performance between homes located in
jurisdictions that have formally adopted the state building code—and can therefore issue
permits and conduct inspections—and those in areas that have not done so.
The study also found little difference in modeled energy performance between homes that were
certified under a utility whole-home new construction program and those that were not. This
does not necessarily mean that utility programs have been ineffective: with about 40 percent
statewide participation, it is possible that the programs have had a spillover effect into the
broader market, a possibility that was beyond the scope of the current study.
The estimated 20 percent of new homes that lack natural gas service employ a wider variety of
space-heating strategies—including electric resistance heat—and are also more likely to be slabon-grade or have a crawlspace foundation. These homes are overwhelmingly served by
cooperative electric utilities.
Widespread issues were found with the balanced mechanical ventilation systems that are
required by energy code in Minnesota. Correcting mechanical ventilation issues would likely
improve indoor air quality in new homes, but also increase energy consumption somewhat.
In comparison to the statewide new-construction market (which has ranged between about
11,000 and 14,000 single family housing units per year in recent years), renovation appears to
offer less energy savings potential. About 1 in 1,000 single-family households undertakes an
addition or major remodel each year, which adds up to a few thousand homes per year. As with
new-construction, lost savings for renovation that is below prescriptive energy code appears to
be small on average—though one of the 13 renovation-project homes in the study sample
showed substantial lost savings from an attic that was left completely uninsulated. Beyondprescriptive-code savings are certainly possible for renovation projects, but the potential
appears to be much more limited because only part of the home is typically affected by
renovation.
Lost-savings potential for low-rise multifamily new construction may be somewhat higher than
that for the single-family segment. There may also be more opportunities to displace electricresistance heat with air-source heat pumps, as Census data indicate 40 percent saturation of
electric heat in this segment. Field data on these properties are lacking, however.
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Figure 13. Statewide average energy costs and savings under various scenarios (weighted population

estimates)

Commercial Energy Baseline Studies
2012 Study: In addition to the residential compliance study discussed above (Hernick 2013), the
Minnesota DLI, CCLD conducted an energy code compliance assessment for commercial buildings (DLI
2013). The purpose of this assessment was twofold: 1) assess the baseline building energy code
compliance of new and renovated commercial buildings in accordance with the American Recovery and
Reinvestment Act (ARRA) energy program requirement, and 2) identify procedural changes and/or
training that would improve compliance rates. The ARRA energy program requirement stipulated
implementing a commercial building energy code that met or exceeded ANSI/ASHRAE/IESNA 90.1-2007.
While Minnesota has a statewide building energy code, enforcement is not statewide. The tool used to
generate a representative sample of new or renovated commercial buildings only drew from
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jurisdictions that enforce the code. In order to broaden the sample scope, CCLD contacted local
jurisdictions in both enforcement and non-enforcement counties to identify buildings that would qualify
for the study. Minnesota also has a requirement that any new or renovated buildings that receive
general obligation bond funding must comply with the B3 Guidelines. Ultimately, the sample buildings
included two projects that were required to comply with B3 and thus were assumed to be 100 percent
compliant with ANSI/ASHRAE/IESNA 90.1-2007, but the study authors concluded that they did not skew
the results. All-in-all, 30 new buildings, 30 additions, and 12 renovations were studied for the
commercial code compliance assessment.
The CCLD assessment found that commercial buildings in Minnesota were in high compliance with the
ARRA standard. Commercial buildings on average were about 92 percent compliant with the provisions
of ANSI/ASHRAE/IESNA 90.1-2007. Additions and renovations were somewhat more compliant at 93
percent while new construction was somewhat lower at 90 percent.
While commercial buildings were observed to be in high compliance with the ARRA standard, the CCLD
recommended providing continuing education for building officials, design professionals and contractors
on the code and required submittals to address those areas of low compliance. They recommended
education emphasizing code requirements for the correct sizing of mechanical equipment.
2020 Study: Similarly, in 2020 the Minnesota Department of Commerce, Division of Energy Resources
funded a statewide commercial baseline study to understand the characteristics and energy savings
opportunities associated with new and majorly renovated commercial properties in Minnesota
(Slipstream et al. 2020]. The commercial study gathered data for 78 building projects that followed the
2015 Minnesota Commercial Energy Code, which was in effect from June 2015 to March 2020. The
projects spanned four major building segment groups which included 1) high-rise multifamily, 2) office,
3) food service and retail, and 4) education and other (which encompasses public assembly, public order
and religious facilities).
Key results from the study are as follows:
•

•
•

•
•

•

All building segments demonstrated population-weighted average compliance rates ranging
from 69% to 84%. Small high-rise multifamily and both education/other building segments
showed a statistically significantly higher level of energy code compliance when compared to
others.
The statewide potential for energy savings from complying with energy code elements that are
not currently complied with is estimated to be approximately $9,733,000, with an electrical
savings of 73,089,700 kWh and a natural gas savings of 3,274,500 therms.
The statewide potential for beyond code energy savings from exceeding the requirements of the
baseline energy code in high-rise multifamily, office, food service and retail building types is
estimated to be approximately $6,340,400, with an electrical savings of 47,730,700 kWh and a
natural gas savings of 2,115,400 therms.
Envelope energy code elements had higher levels of code compliance and lower lost energy
savings than mechanical, plumbing, electrical or lighting code elements.
Mechanical energy code elements generally yielded the lowest compliance rates. Much of the
non-compliance in this category comes from control and configuration elements, as opposed to
equipment or hardware. HVAC control elements were likely to be non-compliant when
mechanical commissioning did not meet code.
The study found several code elements that commonly go beyond prescriptive energy code
requirements, suggesting that in these instances, code may be lagging industry standards and/or
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•

•

market capacity. These include: mass wall insulation, interior and exterior lighting power, HVAC
equipment efficiency, energy recovery type and effectiveness, gas domestic water heater
efficiency, and gas space-heating boiler efficiency.
Plan documentation has the potential to affect whether a building meets energy code because it
is the primary method to convey to the construction team what is to be built. If an element is
poorly documented in the plans and specifications, there is risk for confusion in how the
building actually gets built. Energy code elements that are often found to be poorly documented
include: mechanical and lighting commission plan and a number of controls such as thermostat
setback and deadband, optimal start control and receptacle control.
Energy code compliance path was not always documented clearly in the drawing set. In about a
third of the study sample, the researchers were able to confirm that the 2015 Minnesota Energy
Code was specified but there was no indication of selecting IECC 2012 or ASHRAE 90.1-2010. In
cases where IECC 2012 was specified, the majority did not further indicate an additional
efficiency package option path under C406.

Minnesota Local Building Energy Codes / “Stretch Codes”
Applicable Laws and Regulatory Process
Enforcement of the energy code is conducted at the local level in Minnesota, but the state has the
authority to inspect and enforce in unincorporated areas or local jurisdictions without an enforcement
mechanism (Minnesota Statute 326B.121 Subd. 2.). All jurisdictions that have over 2,500 people are
required to adopt and enforce the state building code (which includes the energy code); those below
that threshold are given the option to do so. Although the state can enforce in jurisdictions that have
not adopted statewide building codes, the ability to do so is constrained by resources. If a jurisdiction
has adopted statewide building codes and is not enforcing them, the Minnesota DLI will typically work
with the jurisdiction to improve their inspection program, or in rare cases, revoke their enforcement
authority.
Additionally, the Minnesota DLI requires residential contractors and residential and commercial code
officials to take a test to become licensed to build or inspect in the state. As with other states, these
licenses provide an avenue of redress if a builder or code official consistently does not comply with or
enforce the energy code.

Stretch Codes
As outlined in Minn. Stat. § 326B.121 subd. 1(b), the State Building Code supersedes the building code of
any jurisdiction. On the surface it may appear that a jurisdiction is currently not allowed to adopt a
building energy code that is either more or less restrictive than the Minnesota Energy Code. However, as
indicated in Minn. Stat. § 326B.106 subd. 1(c), the Commissioner of Labor and Industry has the authority
to adopt amendments to the building codes to improve the efficiency or use of the building. This may
create an opening for the Commissioner to adopt a state stretch code appendix as part of the Minnesota
Energy Code, but a formal interpretation of the statute by the state has not been conducted.
In the 2019 legislative session, an effort was made to provide clarity and explicitly allow jurisdictions
authority to adopt a stretch code, or a code that is more efficient than the statewide code. HF 2396,
which ultimately did not pass out of session, proposed the creation of a voluntary stretch code that
jurisdictions could adopt to regulate commercial buildings based on Minnesota’s B3 Sustainable Building
2030 (SB 2030) Energy Standard. SB 2030 compliance is currently required for all projects that receive
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general obligation bond funding from the State of Minnesota. This performance standard is
administered and supported by the Center for Sustainable Building Research (CSBR), Willdan, Center for
Energy and Environment, and LHB (Minnesota B3 2017).
In part due to the interest in stretch codes from various stakeholders, two groups convened in 2019 to
discuss various associated issues. One stakeholder group is the “Cities Advanced Building Performance
Working Group,” which is supported by the “Planning Team Cities” of Minneapolis, Saint Paul,
Bloomington, Edina, Rochester, and St. Louis Park, and facilitated by CEE and Fresh Energy. The stated
purpose of the group is “to build a broad understanding of common interests and the landscape of
challenges and concerns so that we develop a durable policy ask that reduces the impact of commercial
building performance.”
The second stakeholder group is the “Building Efficiency Workgroup” convened by DLI and Commerce. It
was an informal process convened with a goal “to determine potential policy solutions needed to enable
cities to voluntarily promote or otherwise ensure greater energy efficiency and better energy
performance measures for new & major renovations of commercial and multifamily residential
buildings.” 14 DLI and Commerce finalized their report and recommendations in December 2020,
discussing the divergent perspectives presented in the workgroup related to stretch codes (or
“voluntary, advanced energy building standards for local units of government” as described in the
report; see DLI and Commerce 2020, pg. 11). Ultimately, the final report recommended a statewide
approach, as described below:
“The charge of the Building Efficiency Workgroup was to examine policy solutions
that would enable cities to voluntarily promote or otherwise ensure greater energy
efficiency measures for commercial and large multifamily buildings. Through the
workgroup process, the departments concluded that improving building energy
efficiency would have a greater energy savings impact if code improvements were
adopted and enforced statewide in the base energy code.
The departments recommend the current statewide commercial energy code be
advanced and accelerated such that it achieves net zero by 2036. A net-zero building
is a building with greatly reduced energy needs. In such a building, efficiency gains
have been made so that the balance of energy needs can be supplied with renewable
energy technologies. Renewable energy procurement should allow for a flexible
compliance path (DLI and Commerce 2020).”
The workgroup discussions and final recommendations informed our Roadmap project process savings
estimates. For example, in “Results” section below, we model the technical potential savings of
achieving a net-zero statewide commercial statewide base energy code by 2036. 15

This website created for the Workgroup includes members, meeting agendas, and meeting minutes:
http://www.dli.mn.gov/about-department/boards-and-councils/building-efficiency-workgroup.
14

For additional context, see Richard Graves presentation during public stakeholder webinar #2. The recording and
presentation slides are available at the MN Codes & Standards Roadmap project website (www.mn-csroadmap.org).The summary notes are included in Appendix D.
15
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Appliance Standards
Federal Appliance Standards Applicable in Minnesota
Applicable Laws and Regulatory Process
See the “Codes & Standards Primer” section above for background on applicable laws and the regulatory
process.

Status
There are currently at least 67 product categories covered by federal appliance standards and DOE
estimates that these products represent about 90% of home energy use, 60% of commercial building
use, and 30% of industrial energy use (DOE 2019a). Since all of these federal appliance standards and
test procedures apply to products sold in Minnesota, federal standards are very important to track to
understand impacts on CIP incentive programs. Participating in federal standard advancement can be a
significant savings opportunity for a MN C&S program, as discussed in subsequent sections. Appendix B
provides a list of federally-covered appliance categories.
In 2017 ASAP and the ACEEE published a report that estimated the benefits from federal appliance
standards. This report estimated that standards save Minnesota consumers about $436 every year on
utility bills, while Minnesota business save $359 million, as shown by the infographic in Figure 14
(deLaski and Mauer 2017).
Figure 14. Minnesota Benefits from Federal Appliance Standards
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Compliance
DOE has published certification, compliance, and enforcement regulations for federal appliance
standards in the Code of Federal Regulations (CFR) at 10 CFR part 429.
We are not aware of any national comprehensive studies that have assessed the compliance rates for
federal appliance standards. However, the California Public Utilities Commission (CPUC) has assessed
compliance rates for selected federal appliance standards as part of its impact evaluation of the
California Investor-Owned Utilities (IOU) C&S program. 16 For 18 federal product categories, they
estimated that compliance ranged from 35% to 100%, with an average of 90% (Table 15. DNV GL and
Cadmus 2017).

Minnesota State Appliance Standards
Applicable Laws and Regulatory Process
See the “Codes & Standards Primer” section for background on applicable federal laws that impact
potential Minnesota state appliance standards. In particular, once a federal standard is established,
states are generally preempted from establishing state standards for those product categories. With the
exception of California, all states that currently have state standards enacted those standards through a
legislative process. 17 ASAP works with state representatives and stakeholders that are interested in
pursuing state standards and develops a “Model Bill” that state representatives can leverage for crafting
legislation. 18

Status
Minnesota currently does not have any state appliance standards.

Compliance
Minnesota currently does not have any state appliance standards, so compliance rates are not
applicable.

Benchmarking and Existing Building Performance Standards
Several jurisdictions within the state have adopted and are enforcing mandatory energy benchmarking
ordinances. Although the structure of these ordinances differ by jurisdiction, the intent of each is to
require that large building owners track and report their energy usage. According to data collected on
over 35,000 buildings through the U.S. Environmental Protection Agency’s (EPA) Energy Star Portfolio
Manager Tool, buildings that are consistently benchmarked achieved average annual energy savings as a
result of benchmarking year over year is 2.4% (EPA 2012). Minneapolis reports that the weather-

Non-compliance for an appliance standard is broadly defined as when products manufactured after a specified
compliance dated do not meet the designated standard requirements.
16

In California, state standards are developed through a regulatory process overseen by the California Energy
Commission. Many states have leveraged California’s state standards to enact identical or similar standards.
17

The 2021 Model Bill (updated in October 2020) is available. (https://appliancestandards.org/sites/default/files/2021_Model_Bill_ASAP_Final_Oct_9.docx).
18
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normalized energy use intensity of commercial buildings included in their mandatory benchmarking
program decreased by 4% between 2015 and 2018 (City of Minneapolis 2019).
Currently, the Minnesota cities of Minneapolis, Edina, St. Louis Park, and Saint Paul have adopted
benchmarking ordinances. While the types and sizes of buildings required to comply vary by city (as
shown in Table 2), there are several common themes between the four ordinances. Most call for: 1)
tracking and reporting annual energy and water consumption data, 2) a phased-in approach starting
with municipal buildings ≥ 25,000 sq. ft. in year one and expanding to include other building types and
sizes in subsequent years, and 3) disclosure of summary data to the public by the program director.
However, there are several exceptions; Edina’s ordinance does not require water benchmarking, St.
Louis Park does not use a phased-in approach, and Saint Paul does not require consumption data to be
reported to the City or shared publicly.
Through the Efficient Buildings Collaborative, Hennepin County aids Minnesota cities in the
development, adoption, and implementation of benchmarking ordinances and provides a platform to
publicly disclose submitted data. 19 Edina, Saint Paul, and St. Louis Park are among the participating
cities.
Table 2. City Benchmarking Ordinances

City

Adoption Date

Applicable Buildings

Minneapolis

February 8, 2013

Municipal buildings ≥ 25,000 sq. ft.
Non-industrial buildings ≥ 50,000 sq. ft.

Edina

June 4, 2019

Non-industrial buildings ≥ 25,000 sq. ft.

St. Louis Park

December 2019

All buildings ≥ 25,000 sq. ft. except condominiums and
exempt industrial buildings

Saint Paul

January 22, 2020

Municipal buildings ≥ 25,000 sq. ft.
Non-industrial buildings ≥ 50,000 sq. ft.

New York City, Washington, D.C., St. Louis, MO, and the state of Washington recently adopted the
nation’s first existing building performance standards (EBPSs) that leverage benchmarking requirements.
EBPSs are different from traditional building energy codes because they require certain types of existing
buildings to improve their energy performance and/or GHG emission impacts even if the building
owners do not otherwise trigger the energy code. EBPSs utilize benchmarking data to set standard
performance targets for different building types. (See Majersik 2019 for additional information on
EBPSs.)

Utility Programs and Involvement
Minnesota utilities currently do not administer or implement any dedicated codes and standards
programs. However, Xcel Energy and CenterPoint Energy are about to deploy a City Code Compliance

Benchmarking data submitted through the Efficient Buildings Collaborative can be found on the Efficient
Buildings Collaborative Interactive map (http://efficientbuildingsmap.hennepin.us/).
19
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Support pilot program for 2021-23 (pending approval) in conjunction with Minnesota Center for Energy
and the Environment (CEE) as described below.

Building Energy Codes Compliance Pilots
2015-2018 Pilots
In 2015, the Center for Energy and Environment, with funding from Commerce, implemented two pilot
programs aimed at achieving greater code compliance in commercial buildings (Landry et al 2018).
Rather than attempting to achieve comprehensive compliance with every energy code measure, these
pilot programs employed two engagement approaches targeting high energy impact and/or low
compliance measures. Both engagement approaches provided technical assistance on individual
building projects: one assisted building design teams directly and the other assisted city staff with
reviewing construction documents at the time of the permit application.
Program approach one provided design team support for specific small building types with the objective
of making an impact on the underserved market of small building design. The goal was to help design
teams address key energy code items early in the design and development process in order to avoid
costly changes later. These basic requirements represented energy code line-items with the lowest
compliance rate and/or the largest energy impact for the specific type of building (office, retail,
restaurant, and multifamily/lodging). Incentives were given to building owners and project teams
participating in the pilot program for successfully incorporating this set of basic efficiency requirements.
Larger incentives were provided for achieving another level of compliance with a set of energy design
requirements that exceeded code.
Program approach two provided city building code staff with technical assistance from an energy
engineer as they reviewed plans and other project submittals. Again, the goal was to identify and correct
problems before construction, at which time substantial changes are generally impractical or cost
prohibitive. The focus for the energy engineer was on projects requiring the review of building energy
simulations because they show whole building performance and allow exemptions from a number of
code line-items. Few code officials have expertise or time to review these submittals. The energy
engineer developed checklists of the key design elements that exceeded code and made up for
exemptions in other areas and reviewed them for accuracy and bias in the simulation process.
With their focus on improving compliance among the highest impact measures, these two pilots were
able to capture 70 to 87 percent of potential savings. While both engagement approaches achieved
savings, recruitment success was lower, and recruitment cost were higher with design teams than with
city staff. One-third of the total per-building cost for the design team approach was used on recruiting
efforts (46 percent if incentive costs are included) in comparison to 10 percent or less of total perbuilding costs used for projects receiving city support for plan review. Additionally, city projects for plan
review exceeded the target for participation, while design team projects fell short.
Results from these pilots show that cost-effective savings are achievable through targeted commercial
code compliance programs, despite Minnesota’s relatively high code compliance rate as indicated in the
2012 compliance studies.
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2021-2023 Proposed Pilot
Building on the pilots discussed above, CEE partnered with Xcel Energy and CenterPoint Energy to
submit a program design, which is currently in the state approval process. The program, which aims to
run 2021 through 2023, is based upon the pilot approach that focused on city reviewers, rather than
design teams. The program will be based on updated codes and will focus on new construction and
major renovation buildings larger than 50,000 square feet. As described in the process flow chart in
Figure 15 below, cities have been engaged to determine project review criteria, as not all projects will be
reviewed, and project teams will continue their normal process to submit projects. Building engineers
and certified reviewers will complete a code compliance check and report preparation for the projects
the city selects, and CEE will offer some additional follow up support to cities. Critical to the program
design is that city code officials will continue to lead the process, while the program supports their
efforts.
Figure 15. City Code Compliance Support Program Process Flow 20

Estimating Energy Savings Potential in Minnesota
Introduction and Context
The Next Generation Energy Act of 2007 (NGEA) established energy-saving goals for electric and gas
utilities that operate in the state of Minnesota. The statue explicitly states that that “energy codes and
appliance standards” can be a strategy to achieve the energy conservation policy goal (NGEA 2007,
added underline and bold for emphasis):
216B.2401 ENERGY SAVINGS POLICY GOAL.
“The legislature finds that energy savings are an energy resource, and that costeffective energy savings are preferred over all other energy resources. The legislature
20

Nissen 2020.
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further finds that cost-effective energy savings should be procured systematically and
aggressively in order to reduce utility costs for businesses and residents, improve the
competitiveness and profitability of businesses, create more energy-related jobs,
reduce the economic burden of fuel imports, and reduce pollution and emissions that
cause climate change. Therefore, it is the energy policy of the state of Minnesota to
achieve annual energy savings equal to at least 1.5 percent of annual retail energy
sales of electricity and natural gas through cost-effective energy conservation
improvement programs and rate design, energy efficiency achieved by energy
consumers without direct utility involvement, energy codes and appliance standards,
programs designed to transform the market or change consumer behavior, energy
savings resulting from efficiency improvements to the utility infrastructure and
system, and other efforts to promote energy efficiency and energy conservation.”
The Conservation Improvement Program (CIP) is funded by ratepayers and administered by electricity
and natural gas utilities in Minnesota. The Minnesota Department of Commerce, Division of Energy
Resources (Commerce) oversees CIP to ensure that ratepayer dollars are used effectively in achieving
those goals and that energy savings are reported as accurately as possible. Commerce also provides
technical assistance and tools to help utilities identify conservation opportunities, calculate savings, and
report program results. The Conservation Applied Research and Development (CARD) program funds
projects to identify new energy-saving technologies, improve the effectiveness of existing energy
conservation programs, and document carbon dioxide reductions. To date, CIP-funded programs have
not focused explicitly on codes and standards advancement efforts.
The Technical Reference Manual (TRM) provides algorithms used to calculate energy savings, and the
Energy Savings Platform (ESP) provides a centralized forum in which to calculate program savings and
submit plans and reports.
There are a variety of processes and procedures in place for estimating and approving energy savings
quantification from CIPs in Minnesota. The key processes are as follows.

Minnesota Technical Reference Manual
Commerce oversees the TRM development and updated process. The TRM is:
“A set of standard methodologies and inputs for calculating the savings impacts and costeffectiveness of energy conservation improvement programs (CIP) in Minnesota. The TRM also
documents the calculations that are embedded in the Minnesota Department of Commerce Smart
Measure Library on ESP®, a set of working models for real time savings calculations and tracking
that is available for free to all Minnesota utilities.” (Commerce 2019b).
The Department updates this document annually, revising existing measures and adding new measures.
There is not currently any guidance in this document for estimating or evaluating savings from codes
and standards programs.
We discuss how the TRM could be utilized to estimate MN C&S Program savings in the “Conclusions and
Recommendations” section.
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Potential Studies
The Department regularly commissions broad studies of the statewide technical and achievable energy
savings potential of CIPs (and their individual measures). The most recent study was completed in 2019.
The stated objectives of that study were to:
•
•
•

“Estimate statewide electric and natural gas energy efficiency and carbon-saving potential for
2020-2029;
Produce data-driven and stakeholder-informed resources defining market segments, end uses,
measures, and programs that could be targeted in the decade ahead to realize the state’s costeffective energy efficiency potential; and
Engage stakeholders in order to help advance robust energy policies and energy efficiency
programs in the state, and to inform future efficiency portfolio goals.” (CEE, Optimal Energy, and
Seventhwave 2019).

The most recent study considered codes and standards impacts on baselines but did not include any
potential estimates for savings related to codes and standards measures or programs. Two relevant
excerpts from the study related to the codes and standards are included below:
•

•

“Historically, improvements in technologies and programmatic strategies have more than offset
the increasing baselines over time from rising codes and standards, along with natural efficiency
adoption. The team has yet to see a situation where we are approaching physical limits on
efficiency improvements in most end uses.”
“Stakeholders also pointed to savings from codes and standards as another area for regulatory
clarity.” (CEE, Optimal Energy, and Seventhwave 2019).

We discuss how future potential studies could be updated to estimate MN C&S Program savings in the
“Conclusions and Recommendations” section.

Codes & Standards Program Approaches21
A utility C&S Program can encompass several different approaches. In the section below, we outline
program activities that utilities can take in the seven different C&S “subprogram” categories shown in
Figure 16. 22 Some utility C&S programs currently only include compliance improvement activities, others
include some of the approaches (e.g., programs in Arizona and Massachusetts), and others include all
seven (e.g., programs in California). 23

This section provides generalized C&S program approaches that could be incorporated into a C&S program,
including in Minnesota. In subsequent sections, we provide C&S program details for specific states or regions.
21

In general, it’s beneficial for multiple utilities to coordinate on C&S programs activities that have statewide
impacts (rather than having individual, non-coordinated programs). We discuss further in the “Recommendations”
section.

22

For additional context and information on utility C&S program activities, see the California IOU presentations
from two meetings in 2016 as part of the California Energy Efficiency Coordinating Council meetings: (1) March 15,
2016 Stage 1 Meeting, and (2) May 4, 2016 Stage 2 Meeting.
23
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Figure 16. Utility C&S Program Approaches

Building Codes Advancement (State)
Appliance Standards Advancement (State)
National Codes and Standards Advancement
Compliance Improvement
Local Engagement
Code Readiness
Planning and Coordination

Building Codes Advancement (State)
Building codes advancement at the state level can include but is not limited to the following activities:
•
•

•

•

Work Plan
o Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
Pre-Adoption Code Enhancement Proposals
o Conduct primary research (e.g., field studies, lab testing) and secondary analysis
o Create a report for a code enhancement proposal that includes the following:
 Market analysis
 Energy analysis
 Economic analysis
 Engineering analysis
 Code change proposal(s)
 Energy savings analysis
Advancement Technical Support
o Participate in state agency technical advisory groups related to energy codes
o Participate in public workshops and hearings
o Respond to comments from state agency staff and stakeholders
o Submit comment letters
o Support development of code manuals
Post-Adoption
o Support updates to the compliance manuals or documentation
o Support updates to compliance software
o Track impacts and savings.

Appliance Standards Advancement (State)
Appliance standards advancement at the state level can include but is not limited to the following
activities:
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•
•

•

•

Work Plan
o Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
Pre-Adoption Standard Enhancement Proposals
o Conduct primary research (e.g., field studies, lab testing) and secondary analysis
o Create a report for a standard enhancement proposal that includes the following:
 Market analysis
 Energy analysis
 Economic analysis
 Engineering analysis
 Standard change proposal(s)
 Energy savings analysis
Advancement Technical Support
o Participate in state agency technical advisory groups related to appliance standards, if
applicable
o Participate in public workshops and hearings, if applicable
o Participate in ASAP’s state appliance standards stakeholder meetings
o Engage legislative and/or executive branch staff to support new state appliance
standard
o Engage with various stakeholder groups to solicit input and encourage support
o Respond to comments from state agency staff, legislative staff, and other stakeholders
o Submit comment letters, if applicable
Post-Adoption
o Support compliance process
o Track impacts and savings.

National Codes and Standards Advancement
National codes and standards advancement efforts can include but are not limited to the following
activities:
•

Model energy codes
o Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
o ASHRAE 90.1 participation
 Conduct research on possible code proposal
 Calculate possible state savings for code proposals
 Attend public meetings
 Participate in working groups
 Engage stakeholders for input and encourage support for code proposals
 Vote on code proposals
o IECC participation
 Conduct research on possible code proposal
 Calculate possible state savings for code proposals
 Attend public meetings
 Participate in working groups
 Engage stakeholders for input and encourage support for code proposals
 Vote on code proposals
o IgCC participation
 Conduct research on possible code proposal
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•

 Calculate possible state savings for code proposals
 Attend public meetings
 Participate in working groups
 Engage stakeholders for input and encourage support for code proposals
 Vote on code proposals
DOE appliance standards and test procedures rulemakings
o Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
o Review DOE rulemaking documents
o Assess and document state and utility savings and impacts from proposed standard
updates
o Conduct primary research (e.g., field studies, lab testing) and secondary analysis
o Participate in DOE rulemaking events
o Provide oral comments at DOE meetings
o Engage stakeholders for input and encourage support for standard proposals
o Participate in ASRAC working group meetings and negotiated rulemakings
o Submit comment letters to DOE at different rulemaking stages. (Note: utilities with
current C&S programs have sent jointly signed letters for selected product categories).

Compliance Improvement
Compliance improvement activities can include but are not limited to the following:
•
•
•
•
•
•
•
•
•

Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
Conduct a needs assessment
Help to empower the building industry with knowledge, skills, and tools to achieve compliance
Provide C&S trainings that address the market actor’s unique needs
Deliver activity-based training (e.g., traditional, virtual, and online courses)
Provide guidance on specific topics through fact sheets, infographics, and checklist
Generate awareness through targeted outreach efforts
Continuous assessment of barriers and opportunities
Continuous development of user-centered solutions.

Local Engagement
Local engagement activities can include but are not limited to the following:
•
•
•
•
•
•

Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
Support policies/legislation that enable local jurisdictions to adopt stretch (aka step, reach,
voluntary advanced) codes or other related local policies or ordinances
Contribute to the development and/or update of a statewide stretch code, if applicable
Provide technical assistance to local municipalities (e.g., cost-effectiveness analysis, savings
analysis, sample ordinance development)
Provide education and resources for building departments and permit applicants
Support compliance efforts.
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Code Readiness
Code readiness activities can include but are not limited to the following: 24
•
•

•

Conduct field research surveys to collect population data, including detailed on-site audits and
metering to determine equipment performance, load shapes, etc. Support with lab testing,
tactical surveys, etc.
Design and implement promising technology packages and systems to collect accurate, coderelevant data: enforceability, feasibility, and cost effectiveness. Support with various other
tactics, including collection of costs and compliance from web data. This can include developing
a methodological approach to transforming above-code measures from incentive programs into
code.
Summarize codes and standards research and other information in a format that can be easily
extracted to develop savings estimates and documentation for incentive program offerings.

Planning and Coordination
Planning and coordination activities occur internally within a utility and externally with relevant
stakeholders. Activities can include but are not limited to the following:
•
•
•

Coordinate and plan C&S development processes with national code-setting bodies and EE
advocates
Coordination with related non-energy efficiency demand side management and grid- interaction
technologies/activities and groups (e.g., demand response, demand flexibility, energy storage,
on-site generation)
Coordinate and align C&S activities with incentive program activities to accommodate a
coordinated approach for achieving multiple goals (e.g., energy savings, cost-effective energy
delivery, customer touchpoints and engagement).

Examples of C&S Program Models Outside Minnesota
Energy efficiency program administrators currently include some form of C&S program activities in at
least 20 jurisdictions in North America. In Table 3, we show jurisdictions that have at least one of the
following four C&S program activities: building code advancement, building code compliance
improvement, appliance standards advancement, and/or appliance standards compliance improvement.
Building code compliance improvement programs are the most prevalent with instances in at least 20
jurisdictions, followed by building code advancement (10 jurisdictions), appliance standards
advancement (9 jurisdictions), and appliance standards compliance improvement (1 jurisdiction).
California is the only state with C&S programs that address all four activities. 25 Seven jurisdictions
covering ten states include programs that address building code advancement, building code
compliance improvement, appliance standards advancement. 26

“Code readiness” in this context includes activities to support future goals for both building energy codes and
appliance standards and test procedures. PG&E initiated a “Code Readiness” subprogram within their larger C&S
program in 2016. The example tactics are from their Energy Efficiency Business Plan 2018-2025 (PG&E 2018).
24

In addition, the C&S programs in California include subprogram elements focused on local engagement (e.g.,
Reach Code subprogram), Code Readiness, and Planning and Coordination—as described in the previous “Codes &
Standards Program Approaches” section.
25

Arizona, California, Hawaii, Massachusetts, New York, Pacific Northwest (Idaho, Montana, Oregon, Washington),
and Rhode Island.
26
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Table 3. Codes & Standards Program Activity by Jurisdiction
BC Advancement

BC Compliance
Improvement

AS Advancement

AS Compliance
Improvement

California

X

X

X

X

Arizona – IOUs

X

X

X

Arizona – Salt River Project

X

X

X

Hawaii

X

X

X

Massachusetts

X

X

X

New York

X

X

X

Pacific Northwest

X

X

X

Rhode Island

X

X

X

Texas (Austin)

X

X

Manitoba

X

Jurisdiction

X

Colorado

X

District of Colombia

X

Illinois

X

Iowa

X

Minnesota

X

Missouri

X

New Hampshire

X

New Jersey

X

Pennsylvania

X

Utah

X

Vermont

X

Ontario
Count
Notes:

10

20

9

1

1.

BC = Building Codes, AS = Appliance Standards

2.

Pacific Northwest includes the C&S Program activities administered by the Northwest Energy Efficiency Alliance
(NEEA) in Idaho, Montana, Oregon, and Washington

3.

Table primarily informed by Cadmus 2019 (Tables 2 and 3), which reflected activity in late 2018. Given the dynamic
nature of some jurisdiction policies, some changes may have occurred. We made updates for some states where we
knew updates occurred (e.g. added advancement efforts for Massachusetts and Rhode Island) but did not do a
comprehensive assessment for every listed jurisdiction. For some jurisdictions, there are specific nuances that are
difficult to capture in a generalized table (e.g., different program models or rules within that state) so we recommend
studying the jurisdictional policies for more detailed analysis as appropriate.

California, Massachusetts, New York, and the Pacific Northwest have the most mature and robust C&S
programs operating today. They also represent useful examples for how C&S program administration
models can vary, as shown in Table 4. The C&S programs in California and Massachusetts are primarily
administered by utilities. In New York, the primary C&S program administrator is the New York State
Energy Research and Development Authority (NYSERDA), which is a public-benefit corporation and New
York’s primary energy agency. The Pacific Northwest’s C&S program is primarily administered by the
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Northwest Energy Efficiency Alliance (NEEA), which is a non-profit regional energy efficiency
organization operating in Idaho, Montana, Oregon, and Washington.
Table 4. C&S Program Administration Examples
State / Region

Primary C&S Program Administrator:
Utilities

California

•

•

Massachusetts

New York

•

Public Benefit Corporation
/ Gov Agency

3rd Party Non-Profit

All four IOUs plus the
two largest municipal
utilities have C&S
program activity
PG&E is designated
statewide lead for
advocacy activities
Mass Save (statewide
collaboration including
seven utilities)
provides C&S program
administration
•
•

NYSERDA leads the
C&S program efforts
Utilities not that active

Pacific Northwest
(ID, MT, OR, WA)

•

•

Northwest Energy
Efficiency Alliance
(NEEA) leads C&S
program efforts
Utilities fund NEEA but
have limited input on
C&S program tactics

Given that the C&S programs represented in Table 4 are among the most mature and successful, we
included representatives from each state/region in our Key Contact Interviews and in our Public
Webinar #1. All four states/region provide useful lessons learned for Minnesota stakeholders
considering C&S programs. We provide a high-level summary of each state/region below. Additional
details are provided in the “Results” section and in Appendix A. Appendix A also highlights C&S activity
in selected other states. For additional details of C&S program activities in various regions, we
recommend two studies led by Cadmus on behalf of BC Hydro (Cadmus 2018) and NEEP, IEE, and IMT
(Cadmus et al. 2013).

California
•

Pacific Gas and Electric (PG&E) started a C&S program about 20 years ago initially focusing on
state building code advancement and state appliance standards advancement.

Minnesota Codes and Standards Program: Concept to Realization Roadmap
2050 Partners, Slipstream, Midwest Energy Efficiency Alliance, and LHB

51

•

•
•

•

•

Now, all four IOUs (PG&E, Southern California Edison, San Diego Gas & Electric, and Southern
California Gas) have significant C&S programs and coordinate on various elements.
o PG&E currently has approximately seven FTE internal staff and relies heavily on
numerous consultants with varied experience and expertise.
The two biggest municipal utilities in California (Los Angeles Power and Water and Sacramento
Utility District) coordinate with the IOUs on some C&S program activities (mostly state building
code advancement and sometimes state appliance standards advancement).
The California Public Utilities Commission (CPUC) recently designated PG&E as the statewide
utility lead for the appliance standards and building codes advancement subprograms. 27 For the
remaining subprograms (e.g., Compliance Improvement, Planning and Coordination, Reach
Codes, and Code Readiness), each IOU runs their own program but still coordinates with each
other on certain activities.
The CPUC began attributing C&S savings towards energy efficiency portfolio goals in 2005. The
return on investment (ROI) as measured in savings has been substantial. Since 2017, C&S savings
have contributed to over 50% of all EE portfolio savings (electricity, demand, and gas). In 2020,
the IOU C&S programs totaled only 7% of the EE portfolio filed budgets (~$43 million) but were
projected to contribute 80% of the filing lifecycle net electricity savings and 56% of filing
lifecycle net gas savings. 28
For additional details, see:
o “Results > Stakeholder Engagement and Feedback” section of this report.
o Appendix D of this report.
o Pat Eilert, Manager – Codes, Standards, and Crosscutting at Pacific Gas & Electric
Company, Webinar #1 presentation slides and recording on the project website:
https://www.mn-cs-roadmap.org.
o Chapter 8 (Codes and Standards) of PG&E’s “Energy Efficiency Business Plan: 20182025.”

Massachusetts
•
•
•
•

27

The Mass Save collaborative administers C&S program activity. Mass Save is a collaboration
between the following electric and gas utilities: Berkshire Gas, Blackstone Gas Company, Cape
Light Compact, Eversource, Liberty Utilities, National Grid and Unitil.
National Grid serves as the utility lead within Mass Save for C&S activities. (National Grid also
leads C&S activities in Rhode Island, as its only IOU.)
National Grid has one full-time staff focused primarily (85-90%) on managing the C&S activities.
They use contractors for C&S implementation and EM&V work.
They have delivered a small code compliance support program for over six years and have more
recently expanded the program into building codes advancement and appliance standards
advancement activities. They have claimed code compliance savings since 2014 and will start
claiming code development savings in 2020 or 2021.

They use the term “advocacy” in their subprogram names rather than “advancement.”

From CEDARS (https://cedars.sound-data.com/filings/list/). It’s important to note that C&S savings don’t occur in
the same year as the when the budget is spent. C&S investments are often required for several years prior to
achieving savings, but once savings are achieved, they persist for many years. Thus, the savings values are the
result of C&S investments in previous years.
28
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•
•

Currently, a small fraction of portfolio budget is spent on the C&S program, but it is ramping up.
For additional details, see:
o “Results > Stakeholder Engagement and Feedback” section of this report.
o Appendix A and Appendix D of this report.
o Kevin Rose, Senior Strategy, Codes & Standards at National Grid, Webinar #1
presentation slides and recording on the project website: https://www.mn-csroadmap.org.

New York
•
•
•
•
•
•

The C&S Program is run by NYSERDA. NYSERDA is a uniquely structured compared to entities in
other states. It is a “Public Benefit Corporation” and a government entity. It serves as the state
energy office and an energy efficiency program administrator, including C&S activities.
The C&S program focuses on base energy code advancement, stretch code development,
building codes compliance improvement, appliance standards advancement, benchmarking
(building and water), and building labeling.
NYSERDA’s direct C&S team includes approximately five FTEs and relies on a consulting team
totaling approximately 15 to 20 FTEs.
The New York utilities are currently not actively involved in C&S programs.
The C&S program savings estimation and attribution process for code advancement is under
development.
For additional details, see:
o “Results > Stakeholder Engagement and Feedback” section of this report.
o Appendix D of this report.
o Chris Corcoran, Program Manager, Team Lead —Codes, Products, and Standards at
NYSERDA, Webinar #1 presentation slides and recording on the project website:
https://www.mn-cs-roadmap.org.

Pacific Northwest (ID, MT, OR, WA)
•
•
•
•
•

•
•
•

The C&S program is run by Northwest Energy Efficiency Alliance (NEEA).
NEEA is a an independent 501(c)(3) nonprofit organization founded in 1997.
NEEA is funded primarily by 14 utility funders in ID, MT, OR, and WA.
While utilities fund and get savings credit, they rarely get directly involved in C&S activities.
NEEA is focused on code work across four states: Oregon and Washington have a unique statelevel adoption process (a heavy modification of IECC and 90.1), while Idaho and Montana rely
heavily on IECC and adopt national model codes to match statewide requirements. In addition,
NEEA is active in federal standards advancement activities.
NEEA’s 2020 C&S budget was approximately $2.5 million.
NEEA has approximately four internal staff focused primarily on C&S activities and they leverage
a diverse team of C&S implementation and EM&V consultants.
For additional details, see:
o “Results > Stakeholder Engagement and Feedback” section of this report.
o Appendix D of this report.
o Jeff Harris, Chief Transformation Officer at Northwest Energy Efficiency Alliance,
Webinar #1 presentation slides and recording on the project website: https://www.mncs-roadmap.org.
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Evaluation and Attribution Models for C&S Programs
C&S Program General Evaluation and Attribution Model
In 2006, California became the first state to establish a protocol for evaluating C&S programs and
determining savings. The framework was initially developed by the California IOUs (see Mahone et al.
2005) and was then formally endorsed and approved by the California Public Utilities Commission in
2006 (see Hall et al. 2006). Since then, the protocol has been used as the foundation for California’s C&S
program impact evaluations with some adjustments (see Cadmus and DNV GL 2016). After California
established its C&S program evaluation protocols, other states and jurisdictions have used the same
framework and terminology (sometimes with modifications) for their C&S programs.
We present two figures below, Figure 17 and Figure 18, that represent the generalized C&S evaluation
protocol, process flow, and key terms. We provide a high-level outline for how to estimate and allocate
savings for a C&S program as shown in the two figures:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Establish the baseline case unit energy consumption (UEC) for the product category.
Establish the efficient case UEC for products that meet the standard level.
Calculate the unit energy savings by subtracting the baseline UEC from the efficient case UEC.
Establish the market size (annual installations and total installed units) for the product category.
Calculate the annual Potential Energy Savings by multiplying the unit energy savings by the
annual installations.
Estimate the savings lost due to non-compliance to determine the Compliance Rate.
Calculate the Gross Energy Savings by subtracting the savings lost due to non-compliance from
the potential energy savings (or by multiplying the Potential Energy Savings by the Compliance
Rate).
Estimate the naturally occurring market adoption (NOMAD) for the product category. This is
portion of the savings that would have been achieved without the standard adoption.
Calculate the Net Savings by subtracting the NOMAD savings from the gross energy savings.
Estimate an attribution factor associated for the utility program administrator’s involvement in
supporting the standard adoption.
Calculate the Net Program Savings by multiplying the net savings by the attribution factor.
If applicable, allocate the net program savings between program administrators (e.g., utilities)
that coordinated to support the standard adoption.

In subsequent sections of this report and in the companion Excel-based Minnesota Codes and
Standards Program Scenario Model, we use these terms and framework to present savings
estimates and to describe program recommendations in the “Recommendations” section.
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Figure 17. C&S Program General Evaluation and Attribution Model – Flow Diagram (SEE Action 2012)

Figure 18. C&S Program General Evaluation and Attribution Model – Illustrative Savings by Step

Summary of Methods and Models Being Used in Other States
In Table 5, we provide a high-level summary of the evaluation and attribution approaches being used in
the jurisdictions that operate C&S programs (see Table 3). Eight jurisdictions utilize a formal attribution
process for their building code activities (advancement and/or compliance improvement); Five of those
jurisdictions also formally address appliance standards advancement attribution. A formal attribution
approach is one in which there is a dedicated process in which an evaluator reviews relevant
information, interviews key C&S experts or stakeholders, and then documents its attribution findings for
specific activities. Cadmus (2018) identified three jurisdictions—Arizona (IOUs), Austin, Texas, and
Pennsylvania—that utilize a deemed attribution approach specifying a more arbitrary attribution factor
for all C&S activity. For example, Arizona IOUs and Pennsylvania utilities can claim up to one-third of
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savings by codes or standards. Canadian provinces Manitoba and Ontario allocate full C&S savings
without any adjustments for attribution. Several states, including Minnesota, have policy frameworks
that specifically mention C&S activities but have not yet developed C&S program attribution
approaches. Finally, some jurisdictions have C&S program activities but treat the program as a “nonresource” program so no savings are formally estimated or allocated. This occurs most often in states
that only have building code compliance improvement programs. 29
See Appendix A, Cadmus 2018, and Cadmus et al. 2013 for additional detailed discussion on evaluation
and attribution approaches in various jurisdictions.
Table 5. Codes & Standards Evaluation and Attribution Approach by Jurisdiction

Jurisdiction
California

Formal
Attribution

Attribution
Permitted: No
Detailed
No Attribution:
Approach
Non-Resource
Specified
Program

BC, AS

Arizona – IOUs
Arizona – Salt River Project

Deemed
Attribution

Full Savings
Without
Determining
Attribution

BC, AS
BC, AS

Hawaii
Massachusetts
New York

BC
BC, AS
BC

Pacific Northwest

BC, AS

Rhode Island

BC, AS

Texas (Austin)

AS

BC

Manitoba

BC, AS

Colorado

BC

District of Colombia

BC

Illinois

BC

AS

Iowa

BC

Minnesota

BC, AS

Missouri

BC

New Hampshire

BC

New Jersey
Pennsylvania

BC, AS
BC

Utah
Vermont

BC
BC, AS

In California, the Compliance Improvement subprogram is considered a “non-resource” program while the
building code and appliance standard advocacy (advancement) subprograms are “resource” programs. However,
the since the Compliance Improvement subprogram helps to increase the compliance rates, it indirectly helps to
increase the realized and attributed savings from the resource subprograms.
29
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Jurisdiction

Formal
Attribution

Deemed
Attribution

Full Savings
Without
Determining
Attribution

Ontario

Attribution
Permitted: No
Detailed
No Attribution:
Approach
Non-Resource
Specified
Program

BC, AS

Count BC
Count, AS

8
5

3
1

2
2

2
4

7
1

Notes:
1.

BC = Building Codes, AS = Appliance Standards

2.

Pacific Northwest includes the C&S Program activities administered by the Northwest Energy Efficiency Alliance
NEEA) in Idaho, Montana, Oregon, and Washington

3.

Table primarily informed by Cadmus 2019 (Tables 2 and 3), which reflected activity in late 2018. Given the dynamic
nature of some jurisdiction policies, some changes may have occurred. We also shifted some of the states that were
listed as having “Full Savings Without Determining Attribution” to a slightly updated category of “Attribution
Permitted: No Detailed Approach Specified.” For some jurisdictions, there are specific nuances that are difficult to
capture in a generalized table (e.g., different program models or rules within that state) so we recommend studying
the jurisdictional policies for more detailed analysis as appropriate.

4.

Hawaii recently adopted state appliance standards and is undergoing a process to allocate savings associated with
the state’s energy efficiency program administrator, Hawaii Energy.

In the Minnesota Codes & Standards Scenario Model (see the “Evaluation” worksheet tab), we include
links to evaluation studies from Arizona, California, Pacific Northwest (NEEA), Massachusetts, and Rhode
Island. The evaluation studies provide attribution estimates for 59 specific savings claims resulting from
C&S activities, including state appliance standards advancement, federal appliance standards
advancement, building energy code advancement, and building energy code compliance improvement.
Based on those studies, we present the minimum, average, and maximum assigned attribution factors in
Figure 19. Given that California’s program is robust and has been operating for two decades, we show
the date including and excluding California. On average, and when including California, the highest
attribution factors were given for building codes advancement (69%), followed by building appliance
standards advancement (63%), building codes compliance improvement (40%), and federal appliance
standards advancement (25%). When the California data is excluded, the attribution values range from
9% to 75%. 30

California’s Compliance Improvement subprogram is treated as “non-resource” program so savings are not
directly attributed to it. However, the subprogram leads to higher compliance rates, which then increases the
overall savings attributed to the advancement subprograms.
30
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Figure 19. Comparison of C&S Program Attribution Factors in Various Jurisdictions

While these attribution ranges do not necessarily reflect what future Minnesota C&S programs would
achieve, they provide useful insight into what may be reasonable ranges in the future if a program is
developed.
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Results
Introduction
Below we summarize the stakeholder feedback that we received from the Technical Advisory Group
(TAG), Key Contact Interviews, and through Public Stakeholder Webinars. We then present savings
estimates for potential Minnesota C&S programs based on outputs from the Minnesota Codes &
Standards Program Scenario Model. These collective results then inform the “Conclusions and
Recommendations” section.

Stakeholder Engagement and Feedback
We describe our stakeholder engagement strategy in the previous “Methodology” section. Below and in
Appendix C, we first summarize the feedback received from the TAG and through Key Contact
Interviews. We then summarize the recommendations presented by C&S experts during the public
stakeholder webinars.

Feedback from TAG Members and Key Contact Interviewees
Based on interviews and feedback from the TAG members and the Key Contact Interviewees, we
provide a list of 31 perceived benefits and 19 perceived concerns or barriers that they associated with a
potential C&S Program in Minnesota. We also include six solutions the interviewees suggested to
address concerns or barriers. We provide these lists in Appendix C. We used this feedback to inform the
structure of our public stakeholder webinars (described below in the “Methodology” section), the
development of the Minnesota Codes and Standards Scenario Model, and our recommendations (see
“Recommendations” section).

Public Stakeholder Webinars and C&S Expert Recommendations
The “Methodology” section provides an overview of our three-part stakeholder engagement webinar
series. The key takeaways and C&S expert recommendations are outlined below, and we provide
additional details in Appendix D.
The first webinar, titled “Codes and Standards Program Administrators” focused on C&S learnings from
other areas of the country. Panelists provided insight from their regions and offered considerations for
Minnesota stakeholders.
•

•

The Northwest Energy Efficiency Alliance (NEEA) leverages a unique state-level adoption process
in Oregon and Washington, while Idaho and Montana rely heavily on the IECC and adopt
national code models. NEEA shared that in standards development, it is important to involve a
third-party reviewer and encourage stakeholder engagement to agree upon data methodology
and adoption. In addition, the lack of a trained workforce on the inspections and building sides
is a key barrier to code adoption.
Pacific Gas & Electric (PG&E) leads the California statewide C&S effort. Their program has grown
from building code and state appliance standards advocacy to include the support of reach
codes and a code-readiness program. Because the program is statewide, C&S impacts are
allocated by electricity sales for each utility. PG&E strongly recommended the inclusion of data
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•

•

collection in C&S programs and asserted that C&S programs take all of the good work from
incentive programs and make it available to the rest of the market: while an incentive program
might reach innovators and early adopters, C&S captures the rest of the market.
The New York State Energy Research and Development Authority (NYSERDA) is focused on
statewide greenhouse gas emissions reductions. It provides municipalities with a stretch code
framework for easy use and consistency, along with additional resources. NYSERDA described
that in states where many customers do not pay the public benefit charge and therefore cannot
take advantage of rebates, C&S helps reach those customers as it addresses a broader base.
National Grid’s Massachusetts and Rhode Island program has evolved from code compliance to
C&S adoption support. To address the issue of increasing baselines, National Grid is looking at
tying compensation for supporting C&S advancement to the foregone earning opportunity that
the utilities would have otherwise had.

The second webinar, titled “Codes and Standards: State Officials, Specialists, and Stakeholders,”
brought together experts in building energy policies and standards to share their insights from
interacting with C&S stakeholders.
•

•

•

•

The Center for Sustainable Research (CSBR) at the University of Minnesota leads the creation of
the state’s sustainable buildings guidelines, including the Sustainable Buildings 2030 Energy
Standard (SB 2030), which creates a pathway to zero net energy (ZNE). Richard Graves shared
research from a DLI/Commerce Buildings Efficiency Workgroup. At current pace, the assessment
shows that Minnesota may achieve ZNE by 2060. The proposed Minnesota Energy Code
Trajectory gets to ZNE by 2036. CSBR expressed that if Minnesota elects to move beyond
adopting national codes to creating them, additional resources, staffing and research would be
needed.
The Washington State Energy Office (SEO) is responsible for policy development and cooperates
with other entities to deliver state efficiency grants and programs. It has set a goal of zero fossil
fuel greenhouse gas emission homes and buildings by 2031. The SEO has not adopted a stretch
or reach code because it contends that mandatory codes and strong incentive programs are
more effective. Local jurisdictions can adopt more stringent commercial code, but not
residential code. The SEO shared that Washington’s energy benchmarking legislative has not
been as effective as it could be because it lacks an effective enforcement clause.
The Massachusetts Department of Energy Resources has taken an approach heavily dependent
upon stretch code and performance models. Of the 351 major towns and cities in
Massachusetts, 283 have adopted the stretch code. The Department offers a Green
Communities program to help local efforts and offers funding and technical assistance. The
Department additionally promotes building code compliance by offering training to code
officials and industry stakeholders. It also maintained that utility engagement is essential,
because utilities can do a lot of technical research to support C&S.
The Appliance Standards Awareness Project (ASAP) works at both the federal and state level to
advance cost-effective appliance, equipment and lighting efficiency standards. Its position is that
allowing utilities to gain attribution for the work they do in standards development is essential,
and it is critical to incorporate appliance standards into state energy and/or climate plans.

The third webinar, titled “Codes and Standards Program Evaluation,” brought experts together to
discuss different evaluation approaches and address specific considerations for Minnesota.

Minnesota Codes and Standards Program: Concept to Realization Roadmap
2050 Partners, Slipstream, Midwest Energy Efficiency Alliance, and LHB

60

•

•

•

Cadmus proposes that having the evaluator involved in the program early on and providing
insights about what would make the program valuable is critical to success. In addition, it stated
that the issue of net versus gross is important in Minnesota: the way that net applies in C&S
advocacy is either through natural market changes that affect the savings over time, or through
attribution (giving program administrators credit). In addition, they clarified that the cost and
complexity of evaluation can be tailored to meet the state’s needs and objectives.
The Midwest Energy Efficiency Alliance (MEEA) is a regional organization that offers technical
support to policies and programs that propel energy efficiency in thirteen states, including
Minnesota. MEEA shared a recent market transformation effort in Illinois that could be a model
for Minnesota. Specific to Minnesota, MEEA highlighted that consideration of both rural and
urban communities is an important issue, as stakeholders have expressed concern for a lack of
resources for rural customers. If there were a more statewide focus, to bring more than the
large IOUs into the program, it would help distribute resources across the entire state.
Xcel Energy shared that Minnesota’s Conservation Improvement Plan framework does not
include a statewide policy framework for CIP evaluation. Evaluation is essential, and Minnesota
can pursue a modified baseline approach driven by the TRM process or an attribution process.
Xcel shared that Minnesota only reports gross customer savings and is not accustomed to seeing
net to gross values. Therefore, a successful approach would allow Xcel Energy to report
something appropriate for a C&S product, while not disrupting the existing product ecosystem.

Further detail on the stakeholder webinars, including more detailed notes from each presentation, is
documented in Appendix D. Recordings of the webinars, along with speaker biographies and summaries
of each meeting can be found on the project website (https://www.mn-cs-roadmap.org).

Savings Estimates for a Potential MN C&S Program
Overview
As noted in the “Methodology” section, we developed an Excel-based Minnesota Codes & Standards
Program Scenario Model (referred to in this section as the Scenario Model) and provided it to TAG
members to assist with C&S program planning and savings estimates. The Scenario Model includes many
inputs and outputs that a user can adjust (see Figure 4). In this section, we present potential savings for
a “Base Scenario.” The Base Scenario calculates statewide Minnesota savings and shows the savings
potential for all C&S subprogram activities. It’s important to note that the Base Scenario is not a forecast
and is just one of many future scenarios. In addition, the Base Scenario represents a fairly robust
program since all “subprograms” are included. Appendix E provides additional details on the savings
methodology, inputs, and assumptions to inform the savings presented below. The Scenario Model also
provides additional context and assumptions. Given the detailed nature of the data, we recommend
reviewing results directly in the Scenario Model for users seeking greater resolution and understanding
of the underlying assumptions and calculations.

Electricity, Gas, and GHG Savings
For each C&S subprogram activity, we provide four types of savings that correspond with the terms used
in the most common C&S evaluation protocols (see Figure 17 and Figure 18 for background): Potential
Energy Savings, Gross Energy Savings, Net Savings, and Net Program Savings. For each of these savings
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categories, we provide incremental 1st year savings and cumulative persistent savings. We provide these
savings for electricity, gas, and GHG for every year from 2022 to 2050.
Figure 20, Figure 21, and Figure 22 present incremental 1st year savings for electricity, gas, and GHGs,
respectively. We show annual savings through 2030 and then show savings in 2040 and 2050.
Incremental 1st year savings are the primary metric for CIP goals and CIP program reporting. Thus, the
savings presented in these figures are most useful for comparing to historic and forecasted CIP program
results. We emphasize the “Net Program Savings” rows in each of the figures because we believe those
are the most appropriate “claimable” or “attributable” savings that utilities should use for future C&S
program filings (see “Recommendations” section for additional discussion).
Figure 23, Figure 24, and Figure 25 present cumulative persistent savings for electricity, gas, and GHGs,
respectively. 31 Cumulative persistent savings (and lifetime savings) can have important implications for
Minnesota IOU utility cost recovery and their shared savings incentive, so they are important to model
and track. 32 Further, one of the most significant benefits of a C&S program is its contributions to lasting
cumulative persistent savings. Focusing only on incremental 1st year savings will underestimate the true
value of a C&S program in creating lasting energy savings and GHG reductions. Understanding and
recognizing the actual savings in a particular year (as opposed to just the incremental first year savings)
is also important for load forecasting inputs.
For the Base Scenario electricity savings in 2030, the largest savings potential is from federal appliance
standards advancement activities, followed in order by commercial building codes advancement, state
appliance standards advancement, building code compliance improvement, and residential building
codes advancement.
For the Base Scenario gas savings in 2030, the largest savings potential is from federal appliance
standards advancement activities, followed in order by state appliance standards advancement, building
code compliance improvement, commercial building codes advancement, and residential building codes
advancement.

In these figures, 2022 represents the second year of program savings (e.g., assumes some savings occurred in
2021) and thus the 2022 values are not identical to the incremental 1st year savings show in the previous figures.
31

For additional discussion on utility cost recovery and the shared savings incentive, see Synapsis 2018 and CEE
2019.

32
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Figure 20. Incremental 1st Year Electricity Savings – Base Scenario

Figure 21. Incremental 1st Year Gas Savings – Base Scenario
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Figure 22. Incremental 1st Year GHG Reductions – Base Scenario

Figure 23. Cumulative Persistent Electricity Savings – Base Scenario
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Figure 24. Cumulative Persistent Gas Savings – Base Scenario

Figure 25. Cumulative Persistent GHG Reductions – Base Scenario
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Electricity, Gas, and GHG Savings in Context – Relative to CIP Performance
For the Base Scenario, Figure 26 compares the incremental 1st year electricity savings (shown in Figure
20) to total CIP savings in 2017 (the last year of publicly available data). Figure 27 compares the
incremental 1st year gas savings (shown in Figure 21) to total CIP savings in 2017. For the Base Scenario
in 2030, the Net Program Savings would achieve approximately 33% of the historical CIP statewide
savings. For gas savings, the comparable value is 16%. 33 These values can fluctuate widely depending on
user inputs in the Scenario Model to create other scenarios (see subprogram sections below, Appendix
E, and the Scenario Model for additional details on the methodology and key assumptions).
Figure 26. Incremental 1st Year Electricity Savings Relative to 2017 CIP Total – Base Scenario

As noted previously, cumulative persistent lifetime savings are a better reflection of the true value of a C&S
program, but incremental 1st year savings are the current CIP metric and important to understand put in
perspective.
33
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Figure 27. Incremental 1st Year Gas Savings Relative to 2017 CIP Total – Base Scenario

Building Energy Codes Advancement
In the sections below, we describe the scenarios that we used to model hypothetical “Potential Energy
Savings” from updates to the commercial and residential energy code. For each sector, we modeled a
“business-as-usual” scenario based on trends from past code cycles. We then compared that to a
scenario that reaches “net-zero” in a particular year. We don’t necessarily recommend these precise
code trajectories—as that will require careful consideration of technical feasibility and costeffectiveness for each code cycle—but present to show an approximate order of magnitude savings
potential.

Commercial Base Energy Code
The “Potential Energy Savings” for the commercial base energy code are based on the difference
between the following two hypothetical scenarios (as depicted on Figure 28):
•
•

“MN Business-as-Usual” and
“MN Accelerated Commercial Base Code (2036 Net-Zero).”
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Figure 28. Commercial energy code adoption scenarios for Minnesota

In order to determine the Minnesota statewide commercial base energy code trajectory, we applied the
zEPI scale (Zero Energy Performance Index, developed by NBI, see Figure 29 and NBI 2020) for each code
cycle advancement. zEPI measures commercial building energy performance on a scale from 0 to 100,
where 100 represents the energy performance of an average building in the year 2000 (from the
CBECS 34 2003 survey), and where 0 represents a building with net zero energy use. zEPI sets an absolute
and unified scale for all building types, existing and new construction, charting a clear course to netzero.

CBECS (Commercial Buildings Energy Consumption Survey) is a national sample survey conducted by EIA that
collects information on the stock of U.S. commercial buildings, including their energy-related building
characteristics and energy usage data (consumption and expenditures).
34
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Figure 29. ASHRAE Versions and zEPI Scale as per New Buildings Institute (2020)

As shown in Figure 28, the proposed more stringent “MN Accelerated Commercial Base Code (2036 NetZero)” would achieve net-zero energy by 2036. This compares to a “business-as-usual” Minnesota base
energy code scenario (adopted every six years) that may not achieve net zero until well beyond 2050.
Lower zEPI target levels can be realized through incorporating renewable energy components after costeffective energy efficiency measures have been applied. The start of the ‘more stringent’ code could
begin in year 2024, assuming a year of development before the first three-year cycle. For the first threeyear cycle starting in 2024, the proposed “MN Accelerated Commercial Base Code (2036 Net-Zero)”
makes a large leap from ASHRAE 90.1-2016 (adopted in 2020) to 90.1-2022.
The “MN Business-as-Usual” scenario assumes that Minnesota continues on its typical six-year adoption
cycle through 2050. The incremental improvements on the zEPI scale are based on historical ASHRAE
trends and are shown without the impacts of renewable energy. NBI provides historic ASHRAE 90.1 zEPI
scores from 2004 to 2013 (NBI 2020). Beyond 2013, we used the DOE Determination Studies to estimate
zEPI for 2016 (DOE 2020). Years 2019 and 2022 were estimated from data presented by Richard Graves,
Director of the University of Minnesota’s Center for Sustainable Building Research. 35 Beyond 2022, we
roughly extrapolated a 10% energy reduction per code cycle.
Note that the report was not generated through a formal consensus-based process and therefore includes
recommendations from the departments alone. For additional context, see Richard Graves presentation during
public stakeholder webinar #2. The recording and presentation slides are available at the project website:
https://www.mn-cs-roadmap.org. The summary notes are included in Appendix D.
35
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The “MN Accelerated Commercial Base Code (2036 Net-Zero)” hypothetical scenario begins with the
adoption of ASHRAE 90.1-2022 in 2024 and then follows an accelerated three-year adoption cycle.
Improved energy efficiency code amendments and renewable energy components are added from 2027
onwards. We use the change in energy use from the ASHRAE 90.1-2016 determination study (DOE
2017), weighted by building segment, as the base building block for the savings calculations. We then
apply savings multipliers to account for additional savings from updated code amendments to achieve
necessary energy efficiency reduction targets while still encompassing a realistic amount of renewable
energy production. The reduction targets are based on broad stakeholder input from not only this
project but also aligned with the recommendations from the DLI and Commerce “Building Efficiency
Workgroup” which was an “informal short-term workgroup to examine the potential for allowing local
units of government to voluntarily promote or prescribe greater energy efficiency measures for
commercial and large multifamily buildings” and had the following high-level recommendation:
“Institute an adoption framework for the statewide commercial building energy code
that ensures that all new commercial and large multifamily construction is net-zero
by 2036. The state would adopt the ASHRAE 90.1 standard for commercial buildings
every three years, beginning with adoption of the ASHRAE 90.1-2019, coupled with
necessary energy efficiency performance requirements to meet the goal of net zero
by 2036. (DLI and Commerce 2020, pg. 2).” 36
In the model, renewable energy is introduced in 2027, when the code reaches a point where efficiency
alone may not be able to achieve target EUIs (based on current SB 2030 experiences). In 2027,
renewable energy makes up 8% of the total EUI reduction and then gradually increases per each threeyear cycle. 37 We assumed that the renewable energy percentage remains constant after 2036 when
code is essentially achieving net-zero year.
Our estimated program savings fluctuate between each three-year code cycle due to the cyclical shifts
of the “MN Business-as-Usual” (every six years), as well as the renewable energy percentage increases.
Note that program first year and cumulative persistent estimated savings account for energy efficiency
savings only and do not include renewable energy production.
At this top level, the EUI targets and our general process rest on total energy usage measured in BTUs.
We then split energy savings estimates between electric and gas. This split is dependent on the types of
measures that code updates employ and quantifies the impact of each individual element on gas or
electric end uses. We assumed that the gas/electric split in energy savings from code advancement for
future years remains largely similar to the most recent code updates. Current codes have resulted in
fewer gas than electric savings opportunities which contributes to the relatively low modeled gas
See the following website created for the Workgroup, including members, meeting agendas, and meeting
minutes: http://www.dli.mn.gov/about-department/boards-and-councils/building-efficiency-workgroup.
36

37
The percentage of energy that can be offset by renewables is an estimated guess based on how much energy
efficiency measures can realistically tackle first. This roughly tracks the rate of SB2030 projects beginning to adopt
renewables in the 2015-2019 cycle. The actual amount will need to be determined during each code cycle based
on current conditions and stakeholder input during the code development process. For the purposes of this report,
we do not distinguish between on-site or off-site renewable energy generation, but that will be another important
issue for code officials and stakeholders to consider. The DLI and Commerce report (2020) stated the following
(emphasis added): “A net-zero building is a building with greatly reduced energy needs. In such a building,
efficiency gains have been made so that the balance of energy needs can be supplied with renewable energy
technologies. Renewable energy procurement should allow for a flexible compliance path.”
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savings. For this project, we did not model any savings from fuel switching measures driven by codes to
stay consistent current CIP policies.
In order to scale the impact of individual EUI changes, we used recent construction volume data for
Minnesota by building type. New construction and major renovation volume for the commercial sector
was estimated based on 2018 Dodge data for Minnesota. 38 These data included mid- and high-rise
multifamily buildings over three stories which are subject to the commercial code. A 2% annual
commercial new construction growth rate was applied (DOE 2011).
Utility program planners can review and update electric, gas, and GHG savings assumptions by year (first
year incremental and cumulative persistent) in the companion Minnesota Codes & Standards Program
Scenario Model. The model allows users to adjust the starting year for savings and to scale the initial
savings up or down. Note that savings are listed for energy efficiency improvements only and do not
include renewable energy production. Additional assumptions and methodology are discussed in
Appendix E.

Residential Base Energy Code
The Potential Savings for the residential sector are based on the difference between the following two
hypothetical scenarios (as depicted in Figure 30):
•
•

“MN Business-as-Usual” and
“MN Accelerated Residential Base Code (2044 Net-Zero).”
Figure 30. Residential energy code adoption scenarios in Minnesota

The “MN Business-as-Usual” scenario assumes that Minnesota adopts IECC 2018 for the year 2023 and
then continues their typical six-year IECC adoption cycle through 2050 without the effects of renewable
energy. We assumed a 10% energy efficiency reduction per code cycle beyond IECC 2018, based on

38

Dodge database: https://www.construction.com/
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predictions from the American Council for an Energy-Efficient Economy’s buildings program (ENR 2020).
The residential energy code would not reach net-zero until well beyond 2050 if it followed this businessas-usual scenario.
The “MN Accelerated Residential Base Code (2044 Net-Zero)” hypothetical scenario begins with the
adoption of IECC 2021 in 2023 and then follows a three-year adoption cycle. 39 A renewable energy
component would be added from 2026 onwards, starting from 5% of total estimated energy use
intensities (EUI) reduction and then gradually increasing every three-year cycle. 40 The scenario assumes
a 10% energy efficiency reduction per code cycle beyond IECC 2021. Following this scenario, the state
will be on a path to attain a net-zero code by 2044. As with the commercial modeling, we don’t
necessarily recommend these precise code trajectories—as that will require careful consideration of
technical feasibility and cost-effectiveness for each code cycle—but present them to show an
approximate order of magnitude savings potential.
We calculated the estimated EUI for each code cycle advancement to plot a trajectory to 2044. Energy
use intensity measures building annual energy usage normalized by square footage. An EUI of 0
represents a building achieving net-zero energy use.
In order to scale the impact of individual EUI changes, we used recent residential construction volume
for Minnesota based on 2017 MN Census Building Permits Survey data (US Census 2020) as well as the
“Minnesota Multifamily Rental Characterization Study” (Pigg 2013) and “Energy Savings Opportunities in
New and Renovated Minnesota Homes” (Slipstream 2020) reports. Single-family and low-rise
multifamily buildings (three stories and under) are accounted for in the residential sector. Note that
renovation construction volume is excluded since residential retrofits may not always be energy related.
A 1.4% annual residential new construction growth rate was applied (DOE 2011).
As the EUI targets and our general process rest on total energy usage measured in BTUs, we split energy
savings estimates between electric and gas. We assumed that the gas/electric split in energy savings
from code advancement for future years remains largely similar to the most recent code updates. For
the purposes of this project, we did not model any savings from fuel switching measures to stay
consistent with current CIP policies.
Utility program planners can review and update electric, gas, and GHG savings assumptions by year (first
year incremental and cumulative persistent) in the companion Minnesota Codes & Standards Program

As noted in the “Introduction and Background” section, Minnesota currently follows a six-year adoption cycle. In
addition, relative to the commercial energy code, there has been relatively less stakeholder support for updating
the residential code process. For example, the recent DLI and Commerce Building Efficiency Workgroup
established specific recommendations for the commercial energy code process to be shifted to a three-year
process and to establish a 2036 net-zero goal (DLI and Commerce 2020). The report states that the residential
sector needs to be further studies. Thus, for the purposes of this report, we wanted to show potential savings
under a modified scenario but chose to a net-zero goal further into the future (2044). We also caution that the
residential savings in this report are likely less certain compared to the commercial savings. They reflect a scenario
and not a forecast.
39

The percentage of energy that can be offset by renewables is an estimated guess based on how much energy
efficiency measures can realistically tackle first. The actual amount will need to be determined during each code
cycle based on current conditions and stakeholder input during the code development process. For the purposes
of this report, we do not distinguish between on-site or off-site renewable energy generation, but that will be
another important issue for code officials and stakeholders to consider.
40
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Scenario Model. The Scenario Model allows users to adjust the starting year for savings and to scale the
initial savings up or down. Note that savings are listed for energy efficiency improvements only and do
not include renewable energy production. Additional assumptions are discussed in Appendix E.

Stretch Codes
As noted previously in the “Introduction and Background” section, the DLI and Commerce “Building
Efficiency Workgroup” final report discusses various perspectives presented in the workgroup related to
stretch codes (or “voluntary, advanced energy building standards for local units of government” as
described in the report; see DLI and Commerce 2020, pg. 11). Ultimately, the DLI and Commerce report
recommended that a statewide approach focused on a net zero target would have the “greater energy
savings impact if code improvements were adopted and enforced statewide in the base code (DLI and
Commerce 2020, pg. 12). Thus, for this report, we do not develop separate savings estimates specifically
for stretch code scenarios. If the State does not adopt the recommended path to achieve net zero for
the commercial code by 2036, some municipalities may pursue a stretch code option in the future.

Appliance and Equipment Standards Advancement
State Appliance Standards
To develop the state appliance standards advancement savings estimates, we modeled electricity and
gas savings for 13 product categories currently in ASAP 2021 Model Bill. We present the estimated
Minnesota incremental 1st Year Savings in 2030 in Figure 31, sorted by CO2 savings. The top categories
for electricity savings are computers and computer monitors, air purifiers, and faucets. The top
categories for gas savings are faucets, showerheads, and commercial fryers. Additional detailed savings
are provided in the Scenario Model (and shown previously in Figure 20 through Figure 27) and we
discuss key assumptions and methodology in Appendix E.
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Figure 31. Estimated Minnesota Incremental 1st Year Savings in 2030 for Products in the 2021 ASAP Model Bill

Federal Appliance Standards
To develop the federal appliance standards advancement savings estimates, we modeled electricity and
gas savings for 47 product categories that were recently profiled in an ASAP and ACEEE report (Mauer
and deLaski 2020). In Figure 32, we present the high-level U.S. savings potential in 2050 and show the
estimated contribution from each product category. The top categories for electricity savings are water
heaters, fans, and central air conditioners and heat pumps. The top categories for gas savings are
furnaces and water heaters. We use the ASAP and ACEEE savings estimates as starting points and then
develop and present detailed annual savings for Minnesota in the Scenario Model (and shown
previously in Figure 20 through Figure 27). We discuss key assumptions and methodology in Appendix E.
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Figure 32. Percent Total U.S. Impacts in 2050 from Potential Updates to National Appliance Standards

Building Energy Codes Compliance Improvement
Savings Potential from Reducing Non-compliance
The Excel-based Minnesota Codes and Standards Program Scenario Model includes a tab named
“Compliance Imp.” that provides three scenarios (A, B and C) for modeling savings potential between a
state’s measured compliance through baseline studies and fully compliant buildings. “Scenario A”
represents total savings from current compliance rates up to full compliance. “Scenario B” is based on
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compliance rate assumptions within the model for code advancement (see “Input” worksheet tab).
“Scenario C” gives the flexibility of custom inputs for calculation of savings. 41
We describe the Scenario A numbers below, which are based on the recently completed Minnesota new
construction baseline studies.

Commercial Buildings
The recently completed Minnesota commercial new construction baseline and characterization study
sponsored by CARD (and summarized in earlier sections of this document) calculated the energy used
and savings potential lost by buildings failing to meet prescriptive code requirements of IECC 2012 or
ASHRAE 90.1-2010 (Slipstream et al. 2020). Researchers applied regression models to calculate the lost
energy and cost savings relative to energy code non-compliance based on a tool originally developed by
the Pacific Northwest National Laboratory. This tool is based on regression analysis models and
prototype energy modeling data and was adjusted to this project’s building types and Minnesota’s
climate zones. The research team also added regression analysis for a few additional code elements that
were suspected of having high potential lost savings in Minnesota based on common practices in
industry and related studies in other states. The compliance rate and lost savings results were presented
as population-weighted estimates.
Based on this report, there is substantial statewide potential to claim savings by increasing compliance
with elements of the commercial energy code that currently have high rates of non-compliance. These
savings are estimated to be approximately $9,733,000, with an electrical savings of 73,089,700 kWh and
a natural gas savings of 3,274,500 therms. First year savings and cumulative persistent savings can be
found in Scenario A of the MN Codes and Standards Program Scenario Model.
In the Scenario Model, these savings numbers are given for the most common building types in new
construction and major renovation; The “other” category encompasses public assembly, public order
and religious facilities. They do not include a few of the least common new construction building types
such as labs and supermarkets.
Energy Savings Beyond the Prescriptive Code
As mentioned in previous sections, the study also assessed potential energy savings from Minnesota
commercial building projects that are constructed with measures above and beyond code minimum
requirements. To do this, the researchers modeled a typical building for office, multifamily and food
service/retail segments. For each energy code element in a segment, they applied the best-case
conditions found at any one site. Applying the methods used to calculate savings lost by buildings failing
to meet prescriptive code requirements and modeling assumptions based on site data, the researchers
calculated total energy savings for each building type using ASHRAE 90.1-2010 prescriptive as the
baseline. The potential statewide energy savings from exceeding the baseline energy code in high rise
multifamily, office, food service and retail building types is estimated to be approximately $6,340,400,
with an electrical savings of 47,730,700 kWh and a natural gas savings of 2,115,400 therms. These
savings are not currently included in the Minnesota Codes and Standards Program Scenario Model as

Scenario A and B are primarily included to provide context for CIP program planners and administrators for the
savings potential. Using Scenario C would be the most appropriate for developing specific savings goals for a CIP
filing.
41
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they are beyond-code savings, but we include them for reference here since a Compliance Improvement
Program could potentially help to achieve these savings, directly or indirectly.

Residential Buildings
Energy modeling from the Residential Baseline Study (Slipstream 2020) suggests that the average
Minnesota new home performs better than current prescriptive code requirements, mainly due to
better-than-code air sealing and windows. While the study sample showed below-prescriptive-code
insulation levels and other characteristics in some cases, the energy implications of these were mostly
small, averaging only about 70 kWh and (for homes with natural gas) 24 therms per year across all
homes. The ‘lost’ electricity savings are partly attenuated by the fact that the fairly common noncompliance item of lack of interlock controls for mechanical ventilation would increase electricity
consumption (but improve indoor air quality) if addressed.
The residential study also identified considerable remaining potential for beyond-prescriptive-code
energy savings. If all homes were built with all of the most efficient characteristics found in different
homes in the study sample, energy bills would be reduced by about 25 percent and the average home
would use 2,400 fewer kWh of electricity and 370 fewer therms of natural gas annually.
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Recommendations
In this section, we provide recommendations for different aspects of launching and implementing a
Minnesota Energy Codes and Standards Program (MN C&S Program). We first describe
recommendations for program launch and administration activities. We then discuss recommendations
related to program savings methodology and allocation to participating utilities. Next, we provide
recommendations related to program staffing targets for initial launch and as the program grows. We
then provide detailed recommendations for seven different C&S “subprogram” activities that could
occur as part of a broader MN C&S Program. We then finalize with cross-cutting recommendations and
further study.
We provide many recommendations below but not all are necessary to execute right away for starting a
successful program. Some recommendations may be more appropriate to stage for future phases as the
program grows and evolves.

Recommendations for C&S Program Launch and
Administration
Our specific recommendations for launching a MN C&S Program are as follows:
Interested utilities should establish a Minnesota Energy Codes and Standards Utility Working Group.
We recommend that the Utility Working Group include representatives from utilities interested in
participating in a MN C&S Program. As the program is developed and launched, we recommend that the
Working Group meets 6 to 12 times per year to discuss and coordinate on key topics, including but not
limited to:
a.
b.
c.
d.
e.
f.

CIP Plan development
Co-funding arrangements
Subprogram activity review and prioritization
Stakeholder engagement coordination
Savings estimates and program evaluation
Contractor review and selection.

Minnesota’s largest utilities should jointly develop and launch a statewide C&S program. For the initial
program launch, we recommend that utilities have the ability to opt-in to joint funding and
administration. We encourage initial participation from IOUs that provide at least 3% of the state’s
electricity or gas, and by cooperative or municipal aggregators that provide at least 5% of the state’s
electricity or gas. These thresholds would include six initial funders—five IOUs and one cooperative
aggregator—listed in Table 6. Combined, the six entities provide approximately 82% of the state’s
electricity, 93% of the state’s gas, and roughly 90% of the state’s CIP funding. 42

This model is most similar to those in Massachusetts and California where the largest utilities take the leading
role in C&S program funding and administration. See the “Introduction and Background” and “Results” sections, as
well as Appendix D for more details on C&S program models in Massachusetts and California. In Massachusetts,
seven utilities jointly fund and collaborate on C&S activities through their “Mass Save” program (see here for an
example: Mass Save Energy Code Technical Support). In California, six utilities (all four IOUs and the two largest
42
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Table 6. Recommended Utility Funders for an Initial Minnesota Energy Codes and Standard Program 43
Entity

% Electric

% Gas

% CIP $

CenterPoint Energy

0%

49%

14%

Minnesota Energy Resources Corporation

0%

19%

5%

Minnesota Power

5%

0%

4%

Otter Tail Power

3%

0%

3%

51%

25%

55%

23%

0%

11%

82%

93%

90%

IOUs

Xcel Energy
Cooperative CIP Aggregators
Great River Energy
Total

One or two utilities should take the lead role in program initiation, CIP program filings, and utility
coordination. 44 Commerce should evaluate the program plans to ensure that statutory requirements
are met, programs are cost-effective, and energy savings are measurable and verifiable. In addition,
given the unique nature of a C&S program, Commerce should review CIP plans to assess whether a
collaborative approach is optimal for delivering statewide benefits and should request program
modifications as appropriate.

Recommendations for C&S Program Savings Methodology and
Allocation
We recommend the following best practices for MN C&S Program savings methodology and allocation:
The Minnesota Energy Codes and Standards Utility Working Group, in collaboration with an
independent EM&V firm should establish recommended evaluation protocols for the MN C&S
Program. We recommend that the C&S Program General Evaluation and Attribution Model framework
being used in other states be used as a starting framework. 45 This framework was developed and
municipal utilities) fund various C&S activities See the following two examples of California Compliance
Improvement and Energy Code Advancement, respectively: Energy Code Ace and Title24Statekeholders.
The percentages are derived from the most recent Commerce report on CIP performance (Commerce 2019b)
and are based on 2017 reported values.
43

We recommend that the Minnesota Energy Codes and Standard program is treated as a CIP program and that
utilities file with Commerce in their CIP plans. Based on initial feedback from the TAG, we recommend that
Commerce is not prescriptive with respect to designating a utility program lead(s). For comparison, the California
Public Utilities Commission recently designed PG&E as the statewide lead for building code advancement and
appliance standards advancement subprograms. In Massachusetts, National Grid serves as the de facto lead for
the seven utilities in the Mass Save Codes and Standards program.
44

See the “Evaluation and Attribution Models for C&S Programs” section for an overview. We recommend that
“Net Program Savings” (as represented in Figure 18, or “Net C&S Program Savings” in Figure 17) be used as the
basis for reporting CIP savings. If this specific terminology creates confusion, or if utilities prefer using other terms

45
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endorsed by the California Public Utilities Commission in 2006 as a way of attributing savings for the first
utility C&S programs. Since then, the framework has been used in multiple states (with modifications).
At a high level, it requires a process to account for non-compliance, naturally occurring market adoption,
and utility program attribution. Following this process will help to give Minnesota stakeholders
confidence that the C&S program savings are reliable and fair.
The MN C&S Utility Working Groups should contract with an independent EM&V firm with C&S
program evaluation expertise to guide the savings evaluation and reporting process. Hiring one firm to
support the entire program can help to distribute costs amongst the funding utilities. The EM&V firm
should have familiarity with Minnesota’s CIP filing process and the TRM. The EM&V firm will work with
the MN C&S Utility Working Group to fine tune the assumptions used in the C&S Program General
Evaluation and Attribution Model framework as appropriate for Minnesota. 46 The methodology and
assumptions should be documented in the filed CIP Plans and eventually documented in the TRM. As in
other states, we expect that the savings methodology may need to evolve as the program grows and
evolves—these adjustments should be documented in the TRM. In addition, we expect the EM&V firm
to work closely with the MN C&S Utility Working Group to determine the appropriate budget and level
of effort for evaluation activities. 47
The MN C&S Utility Working Groups should allocate savings to participating utilities based on the
percentage of electricity or gas they provide to Minnesota customers—as long as they fund the MN
C&S program in a roughly equivalent proportion. For the latter requirement, given the lag between
funding program activities and realizing savings for C&S programs, and to minimize administrative
burden, we caution against creating too much precision in the accounting. For example, we recommend
that utilities be given their proportional savings (based on percent electric or gas provided) as long as all
participating utilities and Commerce agree they are providing a good-faith effort in providing
proportional funding. In the event that a utility’s funding is significantly less than or greater than the
percentage of electricity or gas they provide on a statewide basis, Commerce may need to make a
determination to adjust their savings allocation appropriately.
The next update to Minnesota’s Energy Efficiency Potential Study should include savings potential
from MN C&S program activities. In particular, we recommend that the study analyze and contextualize
any potential savings overlap between incentive program activity and potential C&S program activity.48
Including savings potential from C&S activity will help utilities make more informed decisions on
portfolio planning and optimization.
The MN C&S Utility Working Groups should take a leading role in informing future code compliance
studies. Establishing a baseline code compliance rate is essential to estimating energy savings through a
(e.g., “claimable savings,” “adjusted gross savings with a blended baseline”), we have no objections as long as the
evaluation process is transparent in how it addresses compliance, NOMAD, and attribution.
We provide some initial estimates and context in the Minnesota Codes and Standards Scenario Model, an Excelbased scenario model developed as a companion to this report.

46

We recommend that utilities and EM&V firm consult with National Grid (and other relevant Massachusetts
stakeholders) as they are currently going through a process aimed at minimizing some costs and complexity out of
the C&S evaluation process compared to California impact evaluation process (e.g., spending less on compliance
studies as appropriate).
47

The Minnesota Codes and Standards Scenario Model, an Excel-based scenario model developed as a companion
to this report, can provide a useful starting point for certain building codes and appliance standard activities.

48
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Building Energy Codes Compliance Improvement subprogram. The energy savings gained by the code
compliance improvement efforts should be informed by the difference between building compliance
with the energy code before the code support effort and after a certain number of years of
implementation. After a few years of providing code compliance support, an updated code compliance
study should be conducted.

Recommendations for C&S Program Staffing Targets
We recommend that utilities interested in participating in a MN C&S program do the following to
establish adequate support:
Utilities participating in the MN C&S program should dedicate adequate staff support for Minnesota
Energy Codes and Standard program efforts. For utilities with relatively larger CIP budgets, we
recommend an initial allocation of between 0.75 and 1.5 internal full-time equivalent (FTE) staff to
support C&S program efforts. As the program grows over time and the savings increase, the internally
dedicated C&S program staff should also grow to optimize program performance (perhaps to 2-4 FTE
depending on the utility). For relatively smaller utilities that plan to fund the program but don’t have the
internal resources to provide significant staff support, we recommend allocating approximately 0.25 FTE
internal staff to attend the Minnesota Energy Codes and Standards Utility Working Group and to support
other administrative activities.
The MN C&S Utility Working Group should select a team of implementation contractors and a
separate EM&V contractor to support the program. For implementation contractors, we recommend
an initial FTE allocation in the 2 to 4 range, and then this could grow to 4 to 10+ over time as the
program grows. For the separate EM&V contractor, we recommend starting at around 0.5 to 1 FTE and
this could also grow a bit over time as well as the program grows. Utility planners can review the
Scenario Model to inform initial program budget targets for hiring implementation and EM&V
contractors. The “Cost-effectiveness” tab in the Scenario Model provides a tool to help program
planners determine appropriate budgets that correspond to projected savings. We provide additional
context and figures in Appendix F.

Recommendations for MN C&S Subprogram Activities
Overview
We recommend organizing a MN C&S Program into subprograms, as discussed in previous sections.
Below, we provide specific recommendations for activities within the following C&S subprograms:
•
•
•
•
•
•
•

State Building Energy Code Advancement
State Appliance Standards Advancement
National Codes and Standards Advancement
Building Codes Compliance Improvement
Local Engagement
Code Readiness
Planning and Coordination.

The MN C&S Utility Working Group should determine which C&S subprograms to prioritize at program
launch and which ones to develop in the future. At a minimum, we recommend that an initial MN C&S
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program include the State Building Energy Code Advancement and Building Codes Compliance
Improvement subprograms. Next, we recommend serious consideration for the State and Federal
Appliance Standards Advancement subprograms given their potential to impact significant energy and
GHG reductions.

State Building Energy Code Advancement
We strongly recommend that the MN C&S program include a Building Energy Code Advancement
subprogram. As noted previously, we recommended a primary goal for this subprogram of supporting
the recommendations from DLI and Commerce to:
1. “Institute an adoption framework for the statewide commercial building energy code that
ensures that all new commercial and large multifamily construction is net-zero by 2036. The
state would adopt the ASHRAE 90.1 standard for commercial buildings every three years,
beginning with adoption of the ASHRAE 90.1-2019, coupled with necessary energy efficiency
performance requirements to meet the goal of net-zero by 2036.
2. Provide the resources that will be needed for these recommended code improvements to be
successful, including conducting a cost and market analysis.”
In addition, we recommend that this subprogram supports the DLI and Commerce recommendations to
“learn more about the [building code] needs of other building segments” including residential new
construction and existing buildings (DLI and Commerce 2020).
Based on the recent DLI and Commerce recommendations, as well as stakeholder input during this
project, we recommend the following specific activities for a Building Energy Code Advancement
subprogram:
Review the Minnesota Codes & Standards Program Scenario Model and determine if there are
opportunities to improve the savings estimates. If so, update the Scenario Model and/or other program
planning and filing documents. The specific actions can include but are not limited to the following:
1. Review all values and assumptions in the “Comm_Codes” and “Res_Codes” worksheet tabs.
2. Review the savings scenario options laid out in the model and adjust options as needed.
3. Review underlying source savings estimates provided in the model.
Coordinate with DLI staff leading the energy code updates to determine what data and activities
would be most helpful to support the Net-Zero by 2036 goal. This could include, but not be limited to,
support for the following recommendations from the DLI and Commerce (2020) report:
1. Support the development of a “Cost analysis of energy code levels across different buildings in
climate zone 6 and 7. A cost analysis for different building types would be needed for the two
climate zones of Minnesota. Ideally this analysis would occur before the new energy code
versions were launched so that their results could be used in the roll out.”
2. Support the development of a “Market capacity analysis: Research about the markets’ ability to
design, build and operate more efficient buildings would be needed. In addition, a standing body
– in British Columbia it was the BC Step Code Council – could be created to conduct ongoing
capacity for communications and education.”
3. Support “Education and training: Informed by the market capacity analysis, a curriculum could
be created and delivered to various stakeholder groups to augment the training other groups
already perform in the energy-efficient building space. This could include formats such as
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guides, workshops, webinars, case studies, tools and videos, etc. Such information would ensure
filling any knowledge gaps in building science areas to support better quality control in
delivering durable energy performance. In addition, climate change impacts require that the
building industry become more aware of the need to design for future climates and should be
trained to integrate this emerging area.” 49
4. Help to “Engage with stakeholders: The departments recommend continued and further
engagement with builders, energy efficiency experts, architects, local units of government
(particularly in greater Minnesota), labor, etc. Experience in other states has shown that the first
and second projects built to an advanced energy standard can be more expensive to model and
construct. For this reason, incentives may be needed to defray costs – a role that could be
played by utilities.”
5. Help to “Explore ways to pilot or test new and emerging building models: Developers and
building owners are deploying new and innovative approaches to building design, including
regenerative housing, and the living-building challenge. The state could work with industry and
other stakeholders on strategies that enable innovation and learning. These innovations should
occur as a complement to base code improvements.”
6. Help to “Learn more about needs of other building segments: The departments note that
adopting a new base code for new and significant renovations of commercial and multifamily
buildings only resolves one component of building energy use, as it does not apply to residential
construction or existing buildings. The energy use of those structures is beyond the scope of this
report. Workgroup members suggested looking at ways to promote recommissioning and
efficiency upgrades for single-family homes and older commercial buildings.”
Seek representation on an Energy Code Technical Advisory Group (TAG) which is a part of DLI’s
Construction Code Advisory Council. The TAG reviews existing rules for revision and new model
codes for adoption into the State Building Code. 50
Determine the technology areas and/or product categories for which the building energy code
advancement subprogram should support. For insights on what technology areas and/or product
categories are being considered for future ASHRAE 90.1 revisions, we recommend meeting with
individuals that hold key leadership positions on ASHREAE 90.1 committees and subcommittees
(90.1 Mechanical Subcommittee, 90.1 Lighting Subcommittee). In addition, we recommend
convening meetings with national building codes experts from national labs, industry, efficiency
organizations, utilities, and consultants. 51 Technology areas and/or product categories that are most
important for Minnesota climate zones should be prioritized.
For the technology areas and/or product categories chosen for advancement activities, conduct an
assessment on how future building codes may impact current and future incentive programs. The
assessment should include but not be limited to addressing the following questions:

49

Some of this activity may fall within the Compliance Improvement subprogram scope.

Additional information can be found on the DLI Energy Code TAG webpage (http://www.dli.mn.gov/aboutdepartment/boards-and-councils/technical-advisory-groups), including current members. In addition, see the
“Introduction and Background” section for a description how the Minnesota Energy Code is promulgated under
state statute but is developed and adopted through a regulatory process with input from the Energy Technical
Advisory Group.
50

Note that some of this activity overlaps with recommendation #7 in the National Codes and Standards
Advancement subprogram section.
51
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1. Do the building code technology areas and/or product categories overlap with any current
or planned incentive program product categories?
2. How do the proposed building code levels compare to the incentive program levels?
3. What is the estimated savings of adopting the proposed version of the building energy
code?
4. How would the proposed version of the building energy code impact the voluntary program
baseline, savings, program model, and customer engagement opportunities?
5. Is there an opportunity to strategically coordinate the voluntary program and C&S program
goals where the voluntary program helps to prepare the market for the building code and
the two approaches jointly maximize statewide savings?
For the technology areas and/or product categories chosen for advancement activities, develop
Codes and Standards Enhancement (CASE) reports that will support adoption efforts by DLI. The
appropriate content for these CASE reports will need to be further discussed and assessed, but
could include the following elements:
1.
2.
3.
4.
5.
6.

Market analysis
Energy analysis
Economic analysis
Engineering analysis
Building code change proposal(s)
Energy savings analysis.

For the technology areas and/or product categories chosen for advancement activities, support
adoption efforts by providing technical support. In addition to developing the CASE reports discussed
above, support activities can include but are not limited to the following:
1. Participate in DLI technical advisory groups related to building energy codes (as noted
above)
2. Participate in public workshops and hearings
3. Engage legislative and/or executive branch staff to support new state building codes, if
applicable and appropriate
4. Engage with various stakeholder groups to solicit input and encourage support
5. Respond to comments from state agency staff, legislative staff, and other stakeholders
6. Submit comment letters, if applicable.

State Appliance Standards Advancement
If the MN C&S Program includes a State Appliance Standards Advancement subprogram, we recommend
the following activities.
Review the Minnesota Codes & Standards Program Scenario Model and determine if there are
opportunities to improve the savings estimates. If so, update the Scenario Model and/or other program
planning and filing documents. The specific actions can include but are not limited to the following:
1. Review all values and assumptions in the “State Appliances” worksheet tab.
2. Review underlying source savings estimates developed by Appliance Standards Awareness
Project (ASAP):
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a. Savings specific for Minnesota 52
b. Methodology for determining state savings 53
c. Assumptions for annual shipments, average lifetime, per-unit savings, per-unit
incremental cost, and percentage of shipments already meeting standard level. 54
Review the “2021 Model Bill” developed by ASAP and ACEEE and determine which products to
support for advancement activities. The Model Bill includes recommendations for efficiency
standards for 19 selected residential and commercial products. The energy and water efficiency
standards are based on various sources, including standards already adopted in one or more states
or Canada and ENERGY STAR® and WaterSense specifications that have achieved high market
shares.
Determine if there are product categories beyond those in the 2021 Model Bill for which the
program should support advancement activities. For insights on what product categories are being
considered beyond those in the 2021 Model Bill, we recommend setting up discussions with key
individuals working on state appliance standards development in California. This includes staff in the
California Energy Commission’s Appliance Office within its Efficiency Division. In addition, the Pacific
Gas and Electric (PG&E) Codes & Standards program, on behalf of the California Statewide IOU C&S
program, 55 is developing research for future state appliance standards and is interested in
coordinating with utilities in various states. Of particular note, in the coming months and years,
California will be considering new appliance standards that facilitate the deployment of flexible
demand technologies. 56
For the product categories chosen for advancement activities, conduct an assessment to evaluate
how future standards may impact current and future incentive programs. The assessment should
include but not be limited to addressing the following questions:
1. Does the standard product category overlap with any current or planned incentive program
product categories?
2. How do the proposed standard levels compare to the incentive program levels?
3. What is the estimated savings of adopting the proposed standard?
4. How would adoption of the proposed standard impact the voluntary program baseline,
savings, program model, and customer engagement opportunities?

At the time of this writing, savings are only available for the 2020 model bill. ASAP is developing savings for the
2021 and those can be incorporated into updates to the Scenario Model. Savings specific for Minnesota:
(https://appliance-standards.org/sites/default/files/state_savings_state_standards/Minnesota.pdf).
52

Methodology for determining state savings: https://appliancestandards.org/sites/default/files/Write_up_of_changes_to_the_analysis_for_the_2020_Model_Bill.pdf
53

2020 State Appliance Standards Recommendations: https://appliancestandards.org/sites/default/files/2020_Model_Bill_assumptions_table.pdf
54

PG&E has been designated as the “Statewide Lead” for C&S program activities focused on advancing appliance
standards and building codes.
55

These new standards are motivated (and required) by Senate Bill 49 signed by Governor Newsom on October 9,
2019 (https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201920200SB49).
56
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5. Is there an opportunity to strategically coordinate the voluntary program and C&S program
goals where the voluntary program helps to prepare the market for the standard and the
two approaches jointly maximize statewide savings?
For the product categories chosen for advancement activities, set up coordination calls with key
national organizations actively supporting state standards. We recommend exploring coordination
opportunities with ASAP and the United States Climate Alliance. ASAP develops the Model Bill and
actively supports state standard develop efforts. 57 The US Climate Alliance is a bipartisan coalition of
governors, including Minnesota, committed to reducing greenhouse gas emissions consistent with
the goals of the Paris Agreement. The Alliance recently announced its Appliance Efficiency Challenge
initiative and is working with its member states to support state standard adoption. This includes
the development of a new, multi-state appliance portal to support compliance. 58
For the product categories chosen for advancement activities, develop Codes and Standards
Enhancement (CASE) reports that will support enactment efforts. The appropriate content for
these CASE reports will need to be further discussed and assessed, but could include the following
elements:
1.
2.
3.
4.
5.
6.

Market analysis
Energy analysis
Economic analysis
Engineering analysis
Standard change proposal(s)
Energy savings analysis.

For the product categories chosen for advancement activities, support enactment by providing
technical support. In addition to developing CASE reports discussed above, support activities can
include but are not limited to the following:
1. Participate in state agency technical advisory groups related to appliance standards, if
applicable
2. Participate in public workshops and hearings, if applicable
3. Engage legislative and/or executive branch staff to support new state appliance standard, if
applicable and appropriate
4. Engage with various stakeholder groups to solicit input and encourage support
5. Respond to comments from state agency staff, legislative staff, and other stakeholders
6. Submit comment letters, if applicable.

National Codes and Standards Advancement
For a MN C&S Program that includes a National Codes and Standards Advancement subprogram, we
recommend the following activities:

For additional context, see Appendix D for a summary of Marianne DiMascio’s (ASAP’s State Policy Manager)
Webinar #2 presentation. The presentation and recording are available at the project website. (https://www.mncs-roadmap.org).
57

This will replace an outdate portal and will build on California’s existing appliance standards database. See the
details at the Appliance Efficiency Challenge: http://www.usclimatealliance.org/efficiency-challenge.
58
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Review the Minnesota Codes & Standards Program Scenario Model and determine if there are
opportunities to improve the savings estimates. If so, update the Scenario Model and/or other program
planning and filing documents. The specific actions can include but are not limited to the following:
1. Review all values and assumptions in the “Federal Appliances” worksheet tab.
2. Review underlying source savings estimates developed by Appliance Standards Awareness
Project (ASAP) (Mauer and deLaski 2020).
3. Review assumed percentage of US savings that are currently allocated to Minnesota. The initial
proxy estimates are based on Minnesota’s share of residential and commercial energy
consumption based on Energy Information Administration (EIA) data. For some product
categories, utility program planners may have more accurate data.
Review the Minnesota Codes & Standards Program Scenario Model (Federal Appliances worksheet
tab) and determine which products to support for advancement activities. The Scenario Model
includes annual Potential Energy Savings through 2050 for 47 product categories that are within the
residential (27) or commercial & industrial (20) sectors.
For the product categories chosen for advancement activities, conduct an assessment to evaluate how
future standards may impact current and future incentive programs. The assessment should include
but not be limited to addressing the following questions:
1. Does the standard product category overlap with any current or planned incentive program
product categories?
2. How do the proposed standard levels compare to the incentive program levels?
3. What is the estimated savings of the adopting the proposed standard?
4. How would adoption of the proposed standard impact the voluntary program baseline, savings,
program model, and customer engagement opportunities?
5. Is there an opportunity to strategically coordinate the voluntary program and C&S program
goals where the voluntary program helps to prepare the market for the standard and the two
approaches jointly maximize statewide savings?
For the product categories chosen for advancement activities, set up coordination calls with key
utilities and state agencies that are actively involved in administering C&S programs that include
federal standards advancement efforts. We recommend exploring coordination opportunities with
organizations including but not limited to: PG&E, on behalf of the California Statewide IOU C&S
program 59, National Grid, and NYSERDA. By coordinating activities, Minnesota utilities can leverage the
experience and infrastructure that these organizations have established and potentially reduce program
costs. Conversely, a MNC&S program can offer useful perspectives and data that will expand the
diversity of voices during Department of Energy (DOE) rulemakings.
For the product categories chosen for advancement activities, set up coordination calls with key
national and regional organizations actively involved in federal standards. We recommend exploring
coordination opportunities with organizations including but not limited to: ASAP, ACEEE, Natural
Resources Defense Council (NRDC), Northwest Energy Efficiency Alliance (NEEA), and Northeast Energy
Efficiency Partnerships (NEEP).

PG&E has been designated as the “Statewide Lead” for C&S program activities focused on advancing appliance
standards and building codes.

59
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For the product categories chosen for advancement activities, develop a Work Plan and support
enactment by providing technical assistance. In addition to developing technical briefs discussed above,
support activities can include but are not limited to the following:
1. Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
2. Engage with DOE by reviewing rulemaking documents, participating in events, providing oral
comments at meetings, and submitting comment letters.
3. Assess and document state and utility savings and impacts from proposed standard updates
4. Conduct or contribute to primary research (e.g., field studies, lab testing) and/or secondary
analysis
5. Engage stakeholders for input and encourage support for standard proposals
6. Participate in ASRAC working group meetings and negotiated rulemakings.60
Note: utilities with current C&S programs have sent jointly signed letters for selected product
categories. Minnesota utilities will have opportunities to coordinate with other utilities (e.g.,
California IOUs, National Grid) to sign onto a joint letter to DOE.
Consider participating in national model energy codes and standards committee activities, including
ASHRAE 90.1, IECC, and/or IgCC. These processes can sometimes be obscure and complex but strategic
participation can influence outcomes that will have “downstream” impacts on state energy codes. Prior
to determining the appropriate level of participation, we recommend setting up coordination meetings
with organizations that have experience navigating these activities, including but not limited to: ACEEE;
PG&E, on behalf of the California Statewide IOU C&S program 61 (mostly focused on ASHRAE 90.1); and
New Buildings Institute (mostly focused on IECC). We then recommend considering the following
activities:
•
•
•
•
•
•
•

Develop a Work Plan that outlines desired outcomes, strategy, budget, and tactics
Conduct research on possible code proposals
Calculate possible state savings for code proposals
Attend public meetings
Participate in working groups / committees
Engage stakeholders for input and encourage support for code proposals
Vote on code proposals.

Building Codes Compliance Improvement 62
We strongly recommend that a MN C&S program include a Building Codes Compliance Improvement
subprogram. At a minimum, this subprogram can help to increase compliance and reach the full
For selected product categories, DOE uses a negotiated rulemaking process, which was created when DOE
established the Appliance Standards and Rulemaking Federal Advisory Committee (ASRAC).
60

PG&E has been designated as the “Statewide Lead” for C&S program activities focused on advancing appliance
standards and building codes.
61

This section incorporates recommendations from the two CARD-funded Minnesota energy baseline and market
characterization studies completed in 2020—one for commercial and one for residential. The studies are described
in the “Introduction and Background” section of this report and were led by co-authors of this study, Slipstream
(both studies) and LHB (commercial study). The studies identify specific opportunities that can be leveraged within
CIP – including future Codes and Standards Programs – to increase savings from energy code compliance and
62
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potential of the energy code. We also recommend that this subprogram coordinate closely with utility
above-code new construction program offerings to achieve savings beyond the current code and to
“pave the way” for future code update cycles.

Recommendations for Both the Commercial and Residential sectors
We provide a summary of opportunities and recommendations in Table 7 for both residential and
commercial building sectors and discuss below. These are based on the most recent MN baseline studies
summarized in earlier sections of this report. The summary below is categorized into recommendations
for achieving one hundred percent compliance with the prevailing energy code followed by
recommendations for going above and beyond current code requirements.
Table 7. Compliance Improvement Subprogram Opportunities and Recommendations
Reaching the Full Potential of the Current Energy Code
Opportunities

Recommendations

Support for code officials: Support the plan review and
inspection process to improve energy code compliance
and enforcement.

Offer menu of support options for code officials,
either through a circuit rider model or through on-call
technical support.

Support for builders and design teams: Provide
guidance for builders and design teams to improve
understanding of energy code elements and
documentation practices.

Develop a shared set of energy code resources to
help ensure that all parties have access to the
information they need.

Support for controls documentation and
commissioning (commercial): Support improved
documentation of mechanical and lighting control
energy code elements and improve commissioning
efforts.

Leverage existing new construction programs, which
offer an already-established touchpoint with design
and construction teams.

Support for mechanical ventilation systems
(residential): Research needed to understand
installation and operation of balanced mechanical
ventilation systems in new homes.

The state and utilities could support trainings on
these systems and support incentives for those
systems that do not require concurrent air handler
operations.

improve future code impacts in Minnesota. Given that their findings directly apply to possible Building Codes
Compliance Improvement subprogram activities, we leverage those recommendations in this section. For
additional detail about these opportunities and recommendations, along with additional results from the studies,
we recommend reviewing Slipstream 2020 and Slipstream et al. 2020.
Minnesota Codes and Standards Program: Concept to Realization Roadmap
2050 Partners, Slipstream, Midwest Energy Efficiency Alliance, and LHB

89

Going Beyond the Current Code
Opportunities

Recommendations

Promote high-impact prescriptive strategies to attain
higher energy savings than current prescriptive
baselines.

Expand prescriptive new construction programs.

Promote energy modeling to address non-regulated
design decisions and help projects identify the most
cost-effective strategies.

Develop a shared set of energy code resources to
help ensure that all parties have access to the
information they need.

Address operational performance (for commercial) to
ensure promised energy savings are delivered and to
capture additional savings from operational and
behavioral strategies.

Leverage existing new construction programs, which
offer an already-established touchpoint with design
and construction teams.

Recalibrate ‘above code program’ baselines for
calculating savings from new-construction programs in
order to move the market beyond current practice.

Policy makers and utilities to work together to identify
market transformational residential and commercial
program strategies.

Recommendations for Reaching the Full Potential of the Current Energy Code
There is significant potential for capturing energy savings through improvements in meeting the current
energy code. Below we provide several options:
Offer a menu of support options for code officials. There are two methods of support that we
recommend to ensure that both code officials and project teams understand and meet the current
energy code:
•
•

Circuit rider model. Circuit riders are individuals who deliver energy code resources and on-call
project technical support to code officials. This model provides support to code officials without
any one jurisdiction needing to invest in these kinds of resources.
Third-party energy code reviewer. Qualified third parties can provide a la carte energy code
review and/or inspection services. These services can be targeted toward high-impact items
requiring significant time or expertise (e.g., energy model review for performance path, control
sequence documentation review, commissioning report review, on-site spot checks of control
code elements). Alternatively, comprehensive energy code review and site inspection by a
qualified third party could be considered. In Minnesota, these services may be most relevant for
commercial projects with more complex window, HVAC, or control systems.

Develop a shared set of energy code resources. To help ensure that all parties responsible for code
compliance and enforcement have access to the information they need, provide a shared set of energy
code resources. These resources could be developed and shared as part of a circuit rider program in
consultation with DLI and Commerce, with code officials and/or third-party energy code reviewers
disseminating to project teams as needed.
•

A sample agenda for hosting early design kick-off meetings with design teams to discuss energy
code requirements, compliance paths, and potential project challenges.
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•

•

•

•

Phase-specific checklists for commercial buildings that highlight code elements with the
greatest energy impact and enable users to easily identify energy code requirements that are
applicable to a project, track energy code compliance through the design process, and identify
documentation requirements. We also suggest considering requiring completed checklists to be
submitted to the code official to assist with plan review and site inspection. Refer to
Minnesota’s 2018 Commercial Energy Code Compliance Enhancement Pilot: Phase-Specific
Project Checklist for sample items to include (CEE 2018):
o The design phase checklist should target the design team and plan reviewer and should
include energy code elements that are commonly designed to be non-compliant or
frequently missing from documentation.
o The construction phase checklist should target the contractor and building inspector and
be shared with the commissioning agent. This should include energy code elements with
the highest potential to be implemented incorrectly on site, such as control sequences.
o The testing and commissioning phase checklist should target the commissioning agent
and code official and should include high-impact commissioning items.
Energy code interpretation guidance for commercial building HVAC commissioning that
identifies recommended enforcement pathways, documentation requirements, and example
documents for projects using ASHRAE 90.1-2010, including for projects under 50,000 square
feet. This may also include commissioning resources to share with building owners, including a
cost-benefit analysis and sample requests for proposals for commissioning services.
Training and education for mechanical ventilation systems in residential buildings: More
research is needed on the installation and operation of balanced mechanical ventilation systems
in new homes. The State and the utilities should step up training and education efforts related
to these systems. Utilities could incentivize systems that do not require concurrent air-handler
operation.
Protocols for code officials to request additional documentation from residential builders and
commercial project teams for energy code elements that could not be verified on-site, and
guidance for conducting spot checks for compliance with mechanical and lighting control code
elements.

Leverage existing new construction programs. Existing new construction programs implemented by
Minnesota utilities offer an already-established touchpoint with residential builders and commercial
design and construction teams that could be leveraged to provide energy code support and resources. 63
For example, in commercial buildings early design team meetings for the Energy Design Assistance (EDA)
program could include a discussion of energy code compliance pathways and provide the design phase
checklist of high-impact code elements. EDA plan review and site visits could incorporate verification of
these energy code elements, allowing the program to take credit for associated energy savings. In
addition

Conversely, a new Compliance Improvement subprogram can offer a path to increased engagement with project
teams that may result in new referrals for the above-code new construction programs.
63
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Recommendations to Achieve Savings Beyond Current Energy Code
The MN Commercial Energy Baseline and Market Characterization Study (Slipstream 2020) found that a
number of building projects were including energy code elements that exceed code levels of
performance. With that in mind, we recommend exploring ways to more broadly achieve savings
beyond current energy code. As mentioned above, there are generally two pathways for meeting
advanced energy goals beyond today’s codes: 1) a prescriptive approach that continues to increase
efficiency requirements or 2) a performance-based approach that is more holistic. The following
recommendations incorporate these pathways into the Minnesota commercial market.
Expand prescriptive new construction programs. A number of Minnesota utilities already implement
prescriptive new construction programs such as Energy Efficient Buildings (EEB). We recommend
expanding such programs to take advantage of market-ready beyond-code energy efficiency strategies
identified in the Results section of the Baseline Study report. We also recommend incorporating
prescriptive energy code elements from future code versions and/or offering different bundles or tiers
of strategies into EEB-type programs, similarly to the EDA program and NBI’s Advanced Building New
Construction Guides. These types of program enhancements would allow more opportunities to
incorporate beyond-code strategies for projects that cannot access or do not qualify for simulationbased programs such as EDA due to their location or small size.
Conduct a market analysis of commercial building energy modeling in Minnesota. Energy modeling
serves as an important tool for achieving energy savings beyond energy code baselines. A market
analysis of energy modeling practices would identify the barriers to using performance-based energy
code pathways. The outcomes of a market analysis would allow state institutions to take steps to bolster
the use of energy modeling for performance analysis in the state. This work can help inform future
energy codes, enforcement approaches, design tools, and resources.
Expand reach and function of performance-based new construction programs. High beyond-code
energy savings can be achieved through simulation-based new construction programs that include early
design analysis of non-regulated elements, such as building massing, orientation, window placement,
and HVAC system type. Xcel Energy’s EDA Enhanced track is one example of this type of program. We
recommend expanding these programs to utilities that currently do not provide such a service and
working to increase participation by 1) easing eligibility requirements such as building size minimums
and requirements to register for a third-party green building program, and 2) conducting additional
recruiting. In the residential sector, where there is already significant market penetration for
performance-based programs, utilities could increase baselines to stimulate additional beyond-code
measures. There is also opportunity for smaller utilities to coordinate on joint new-construction
programs that are currently beyond the reach of builders in more rural areas not served by the major
investor-owned utilities.
Implement a voluntary commercial whole-building pay-for-performance program. Pay-forperformance programs reward project savings on an ongoing basis as they occur versus providing upfront payments to fund energy-efficiency strategies. Directed at new commercial construction projects,
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such a program can incentivize savings derived from operational energy use and inform the
development of a future outcome-based energy code pathway. 64
Above code program baselines. Recalibrate residential (and potentially for commercial, pending further
study) program baselines for calculating savings from new-construction programs in order to move the
market beyond current practice. Policymakers and utilities should work together to reach a common
understanding regarding the market-transformational role of residential new-construction programs.

Local Engagement
In states that allow local “stretch” or “reach” codes, some C&S programs provide technical resources for
those efforts (e.g., model code language development, savings analysis, cost-effectiveness analysis).
Given that Minnesota is currently focused on developing an impactful statewide base code and not
prioritizing stretch codes (see previous discussions describing the recent DLI and Commerce Building
Efficiency Workgroup recommendations), there are other opportunities to strengthen code outcomes
through local engagement. For example, we recommend that the MN C&S Utility Working Group
establishes strong engagement with diverse local government representatives (e.g., urban/rural,
large/small) to help ensure that their goals and perspectives are considered in the C&S development
and advancement activities. One such stakeholder group includes the cities that formed the “Cities
Advanced Building Performance Working Group,” as discussed in previous sections. Other
recommended engagement activities that benefit local communities are included in the previous
compliance improvement subprogram section.

Code Readiness
A Code Readiness subprogram is designed to collect high-quality data for future C&S advancement
activities. Typically, a Code Readiness subprogram considers state energy and climate goals many years
into the future and then figures out what data is needed to support those goals with respect to technical
feasibility, cost-effectiveness, and compliance pathways for strategically selected technologies, systems,
or practices. Given that the most valuable research needed during C&S advancement activities can
sometimes takes months or years to collect, Code Readiness activities are usually focused on future
code cycles beyond the most immediate one.
For a MN C&S Program that includes a future Code Readiness subprogram, we recommend the
following activities:
•
•

Prioritize technologies, systems, or practices to research within the Code Readiness subprogram
based on past research reports and inputs for various stakeholders.
For the prioritized technologies, systems, or practices:
o Establish appropriate targets based on sector, end-uses, or building type
o Conduct a C&S gap analysis and determine data needs and infrastructure needs

Pay for performance program models need to consider the incremental cost of the measures. For example, pay
for performance on high-incremental cost measures (like HVAC equipment and building envelope) could drive freeridership by rewarding those who are willing to pay the cost up front and accept the uncertainty of the pay for
performance rebate.
64
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o
o

o

Develop specific research questions that explicitly define how project will fill in C&S data
gaps
Determine the most appropriate data collection activity, including but not limited to:
 Conduct field research surveys to collect population data, including detailed onsite audits and metering to determine equipment performance, load shapes,
etc.
 Conduct lab testing
 Conduct tactical surveys, including collection of costs and compliance from web
data.
Summarize Code Readiness research and other information in a format that can be
easily extracted to develop savings estimates and documentation for incentive program
offerings.

Planning and Coordination
Planning and coordination activities occur internally within a utility and externally with relevant
stakeholders impacted by codes and standards.
For a MN C&S Program that includes a future Code Readiness subprogram, we recommend the
following activities:






Coordinate and align C&S activities with incentive program activities to accommodate a
coordinated approach for achieving multiple goals (e.g., energy savings, cost-effective energy
delivery, customer touchpoints and engagement).
Coordinate with related non-energy efficiency demand side management and grid-interaction
technologies/activities and groups that are increasingly being impacted by codes and standards
(e.g., transportation electrification, demand response, demand flexibility, energy storage, onsite generation).
Coordinate with internal utility electric and/or gas forecasting teams to highlight how future
codes and standards may impact forecasts.

Cross-cutting Recommendations and Further Study
In this final section, we offer some cross-cutting recommendations and areas for ongoing further study.
A successful program can start small and build overtime. In this report, we present recommendations
related to building up a robust program over many years. We don’t think it’s feasible to implement all
these recommendations right out of the gate, but some can be gradually introduced into the future.
Thus, we recommend “dipping the toe in the water” first and then building from there as the program
gains experience.
Launching a successful program requires a long-term vision and commitment. An often-quoted
proverb applies when thinking about C&S programs: “The best time to plant a tree was 20 years ago.
The second-best time is now.” This is especially apt for C&S programs since savings can lag program
activities, sometimes by years. However, once those savings do occur, they are typically long-term,
persistent, reliable, and the most cost-effective in the portfolio.
Hire the right experts to support the program. The right expert will vary based on subprogram and
activity. In some cases, an expert with experience implementing C&S program in other states may be
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appropriate (e.g., federal appliance standards). For other activities, it will be important to hire local
experts with connection to local stakeholders (e.g., compliance improvement). From an operations
standpoint, consulting teams employed for the work need a broad expertise and can hire subcontractors
to expand the broader team’s expertise.
Create trusting and collaborative relationships with industries impacted by codes and standards.
Often the best codes and standard outcomes are ones that result from data-driven conversations
between multiple stakeholders. Utilities are uniquely positioned to help some of these relationships and
success on the C&S front can also lead to useful collaborations in incentive programs and other areas.
There are some significant topics that will require ongoing study by multiple stakeholders, including a
future MN C&S Utilities Workgroup. We recommend that the Workgroup continue to assess impacts
of the following areas on a potential C&S program:
•

•

•

•

How renewable energy requirements will be handled as the building code approaches net
zero. Our savings scenarios for building energy code includes scenarios that achieve net zero in
the future. For the purposes of developing savings scenarios, we developed estimates for how
the code may approach net zero through a combination of energy efficiency and renewable
energy production requirements (see Results section and Appendix F), but actual requirements
will need to be determined for each code cycle based on cost-effectiveness considerations and
stakeholder feedback. In addition to the ratio of energy efficiency and renewable energy, the
compliance pathway (e.g., onsite, offsite) details will also need to be determined. The DLI and
Commerce report (2020) stated the following (emphasis added): “A net-zero building is a
building with greatly reduced energy needs. In such a building, efficiency gains have been made
so that the balance of energy needs can be supplied with renewable energy technologies.
Renewable energy procurement should allow for a flexible compliance path.” The timing and
details of this “flexible compliance path” is an issue that a future MN C&S Program can offer
insights and support.
How the evolving beneficial electrification policies will impact a C&S program. Our savings
scenario analyses for this project are based on current CIP rules and thus do not include any fuel
substitution accounting. However, beneficial electrification is being discussed by Minnesota
stakeholders in various forums and policies may change in the future. To the extent they do
change, the MN C&S Workgroup and other stakeholders should consider how they would
impact future MN C&S Program activities and savings attribution.
How a program may evolve if a Market Transformation program model is launched in
Minnesota. Early discussions on potentially adding an energy efficiency market transformation
program model framework are currently underway in Minnesota. Given that codes and
standards is a core element of market transformation programs, this will be an important issue
to track as it relates to program administration, savings allocation, and other related issues.
How to handle savings accounting in non-enforcement jurisdictions. As noted in the
Introduction and Background section, Minnesota adopts a statewide building energy code, but
local jurisdictions can opt out of enforcing. This raises important issues, including but not limited
to how to count savings in these jurisdictions (if at all), free-ridership, equity, and stakeholder
buy-in. While there is some evidence that statewide codes can create “spillover” savings in nonenforcement areas given that a statewide code can change certain industry standard practices
(see Slipstream 2020), further will work and study will be required to address these issues.
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Introduction
In the “Introduction and Background” and “Results” sections, and in Appendix C and Appendix D, we
highlight various C&S program activity and recommendations from other states/regions, most notably in
California, Massachusetts, New York, and the Pacific Northwest. In the sections below, we highlight C&S
activities three midwestern states that MEEA has been actively involved—Kentucky, Illinois, and
Missouri. We also provided some additional historical context for Massachusetts C&S programs. For
further reading, we recommend two studies led by Cadmus on behalf of BC Hydro (Cadmus 2018) and
NEEP, IEE, and IMT (Cadmus et al. 2013).

Kentucky
Overview
The Commonwealth of Kentucky has adopted and is enforcing the 2009 IECC for residential buildings
and 2012 IECC for commercial buildings with state specific amendments. These codes are mandatory
throughout the Commonwealth and were adopted on February 1, 2014 and went into effect October 1,
2014.

Codes & Standards Development Process
Kentucky does not have a set timeline to update the state energy code but generally updates their
energy code every six years. Code updates go through a regulatory and legislative review process. The
Department of Housing, Buildings and Construction (DHBC) opens the process to update the state
energy code. Typically, DHBC enlists a committee to review the IECC being considered for adoption and
makes recommended changes. The DHBC Commissioner takes those recommendations and in
collaboration with the DHBC Advisory Committee publishes a proposed code for public comment. Once
the rule has been finalized by DHBC, it goes through a review and public comment period through the
Legislative Research Commission before final adoption (MEEA 2019).
Kentucky has not enacted any state appliance standards.

Compliance and Enforcement
Unlike other states, enforcement for plan review and in-field inspections is shared between local
jurisdictions and the state building agency, the Kentucky Division of Building Codes Enforcement
(KDBCE) for certain commercial buildings and aspects of the residential energy code. As outlined in
Kentucky Administrative Rules, 198B.060, enforcement of the energy code by the KDBCE is required on
commercial buildings that are four or more stories, or have an occupant load of 100 or more people, or
are larger than 20,000 square feet. In addition to KDBCE enforcement, the Kentucky Division of HVAC
requires documentation of HVAC systems planned for install before a permit is issued. All other energy
code enforcement is conducted by the local jurisdiction.
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Utility Codes & Standards Program Models and Activities
In 2014 US DOE funded eight states to participate in the Residential Energy Code Field Study (Field
Study). A project team of the Midwest Energy Efficiency Alliance, Kentucky DHBC, and the Kentucky
Division of Energy Development and Independence were selected as part of this study to assess and
improve compliance levels in Kentucky. The Field Study consisted of a multi-year study comprised of
three components: a baseline study, a training and education program, and a post-study analysis to
determine the impact of the program. Baseline studies were based on an approved DOE methodology
which assessed the level of in-field compliance of eight key items with the biggest energy impact. These
eight key items were:
1.
2.
3.
4.
5.
6.
7.
8.

Foundation insulation (R-value and installation quality)
Above grade wall insulation (R-Value and installation quality)
Ceiling insulation (R-value and installation quality)
Window U-factor
Window SHGC
Envelope air leakage rate (ACH50)
Duct leakage rate (CFM25/100 sq. ft.)
High efficacy lighting (%).

Results from the post training and education program analysis demonstrated considerable success and
potential energy savings if a utility program were developed. Out of the eight key items, six saw an
improvement in compliance from the initial to the post evaluation study, with envelope air leakage at a
30% improvement. In terms of total energy and cost savings, the training and education program
resulted in a 25% reduction in energy use and a 24% reduction in energy cost as a result of improved
compliance. This reduction translates to roughly 47,000 MMBTU in energy use and nearly $930,000 per
year (Burgess & Nagpal 2018).

Utility Codes & Standards Evaluation and Attribution Methodology
Although IOU’s within the Commonwealth were initially interested in developing a code compliance
program to reduce energy demand, the need to reduce demand subsided during the study timeframe.

Illinois
Overview
The 2018 IECC with few state specific amendments for commercial and residential buildings went into
effect throughout the state of Illinois on July 1, 2019. This was an improvement from their previous state
energy code which was based on the 2015 IECC (MEEA 2019).

Codes & Standards Development Process
As specified in the Energy Efficient Building Act, the state of Illinois is required to update the state
energy code to the latest version of the IECC within one year of its publication. The process to develop
and adopt the energy code is both regulatory and legislative. The Capital Development Board (CDB)
initiates the process by convening the Illinois Energy Code Advisory Council (IECAC) to review the latest
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edition of the IECC and consider amendments proposed by the public. The IECAC considers all
amendments and develops a recommended code to be considered by the CDB. Once approved by the
CDB, the proposed code is then reviewed by and eventually approved by the Joint Committee on
Administrative Rules before it is formally adopted (MEEA 2019).
Illinois has not enacted any state appliance standards.

Compliance and Enforcement
Energy codes are required to be complied with throughout the state, regardless of whether a
jurisdiction has an enforcement agency. All enforcement of the state energy code is conducted at the
local level.

Utility Codes & Standards Program Models and Activities
In August 2018, MEEA was contracted by ComEd, Ameren Illinois, Nicor Gas, North Shore Gas and
Peoples Gas to collect and analyze data as part of a statewide study of code compliance and energy use
in newly constructed buildings. This information included in-field data collection to study both
residential and commercial energy code compliance, and for the convening of a stakeholder group (the
Illinois Energy Code Compliance Collaborative) to build relationships with the local construction industry
and gain insight into the reasons for non-compliance. The goal of the Studies was to establish a baseline
of energy code compliance and identify missed energy savings due to noncompliance. The Studies
determined first-year gross technical potential due to missed energy code compliance for residential
new construction to be 5,487,539 kWh and 2,364,759 therms, and for commercial new construction to
be 7,894,134.90 kWh and 107,734.91 therms. The largest areas of non-compliance for residential new
construction were wall, ceiling, and foundation insulation and installation quality, and duct sealing. For
commercial buildings, non-compliance was found in daylighting and interior lighting controls, exterior
lighting, various HVAC controls and functional requirements, and envelope insulation.
The Studies included suggested recommendations for future utility programs that can improve energy
code compliance. The potential program outlined five activities for both the residential and commercial
sectors – Codes Compliance Collaborative, Circuit Rider, Targeted Training, Resources, and Jurisdiction
Assistance. The final report will be available after utility approval in late 2020.
High-rise multi-family buildings were included in the commercial study; low-rise multifamily buildings
were not included as part of the Studies. A low-rise multi-family building study that includes Illinois is
currently being funded by DOE and conducted by Slipstream; results will be available in late 2020.
Slipstream and MEEA are also currently funded through the IOUs to perform preliminary research 65 on
feasibility, interest by municipalities, and savings potential on programs that could support adoption and
compliance of stretch codes and Building Performance Standards.

Utility Codes & Standards Evaluation and Attribution Methodology
Currently, the Illinois Energy Efficiency Stakeholder Advisory Group (SAG) is establishing a framework
and guidelines for how utilities could claim savings on C&S programs in the future. Historically, IOUs in
65

https://ilsag.s3.amazonaws.com/2020.07.22_Codes_BPS_Research-Pilot-Presentation.pdf
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the state have not funded nor claimed savings from C&S programs. The Illinois Technical Reference
Manual (TRM) Version 8.0 includes C&S programs in the broader market transformation initiative
framework when evaluating and attributing savings. Although the IL TRM Version 8.0 does not expressly
state how these programs should be evaluated, it does provide the necessary research and examples
from other states to aid in the process to establish an approved methodology (IL SAG 2019).
The potential IL Energy Codes Compliance program is being framed as a Market Transformation support
initiative. Most MT initiatives list integration/adoption into C&S as the ultimate goal of market
penetration, but those MT savings cannot be realized if those C&S measures are not achieving full
compliance, which is where an Energy Code Compliance program can help. On July 22, 2020, the Market
Transformation Savings Working Group of the Illinois SAG convened to discuss a number of new
potential MT initiatives for Illinois. This included a review of the draft Energy Codes Compliance Market
Transformation Implementation Plan 66. This Implementation Plan included potential methodologies for
calculating claimed energy savings from this program under a MT framework. The Implementation Plan
is currently under review by the utilities and will likely go back to the MT Savings Working Group for
another round of stakeholder engagement in 2020 prior to implementation (if program implementation
does occur). Notes from the July 22 meeting can be found here.

Massachusetts
Overview
As part of the Green Communities Act of 2008, Massachusetts is required to update its building code
every three years to be consistent with the most recent version of the International Energy Conservation
Code (IECC). Massachusetts is currently using the state amended Ninth Edition of the MA State Building
Code 780 with the commercial energy standards included in section 780 CMR 13 and the residential
energy standards included in section 11 of 780 CMR 51 and 780 CMR 115 Appendix AA (Stretch Energy
Code).
The State Building Code in Massachusetts is comprised of two volumes: a base/commercial code and a
one- and two-family residential code. Both codes are codified as title 780 of the Code of Massachusetts
Regulations. The Board of Building Regulations and Standards (BBRS) typically approves the state
amended code with a six-month concurrency period.
In 2009, Massachusetts became the first state to adopt an above-code appendix to the "base" building
energy code—the "Stretch Code" (780 CMR Appendix 115.AA). The Stretch Code, which emphasizes
energy performance, as opposed to prescriptive requirements, is designed to result in cost-effective
construction that is more energy efficient than that built to the "base" energy code. Alongside the base
code update to the IECC 2015, the Stretch Code is being updated, and is referred to as the 2015 Stretch
code update.

https://ilsag.s3.amazonaws.com/IL-Codes-Implementation-Plan-Draft-for-Review-071720-Clean-withComments.pdf
66
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Codes & Standards Development Process
The manner in which the new code is published is similar to other New England states that adopt the
International Building Code (IBC) and publish a set of specific amendments. Once the code is adopted
and published, a cycle begins anew. The state’s Green Communities Act of 2008 requires that
Massachusetts adopt each new IECC within one year of its release, so new code language can be
anticipated every three years. However, amendments to the code can occur between major code
cycles.
The Massachusetts Board of Building Regulations and Standards (BBRS) must, by law, hold at least two
public hearings each year 67 to address proposed changes to the code.
Anyone may propose a change to the code using a form available on the BBRS website. Code change
forms must be received at least 60 days in advance of the public hearing date.
The public hearing provides a forum for interested parties to comment on proposed changes. Anyone
who comes to the hearing may address the BBRS members directly, and express negative or positive
comments. Board members have 90 days after the public hearing to take an action on a proposal. Board
members may approve the proposal as submitted, approve it with modification (without changing the
intent of the proposal), deny the proposal, or table it for further study. If approved, the change is issued
as a published amendment to the code.
On July 19, 2016 Massachusetts completed its base and stretch energy code update process.
Massachusetts has amended its 8th edition of the state's building codes to include the 2015 IECC /
ASHRAE 2013, which took into effect on January 1, 2017. The adopted code includes state amendments
to the base energy code (residential and commercial), as well as an updated stretch energy code.
Beginning in January of 2017, the Massachusetts stretch code references the 2015 International Energy
Conservation Code (IECC) rather than the 2009 IECC that it was previously based on. The new stretch
code requirements are being referred to as the 2015 Stretch Code Update.
Massachusetts has not enacted any state appliance standards as of November 2019, but legislators are
actively pursuing.

Compliance and Enforcement
In Massachusetts, the Board of Building Regulations and Standards (BBRS) monitors Massachusetts
building codes and construction supervisor licensing. Each jurisdiction is responsible for enforcement of
the energy code. In communities that adopted the stretch code, each jurisdiction has to comply with the
stretch code.
Enforcement is through the local building inspectors of the 351 cities and towns of the Commonwealth.
Only a Building Code Board of Appeals, consisting of specified technical members, may grant a variance
to the code. Plan review and construction inspection, although performed by the local building official, is
also required of the engineers/architects of record when buildings exceed 35,000 cubic feet of interior
volume. Compliance is determined at the local level by local building inspectors as part of an application

The BBRS meeting schedule for the current year is normally posted on Massachusetts’s Office of Public Safety
and Inspections website (http://www.mass.gov/bbrs/) The hearings are usually held in May and November.
67
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review and inspection process. Compliance is addressed in three distinct ways: (1) registered architects
and engineers at the design level are charged by state law and regulations with abiding by design criteria
of the code, (2) the construction community is equally charged with abiding by the code, and (3) the
building officials review the submitted plans and complete inspections prior to issuing the certificate of
compliance. Compliance paths include both prescriptive and performance approaches. Building
professionals can use REScheck to show compliance for residential buildings and COMcheck for
commercial buildings.

Utility Codes & Standards Program Models and Activities in
Massachusetts and Rhode Island 68
Mass Save®, a state-wide energy efficiency program administered by seven utilities and one program
administrator (collectively called the Program Administrators, PA), started its C&S efforts in 2010. The
initiative started with a C&S long-term strategic plan for Massachusetts in 2011, followed by two in-field
code compliance studies (completed in 2012) to assess the compliance rate of residential and
commercial. These studies determined the basis for a Code Compliance Support Initiative CCSI that
started in 2015. The same approach was adopted by National Grid Rhode Island, the sole administrator
of Rhode Island’s energy efficiency programs who also sponsored the code compliance studies in Rhode
Island (following a similar methodology used in the MA studies). Since then Mass Save has followed up
with another set of compliance studies (DNV GL 2018). The studies focused on process of compliance in
the state and compliance rates for the 2009 and 2012 IECC versions of state energy code in
Massachusetts. These studies have helped inform the activities implemented in their code compliance
support initiative.
The long-term strategic plan highlighted the importance of a comprehensive plan and the potential
paths to achieving savings through codes and standards efforts by the PAs include (Mass Save 2012):
1. Compliance Support for Base and Stretch Code: Work with local builders, contractors and
building enforcement officials to increase the number of homes and buildings complying with
the locally applicable energy code, generally either the IECC version adopted statewide, or the
Stretch Code. Activities include targeted trainings, outreach and technical support in the form
of code ambassadors and circuit riders, compliance documentation tool development, and
review support.
2. Stretch Code Development Support: Support the state’s development of a stretch code that
exceeds statewide minimum requirements and is adopted by local governments. A coordinated
development approach by the PAs will provide technical support for the Massachusetts
Department of Energy Resources’ (DOER’s) development of the next round of stretch code to
avoid wasted energy and costs from duplicated effort.
3. Appliance Standards Advocacy: Accelerate the development and adoption of targeted new
appliance standards as the selected appliances and their advanced levels of efficiency start to
become established as current good practice in the marketplace. PAs would provide support
including the technical resources necessary for assessment of potential appliance standards and
advocacy either at the state or regional/federal level.
In Rhode Island, since 2014, National Grid has been administering the code compliance enhancement initiative
as part of the State-wide energy efficiency programs. The State and National Grid conducted code compliance
studies since 2012 to inform this ongoing code compliance program.

68
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Since 2015, Mass Save has been successfully implementing a state-wide Code Compliance Support
Initiative (CCSI). In their most recent 2019-2021 plan, the Mass Save codes and standards program will
support the development, adoption, and implementation of increasingly stringent codes and standards
and the demonstration and normalization of the highest-efficiency practices (Mass Save 2018). The
initiative supports the training of municipal code officials to continue to increase compliance with
existing code and to prepare for future codes and standards. It also targets property owners and
managers, developers, architects, and engineers who are involved in the initial stages of either new
construction or major renovation projects.
The program will continue to focus on improving compliance with the current energy code for both new
construction and renovation projects through education, technical assistance, stakeholder engagement,
and resource development and delivery. The Program Administrators (PAs) will expand this effort to
advance the adoption of progressively more efficient energy codes, including stretch codes, and
efficiency standards for appliances and equipment.
Going forward, the PAs will research and support the development of enhanced energy codes and
product standards at the state and national levels. They will implement a formulaic, multi-year approach
based on information collection, data analysis, and stakeholder engagement described in the programs
overview as a cross cutting effort encompassing both commercial and residential programs. They expect
to claim savings for this initiative starting in 2021 based on efforts already underway to provide
technical assistance and research in order to: (1) support improvement of the efficiency of the statewide
energy code during the Commonwealth’s current building code update process; and (2) support the
adoption of product efficiency standards during the Commonwealth’s forthcoming legislative session.
The expansion of the PAs’ codes work to include appliance standards and to work both at the state and
national level is a significant element of the PAs’ overarching strategy to proactively move markets to
increasingly high levels of energy efficiency and move towards clean energy. Figure 33 provides an
overview of the C&S program initiative.
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Figure 33. Mass Save Codes and Standards Program Overview (Mass Save 2018)

Utility Codes & Standards Evaluation and Attribution Methodology
From 2012 to-date there have been several evaluation studies conducted both in terms of evaluation of
the Mass Save Code compliance support program and state-level code compliance studies. (Link to four
studies will be provided in text in later versions). PAs submitted “Savings and Evaluation Methodology
for a statewide Building Energy Codes and Appliance Standards (C&S) Initiative” in 2015 to their
regulators (Mass Save 2015). The document outlines a methodology to calculate gross savings and
attribution and an evaluation plan specific to new construction codes efforts. Mass Save has yet to get
approval to claim savings through their past code compliance efforts. It continues to be in negotiation
with the regulators.
Subsequently, the PAs conducted a “Non-Residential Code Compliance Support Initiative Attribution and
Net Savings Assessment” in 2018. The purpose of this study was to estimate the savings attributable to
the non-residential portion of the Code Compliance Support Initiative (CCSI) for the 2019-2021 program
period. This study used a Delphi panel approach to estimate savings attributable to the CCSI from code
compliance enhancement efforts. The evaluation team asked a panel of experts to provide estimates of
code compliance over the 2018-2021 period under two scenarios: (1) with the CCSI continuing training
and outreach in the future at a similar level to historical efforts and (2) with the CCSI never having been
implemented. The team calculated gross technical potential (GTP) savings from two main inputs: (1)
baseline technical potential estimated with modeled results from the 2017 code compliance study (i.e.,
the savings associated with bringing non-compliant measures up to prescriptive code levels) and (2)
projected growth in the commercial new construction sector. The calculation for GTP is simply a formula
that multiplies technical potential by projected commercial new construction growth for 2019-2021.
Plans for evaluation and utility attribution in next 3 years include (2019-2021):
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•
•
•
•
•

Evaluate PA influence in advancing state and/or federal standards for high efficiency equipment
and develop a savings attribution model.
Determine program viability and evaluability.
Determine opportunity for Regional Collaboration Effort to spread the cost.
Determine potential for education opportunities via baseline studies for awareness and
changes.
Conduct research to develop the evaluation framework for the standards support initiative or
research that is dictated by the evaluation framework to begin to estimate savings for the CCSI.

Missouri
Overview
Missouri is a home rule state which means a statewide energy code is prohibited and instead energy
codes are adopted and enforced at the local level. Despite not having a statewide energy code nor
having a policy requiring jurisdictions to adopt an energy code, most major jurisdictions have adopted
the 2012 IECC or better by reference. However, codes adopted at the local level tend to include more
weakening amendments than those adopted at the state level, so the relative level of efficiency tends to
be reduced (MEEA 2019).

Codes & Standards Development Process
The code development process varies by jurisdiction, but generally follows a similar process. In general,
either the building department or building committee reviews the IECC version intended for adoption by
reference. The committee requests amendments to the proposed code and develops a draft version to
be vetted through a public process. Once approved by the committee, the code will either go to the
building commission or local council for review and approval. If the code is reviewed by the building
commission, it then goes to the local council for final review and approval.
Missouri has not enacted any state appliance standards.

Compliance and Enforcement
Given that codes are adopted locally, they are also enforced locally. With the variety of codes being
adopted and enforced in jurisdictions throughout the state, compliance can be a challenge for builders,
designers, engineers and others who are involved in projects in multiple jurisdictions.

Utility Codes & Standards Program Models and Activities
In 2016, the Missouri Division of Energy funded a statewide residential energy code baseline compliance
study based on the US DOE methodology used in the DOE Field Studies. The study identified five key
areas of non-compliance and a total potential energy savings of over 187,000 MMBTU and over $3
million in energy cost savings when extrapolated statewide. The key areas of non-compliance in order of
potential savings were basement wall insulation, duct leakage, efficient lighting, wall insulation
installation quality, and window u-factor. Additionally, the study indicated air conditioners were
oversized by an average of 1.5 tons which increases energy demand (MDNR-DE 2017).
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As a result of this study, and based on priorities identified by Ameren Missouri, a territory-wide
residential energy code support program is being funded through the end of 2021. The Ameren
Missouri Residential Energy Code Support Program is a multifaceted training and education program
designed around teaching on the building science principles of the energy code. Given that energy codes
vary by jurisdiction, a targeted training effort on a particular code was not effective so educating on core
principles and providing resources and support was deemed most important. The program involves
three core components which include the facilitation of a code compliance collaborative, proactive
industry engagement from an energy code consultant, and in-person classroom training. In addition to
these components, specialized resources and technical assistance is available to those involved in the
program (Ameren Missouri 2019).

Utility Codes & Standards Evaluation and Attribution Methodology
Ameren Missouri is not claiming savings on this program therefore no attribution methodology was
developed.
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The lists below provide the product categories covered by federal and state standards, respectively. 69

Federal Appliance Standard Categories
Residential
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Battery Chargers
Boilers
Ceiling Fans
Central Air Conditioners and Heat Pumps
Clothes Dryers
Clothes Washers
Cooking Products
Dehumidifiers
Direct Heating Equipment
Dishwasher
External Power Supplies
Faucets
Furnace Fans
Furnaces
Microwave Ovens
Miscellaneous Refrigeration Products
Pool Heaters
Pool Pumps
Refrigerators and Freezers
Room Air Conditioners
Showerheads
Toilets
Water Heaters

Commercial / Industrial
24.
25.
26.
27.
28.
29.
30.
31.
32.

Automatic Commercial Ice Makers
Boilers, Commercial
Clothes Washers, Commercial
Commercial CAC and HP (65,000 Btu/hr. to 760,000 Btu/hr.)
Commercial CAC and HP (<65,000 Btu/hr.)
Commercial CAC and HP (Water- and Evaporatively-Cooled)
Commercial Refrigeration Equipment
Commercial Water Heaters
Computer Room Air Conditioners

For an up to date resource, ASAP maintains a tracker of national and state appliance standards currently in effect
in the US: https://appliance-standards.org/products-and-links
69
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Distribution Transformers: Liquid-Immersed
Distribution Transformers: Low-Voltage Dry-Type
Distribution Transformers: Medium-Voltage Dry-Type
Electric Motors
Packaged Terminal AC and HP
Pre-Rinse Spray Valves
Pumps, Commercial and Industrial
Single Package Vertical ACs and Heat Pumps
Small Electric Motors
Unit Heaters
Urinals
Vending Machines
Walk-In Coolers and Freezers
Water Dispensers
Water-Source Heat Pumps

Lighting
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Candelabra & Intermediate Base Incandescent Lamps
Ceiling Fan Light Kits
Compact Fluorescent Lamps
Deep-Dimming Fluorescent Ballasts
Fluorescent Lamp Ballasts
General Service Fluorescent Lamps
General Service Lamps
HID Lamps
High Light Output Double-Ended Quartz Halogen Lamps
HIgh-CRI Linear Fluorescent Lamps
Illuminated Exit Signs
Incandescent Reflector Lamps
Incandescent Reflector Lamps (includes certain BR and Other Exempted IRLs)
Luminaires
Mercury Vapor Lamp Ballasts
Metal Halide Lamp Fixtures
Small-Diameter Directional Lamps
Torchiere Lighting Fixtures
Traffic Signals

State Appliance Standard Categories
The product categories covered within each state various. For additional details, ASAP provides
additional information State Standards: https://appliance-standards.org/states.
1.
2.
3.
4.
5.

Air Purifier
Battery Chargers
Commercial Dishwashers
Commercial Fryers
Commercial Steam Cookers
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6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Compact Audio Equipment
Computers and Computer Monitors
Deep-Dimming Fluorescent Ballasts
Drinking Water Fountains
DVD Players and Recorders
Electric Storage Water Heaters (DR Communications Requirement)
External Power Supplies
Faucets
General Service Lamps
High Light Output Double-Ended Quartz Halogen Lamps
High-CRI Linear Fluorescent Lamps
Hot Food Holding Cabinets
Lawn Spray Sprinklers
Mercury Vapor Lamp Ballasts
Metal Halide Lamp Fixtures
Miscellaneous Refrigeration Products
Pool Pumps
Portable Electric Spas
Residential Ventilating Fans
Showerheads
Small-Diameter Directional Lamps
Televisions
Toilets
Urinals
Water Dispensers (Water Coolers)
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Introduction
After forming the TAG, we conducted interviews each TAG member to get initial input on the project.
During the project, we also received feedback from TAG members through TAG meetings, email, and
additional ad hoc interviews. In addition, we identified “key contact interviewees” based on feedback
from Commerce, TAG, and the Project Team. We conducted 11 interview sessions, interviewing 14
individuals at 10 institutions (see “Methodology” section for details). We provide the Key Contact
interview questions below and the summarized list of perceived benefits, concerns, barriers, and
solutions the TAG members and Key Contacts provided when discussing C&S programs.

Key Contact Interview Questions
1. What is your role at your organization and your key responsibilities?
2. Do you have any initial questions about the project?
3. What is your experience with codes & standards?
4. Based on the project goal described above, the Technical Advisory Group (TAG) and Project
Team have identified top benefits, concerns, and barriers described in the Appendix. 70
a. Do you have any additional benefits that you would add?
b. Do you have any additional concerns and/or barriers that you would add?
5. We are particularly interested in getting your thoughts on possible strategies to address the top
concerns and barriers. For each of the following, do you have thoughts or ideas that Minnesota
stakeholders should consider?
a.
b.
c.
d.
e.
f.
g.

Increasing baselines can significantly impact or eliminate certain EE programs
Complexity (e.g., savings estimates, attribution, verifying savings)
Increased first cost for buildings
Negative connection to enforcement
Equity concerns for low-income customers
Vision of how utilities might impact C&S is not universally recognized
Staffing and resource concerns

The form that we sent to Key Contacts prior to the interview included a description of the project goals and a list
of initial benefits, concerns, and barriers.
70
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Stakeholder Feedback: Benefits, Concerns, Barriers, and
Solutions
Based on interviews and feedback from TAG members and Key Contact Interviewees, we developed the
following list of possible benefits, concerns, barriers, and solutions relevant to a potential C&S Program
in Minnesota. 71

Benefits
New and/or Increased Energy Savings
1. From a city perspective, improving energy standards in buildings is essential for the cities to
2.
3.

4.

5.

6.
7.
8.
9.
10.
11.

meet their climate or clean energy goals.
C&S programs are extremely cost-effective. From a utility perspective, cost effectiveness of
codes and standards is a top benefit: these programs are cheaper and deliver more GHG savings
across the board compared to traditional incentives programs.
C&S can bring relief to utilities looking for the “next thing” in savings.
• With a lot of lighting savings going away from voluntary programs, this might be a
valuable new program approach.
• As code baselines get higher, it becomes harder to get savings from EE programs. A
C&S program could be an attractive new savings stream. We’ve addressed a lot of
the low hanging fruit and we need some bigger ideas.
C&S can enable utilities to be involved in capturing “one-time savings opportunities.” Energy
codes impact assets with a long lifespan that are difficult to renovate (e.g., building envelope).
The most cost-effective time to impact these assets is during initial construction. Code cycle
delays are permanently lost savings.
C&S can increase overall statewide savings – there are still cost-effective savings available. C&S
would help to capture savings that are not being captured by traditional EE programs.
• In a perfect world, every project would maximize cost-effective energy efficiency.
We lose a lot of potential energy savings when buildings are just minimally
compliant with current code levels.
C&S can capture benefits that are not being captured by traditional EE programs.
A C&S program would help to prioritize lifetime savings (whereas CIP goals are currently based
on first year savings).
C&S can help to reduce carbon emissions and lower consumer energy bills.
Societal benefits gained from reducing energy use (especially via a cost-effective method)
include GHG, improved building durability and heath, along with other resiliency benefits.
Anything that helps customers be more cost efficient is valuable. Product standards help
consumers make the best possible choices over the long run, with operating costs of buildings
reduced by getting the worst products off the market.
Can achieve full energy savings potential faster with C&S.

In general, we aimed to consolidate similar feedback received from multiple individuals. The results do not
necessarily reflect consensus viewpoints from all individuals. For example, some individuals would likely dispute
some items in the different sections but were included to show a diversity of perspectives.
71
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New Program Opportunity and Strategic Benefits

12. Advancing the state base energy code in lieu of stretch codes helps avoid inter-municipality
conflict over regional economic impact.
13. C&S can help with local job creation. Jobs created by energy efficiency programs cannot be
outsourced.
14. C&S programs support grid flexibility, allowing for more options for demand management
controls and passive strategies.
15. Easier implementation of innovative technology pilot programs.
16. C&S programs and education efforts could help to improve compliance with current building
energy codes.
17. The complexity of C&S programs is sometimes less than that of incentive programs.
18. Customer satisfaction in underserved and under-compliant areas may increase if education
efforts result in local positive change.
19. Having additional options beyond current CIP program offerings can be valuable.
20. Some level of C&S activity and impacts is going to occur regardless of utility involvement (e.g.,
impacts from National C&S) so it’s beneficial to be part of the activity as opposed to being on
the sidelines. A C&S program would allow utilities to claim some of these savings.
21. C&S programs could help to promote EV-capable and EV-ready homes and buildings.
22. C&S program can support EE champions in certain communities.
23. Creating the right incentives and alignment for utilities to get involved in supporting C&S can
result in multiple benefits.

Bridging Gaps
24. Having a C&S program in place may have helped with 2018 residential code update process.
25. Experience with past efforts related to state energy codes and stretch code legislation indicates
that there isn’t a robust enough infrastructure in place to support C&S and savings that the state
needs to achieve. A new C&S program could help with that.
26. We need more stakeholders that are interested in EE increasing the awareness of C&S benefits.
27. Better ability to quantify the savings associated from C&S work would be valuable. Next
Generation Act says we need to achieve 1.5% EE savings, but it includes everything, including
C&S. Understanding the quantification will help with planning new EE programs.
28. Coordination between EE program staff and C&S program staff can lead to better understanding
and alignment of C&S within the “above code” new construction programs and deep retrofit
utility programs.
29. C&S programs can create additional opportunities to be more involved in specific technologies
discussions, which could help to inform EE programs.
30. Utilities can change the dynamics of the energy code rulemakings; If the utilities are supporting
a program, then there may not be as strong a pushback in the building community to more
stringent codes.
31. A C&S program could potentially help to bridge the gap between builders and EE advocates. If
done carefully, a C&S program could be an olive branch to the contractor community who often
has concerns about pushing codes further faster.
• A compliance training/circuit rider initiative may help to show EE and code progress
in a positive light.
• Can help with training and quality assurance with adoption of new technologies.
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Concerns
1. Increasing code baselines could significantly impact or eliminate certain EE programs – programs

2.
3.

4.
5.

6.
7.
8.

have to become more complex and/or less cost-effective.
• Concern about putting EE programs out of business impacting the utilities’ customer
touchpoints.
Concern that new or updated C&S could limit customer choice.
Concern that new or updated C&S could increase first costs for equipment and/or building
(although recognize the lifetime benefits).
Concern about how code officials will receive a program. Concern that there might be a lack of
established process and engagement on behalf of code officials.
Concern about how a C&S program would be received by other stakeholders (e.g., architects,
contractors, labor unions, trade groups, etc.)
As a utility, don’t want to be involved in any program activity related to enforcement actions.
Builders feel that C&S change too often to develop expertise.
How do we ensure that the savings are real and fair if utilities get credit?

Barriers
9. Complexity of the attribution process is daunting: calculation of savings, acceptance of savings,
attribution, etc.
10. Need to ensure cost-effectiveness specific to Minnesota’s low energy prices. Note that there is a
statute requirement that CIP savings need to be cost-effective.
11. Finding reliable research on code compliance rates can be difficult.
12. Vision of how utilities might impact C&S is not universally recognized.
13. Staffing and resource concerns relevant to implementing a new program.
14. May not be a lot of urgency in the state to support such a program. Potential complacency
based on past/current EE program infrastructure.
15. Not all pieces of the code are enforced equally (e.g., fire and plumbing enforcement may be
prioritized over energy code).
16. The private sector business model prefers the status quo.
17. There is a negative connection to code enforcement. C&S implementation should take care to
be seen as educators as opposed to as enforcers.
18. Fighting the impression that “as we bring up the “floor,” the “ceiling” becomes harder to invest
in.”
19. Rules forbidding mandating modifications to existing buildings may be challenging to navigate.

Solutions
1. Combat the perception about diminishing returns or increasing first costs with case studies on
cost-effectiveness, sample construction details, or other data that clarifies the extent of the
impact on the market.
2. Identifying a risk-taking, authentic champion is important. Ideally, they are able to clearly
explain the C&S system and make compelling arguments with framing fit to the audience.
3. Increasing baselines impacting or eliminating EE programs:
• Need to balance with the fact that you are generating significant statewide savings.
The amount of money the utilities must spend on incentives/voluntary programs
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cannot reach the whole state. But C&S programs can have a much broader reach for
less funding.
4. Address staffing and resource concerns:
• C&S programs takes fewer people and less money compared to voluntary programs.
• Provide web-based compliance improvement training resources for stakeholders
who may not be able to create their own.
5. Utilities should want to claim savings through C&S advocacy. Otherwise, if federal regulators
were more active in appliance standards utility programs would be hurt and would receive no
savings attribution.
6. In response to perceived increased first costs: NEEP has done research showing that codes do
not decrease construction volume or increase first costs. Since there seems to be confusion on
this point, utilities could provide leadership in MN-specific case studies.
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Information from the Public Stakeholder Engagement process can be found on the project website
(https://www.mn-cs-roadmap.org). Details include meeting summaries, speaker biographies and
recordings of the three webinars.

Webinar 1: Codes and Standards Program Administrators
Wednesday, July 15, 2020: 1:00 - 2:30pm Central Time
Codes and Standards (C&S) program models vary by state and region. This webinar brings together four
panelist that collectively have decades of experience implementing C&S programs in other regions,
including California, Massachusetts, New York, Rhode Island, and the Pacific Northwest. The panelists
provide insights into their organization’s C&S programs and discuss recommendations and
considerations for Minnesota stakeholders.

Jeff Harris - Chief Transformation Officer at Northwest Energy
Efficiency Alliance
NEEA is focused on code work across four states: Oregon and Washington have a unique state-level
adoption process (a heavy modification of IECC and 90.1), while Idaho and Montana rely heavily on IECC
and adopt national model codes to match statewide requirements.
NEEA’s codes work falls into the following focus areas:
1. Voluntary Work on Above-Code
a. They partner with utilities’ new construction programs to coordinate activities targeting
measures for adoption into code in upcoming cycles.
b. Collaboration with code adoption agencies to provide data, help conduct technical
analysis, and coordinate responses from builders adopting these practices.
2. Training and Education
a. They provide confidence in the market that there will be infrastructure to disseminate
information.
3. Impact Assessment
a. NEEA is allowed to claim savings for 10 years following the implementation of codes.
4. The NEEA codes process is as follows:
a. Establish NEEA’s involvement (Delphi panel).
b. Model savings.
c. Conduct third party review of work.
d. Apply NEEA’s reporting guidelines.
e. Cost-Effectiveness Advisory Committee review.
NEEA’s standards work falls into the following focus areas:
1. Regional Data
a. While not playing an advocacy role, they provide relevant data with regional
perspectives.
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2. The NEEA standards process is as follows:
a. Establish the connection to Northwest electric savings.
b. Document NEEA’s involvement.
c. Model savings.
d. Conduct third party evaluation.
e. Cost-Effectiveness Advisory Committee review.
3. They rely upon third-party documentation, modeling and review.
a. In standards development, it’s important to involve a third-party reviewer and
encourage stakeholder engagement to agree upon data methodology and adoption.
4. The standards process is highly variable in terms of how much workload there is (i.e., it can be
challenging to keep up with DOE requests).
Key Takeaways:
1. A key barrier to code adoption is not having a trained workforce both on the inspection and
building sides.
2. Residential codes are getting close to the end of traditional energy efficiency measures.
3. Commercial building codes continue to grow more complex, necessitating a need to look at
whole building and system performance metrics.
4. Coordinating across internal business units is an ongoing challenge.
5. C&S programs drive equity in appliance and equipment standards: once they take effect, they
affect every unit sold to every customer regardless of income status or demographic.
6. C&S programs offer economies of scale in appliance or equipment standards.
7. To address the issue of increasing baseline, the Northwest counts savings attributable to C&S
and reports them to all of the utilities. Most claim them as a part of their regulatory reporting.
8. C&S work requires specialized knowledge and skills, as it operates in politically charged arenas.
9. It is important to maintain a long-run view in C&S work – “if not this cycle, then the next.”

Pat Eilert - Manager – Codes, Standards, and Crosscutting at Pacific
Gas & Electric Company
California Codes & Standards work is done as a statewide effort, which includes large investor-owned
utilities and some large municipalities.
PG&E’s work has evolved throughout time:
1. They started with building code advocacy and state appliance standards advocacy, and realized
it was important to work on national C&S.
2. They learned that compliance with building codes was an issue and started a compliance
improvement program to support various actors within the supply chain.
3. They identified an opportunity to support reach codes.
a. By developing reach codes for each climate zone within California, they create technical
support documents that local governments could take off the shelf.
b. This helps standardize reach codes and offers key technical support.
4. They added a Planning and Coordination program, which intersects all of the programs.
a. The number of internal stakeholders created a need to speak with internal utility
planning, electric and gas operations and others.
5. They launched Code Readiness a few years ago to look ahead to the next two building code
cycles and associated appliance standards.
a. The intent is to collect data which aims at those future code cycles.
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6. Beginning in 2021, they will require programs to collect data that can be used to support
building codes and appliance standards advocacy.
The California Public Utilities Commission offers clear guidance on how they evaluate C&S work:
1. It estimates potential standards by looking at the inputs one would find in programs.
2. It calculates gross standards energy savings by leveraging an assumed compliance rate.
3. It corrects savings to what it believes are actually occurring by leveraging the normally occurring
market adoption curve (NOMAD).
a. It conducts Delphi trial sets to determine what would have happened without C&S.
4. It determines what was important from utilities in determining C&S based on the three primary
issues of cost effectiveness, feasibility, and enforceability.
5. It allocates impact by electricity sales for each utility.
a. This is changing to a financial contribution assessment due to the statewide policy
framework.
Key Takeaways:
1. C&S programs deliver extremely cost-effective savings for customers and cause portfolio
innovation.
2. C&S take all of the good work from incentive programs and make it available to the rest of the
market.
a. While an incentive program might reach innovators and early adopters, C&S captures
the rest of the market.
3. It is easier to take new technology through C&S than traditional incentive programs.
4. It is very important to incorporate data collection development in programs, as there is little
good secondary data out there.
5. From an operations standpoint, consulting teams employed for the work need a broad
expertise, and to hire subs with a deep bench of expertise.
6. Creative conflict on C&S teams is useful to drive the work forward.

Chris Corcoran - Program Manager, Team Lead —Codes, Products, and
Standards at NYSERDA
The New York State Energy Research and Development Authority (NYSERDA) operates as both the state
energy office and a program administrator. Their goals are greenhouse gas (GHG) emissions-focused,
and their 10-year funding allows them to focus on long-term impacts.
The Energy Conservation Construction Code of New York State (ECCCNYS) is based on national model
codes (IECC). NYSERDA’s responsibilities are to:
1. Facilitate training and compliance.
2. Support the Department of State and State Fire Prevention and Building Code Council to adopt
and implement ECCCNYS.
3. Develop and implement NYStretch, which goes 11% above state baseline code.
The NYStretch Energy Code brings value by:
1. Helping to meet aggressive state targets.
2. Implementing a road show strategy to get out and meet with as many municipalities as possible.
3. Providing municipalities with a framework that allows for easy use and offers consistency.
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4. Providing many resources, including an adoption guide, code manual, trainings, updated tools,
and a hotline.
Key Takeaways:
1. In states where many customers do not pay the public benefit charge and therefore cannot take
advantage of rebates, C&S helps reach them as it addresses a broader base.
2. Increasing baselines from C&S has forced programs to shift from resource acquisition to market
transformation.

Kevin Rose - Senior Strategy, Codes & Standards at National Grid
National Grid serves New York, Massachusetts and Rhode Island, and Kevin focuses on the latter two as
they have essentially the same C&S approach.
National Grid’s approach has evolved throughout time:
1. It has grown from code compliance to C&S adoption support.
2. Increased partnerships with other utilities, contractors, state energy office, state code board,
and state legislature.
3. The method for claiming savings has evolved from compliance (a structured process with
significant analysis being done in the new construction program) to enhancement work, which is
currently focused on:
a. Addressing the incentive mechanism for utilities.
b. Assessing how long savings can be claimed for a given measure.
Key Takeaways:
1. Even though their programs are in the early stages, they have seen an increase in the stability of
savings from C&S once they are put in place.
2. New construction becomes less and less cost effective as it nears Net Zero, and code compliance
training has provided a cost-effectiveness boost.
3. Savings dropped off significantly when only incentive portion of New Construction was allowed.
4. Leverage what already exists but act proactively where data is lacking. They pulled from west
coast frameworks and focused on areas like existing buildings that are difficult to quantify.
5. Engage in C&S policy discussions as soon as possible.
6. To address the issue of increasing baselines, they are looking at tying compensation for
supporting C&S advancement to the foregone earning opportunity that the utilities would have
otherwise had.

Webinar 2: Codes and Standards: State Officials, Specialists
and Stakeholders
Friday, July 31, 2020: 1:00 – 2:30 PM Central Time
C&S programs include various activities, including but not limited to: building code advancement
technical support (local, state, national), appliance standards advancement technical support (state and
national), compliance improvement support, code readiness data collection to support future C&S
rulemakings, and stakeholder planning & coordination. This webinar brings together four panelists that
collectively have decades of experience supporting the development of building energy policies,
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including building energy codes (both “base” codes and “stretch” / “reach” codes) and appliance
standards (state and federal). The panelists share their insights from interacting with various C&S
stakeholders, particularly with C&S program administrators. Within this context, the panelists discuss
recommendations and considerations for Minnesota stakeholders in an evolving C&S landscape.

Richard Graves – Director / Associate Professor, University of
Minnesota, Center for Sustainable Building Research
The Center for Sustainable Building Research (CSBR) at the University of Minnesota oversees a team of
stakeholders that is responsible for creating, managing and overseeing the Minnesota Sustainable
Building Guidelines (B3). The energy portion of the work falls under the Sustainable Buildings 2030 (SB
2030) Energy Standard.
Key features of the SB 2030 program include:
1. Goal-setting for state funded construction.
2. Creating a pathway for all state-funded construction to be zero net energy (ZNE).
a. Leveraging learnings from state-funded construction toward future code improvements
for the broader commercial building sector.
3. Both energy and carbon goals.
a. It leverages Commercial Buildings Energy Consumption Survey (CBECS) information, and
ratchets down reductions by 10% every five years until they achieve ZNE in 2030.
4. Coverage of all types of commercial buildings, except hospitals.
5. There is not a plan to go after as aggressive a standard on the residential or existing building
side in Minnesota.
a. However, significant potential remains in the residential sector.
6. Currently, statutes require the adoption of a nationally-created and vetted energy code.
However, this needs to be adjusted to stipulate that Minnesota would adopt an energy code if it
meets its performance target.
7. Stipulation that Minnesota can adopt new energy codes from every other version, setting up a
six-year stepping down of energy codes.
a. They are allowed to pursue changes every three years, but it is not a requirement.
To assess performance toward ZNE, CSBR:
1. Compares SB 2030 to the Zero Energy Performance Index (zEPI).
a. The scale offers a high-end score of 100 for the CBECS average and scales down to a
score of 0 for ZNE building.
i. The old Minnesota Energy Code (MEC) was scored about 52, while current code
performs at 48.5.
ii. In comparison, SB 2030 started at a score of 40, and is currently in the 20s.
b. This assessment shows that Minnesota can get halfway to ZNE with current code
improvements.
i. The next tranches toward the achievement of ZNE are future prescriptive and
performance codes.
ii. Minnesota then reaches the limit of cost-effective efficiency, therefore the rest
of the way to ZNE requires the addition of renewable energy supply to the
building sector.
2. Looks at what would it take to get Minnesota energy code on the right trajectory, and to have it
fit into future carbon goals for state.
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a. At current pace, the assessment shows that Minnesota may achieve ZNE by 2060.
b. SB2030 provides a parallel path to get Minnesota to ZNE by 2030.
c. The proposed Minnesota Energy Code Trajectory gets to ZNE by 2036, or 2040 at the
latest.
Key Takeaways:
1. Additional assessment work needs to be done in the areas of:
a. The cost of increased performance levels.
b. The technologies that are needed.
c. The sectors that are ready and need training.
d. Legislation and state departments that support these codes.
2. If Minnesota elects to move beyond adopting national codes to creating them, additional
resources, staffing and research would be needed.
a. It is not typical for a state to have robust funding to develop code research.
b. It would be more efficient and effective to share efforts across multiple states.
c. There is significant research to be done on incremental cost and improving the supply
chain.

Chuck Murray – Senior Energy Policy Specialist, Washington State
Department of Commerce, State Energy Office
The State Energy Office (SEO) is housed in the State of Washington’s Department of Commerce. The SEO
is responsible for policy development and cooperates with other entities to deliver state efficiency
grants and programs.
The legal framework in the State of Washington includes:
1. Energy Code
a. Revised in 2009, it sets the goal of zero fossil fuel GHG emission homes and buildings by
2031.
i. It requires that the SEO pursue this goal incrementally, with revisions every
three years.
b. Washington has particularly low energy costs, so they have revised economic evaluation
criteria to allow code design that is not traditionally considered cost-effective.
c. They have not adopted a stretch or reach code for several reasons, including:
i. A defensive residential building industry that wants to keep a statewide code.
ii. They find that mandatory codes and strong incentive programs are more
effective.
iii. Local jurisdictions are not allowed to create a more or less stringent residential
code, but they can adopt more stringent commercial code.
iv. They offer Passive House as an alternative.
d. There remains code uncertainty, and the following areas are likely to need additional
support:
i. Development – they are running out of good ideas (particularly when
considering cost barriers), and technologies are not yet market ready.
ii. Implementation – it requires continued local government commitment, a lot of
education because code is changing every 3-6 years, and some specialized skills
that are not commonly available.
Minnesota Codes and Standards Program: Concept to Realization Roadmap
2050 Partners, Slipstream, Midwest Energy Efficiency Alliance, and LHB

125

Appendix D: Stakeholder Webinars Takeaways and Recommendations
iii. Technical support – Washington was the first to adopt a Total System
Performance Ratio (TSPR).
2. Energy Benchmarking
a. This legislation has been the least successful because it lacks an effective enforcement
clause.
3. Energy Efficiency in Existing Buildings
a. Beginning in 2019, Washington adopted ASHRAE Standard 100, which is a rigorous,
continuous improvement program over the life of the building.
Key Takeaways:
1. Washington would benefit from a Market Transformation effort, like MEEA’s work in the
Midwest.
2. The SEO relies heavily on NEEA for technical analysis and support, including cost effectiveness.
a. NEEA is also the lead funder of training programs for residential and commercial energy
codes.
3. The SEO has made sure that utilities are able to take credit for their mandatory efficiency
programs in the context of these standards.
a. Specifically, in relationship to the Energy Independence Act (which includes the state
renewable energy and energy efficiency requirements), utilities continue to take credit
for helping to implement these laws.
4. To be effective, legislation needs to be written in a way that is:
a. Enforceable,
b. Allows for continuous improvement, and
c. Does not go into too much detail.

Ian Finlayson – Deputy Director, Energy Efficiency Division at
Massachusetts Department of Energy Resources
In contrast to the Washington model, Massachusetts has taken an approach that is heavily dependent
upon stretch code and performance models.
The current status of the Massachusetts energy code is as follows:
1. They are on the 9th edition of energy code and are working on 10th.
2. The main building code board deals with International Building Code and International
Residential Code, as well as energy code.
a. Energy is on a different cycle than the other codes, because Massachusetts statute
requires adoption of the latest IECC code as part of state building code within a year of
its release.
3. The legal language on stretch code is found in the enabling language for the State Energy Office.
a. It requires lifecycle cost effectiveness for energy, water and renewable energy for all
new residential, new commercial and industrial buildings over 3,000 square feet.
4. As they have migrated from base code to stretch code as the dominate baseline, they are also
moving construction into these performance standards.
The Massachusetts stretch code is as follows:
1. The commercial segment only differs from base code for large commercial buildings.
a. It requires 10% better than ASHRAE 90.1-2013.
b. Passive house is included.
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c. It allows for Energy STAR or HERS 55 for multifamily.
2. The residential segment applies to all low rise residential.
a. It requires third party certification.
b. A DOE national study showed that code compliance rates were around 90% for homes
using a performance approach, whereas rates were very low following a state
prescriptive approach.
c. Massachusetts concluded that if a third-party certifier with training is responsible for
compliance, they will achieve better results than a code official who has broader
expertise over a number of topics
3. Currently, of the 351 major towns and cities in Massachusetts, 283 have adopted the Board of
Building Regulations and Standards Stretch Code.
Key Takeaways:
1. Support municipal adoption because stretch code does not matter if no one adopts it.
a. Their Green Communities program helps local efforts.
b. Funding and technical assistance are essential.
c. It is a multi-year process for many communities, and therefore a long-term
commitment.
2. Support building code compliance by:
a. Offering training for code officials and industry stakeholders.
b. Keeping it as simple as possible and certifying performance.
3. The residential sector offers the greatest opportunity, particularly in multifamily, where they get
the greatest public engagement.
4. Utility relationships are critical to success.
a. Utility programs can do a lot of technical research and put information together on
specific topics, such as lab ventilation and lighting controls.
b. Massachusetts encourages utilities to put forward code proposals as technical experts
(either in-house or they can contract out for expertise).
c. It is essential to harmonize with utilities around new construction incentive programs.
i. Code and new construction programs work hand in glove to make it much easier
for developers and builders to achieve the code
d. The utilities are effectively driving participation in HERS through incentive programs, as
well as interest in passive house.

Marianne DiMascio – State Policy Manager at Appliance Standards
Awareness Project
The Appliance Standards Awareness Project (ASAP) works at both the federal and state level to advance
cost-effective appliance, equipment and lighting efficiency standards.
ASAP offers the following background on standards:
1. Standards are minimum performance levels.
a. At the national level, they apply to the manufacture and import of products
i. These typically preempt state standards.
b. At the state level, they typically apply to the sale or installation of products
i. Most of the 60+ federal standards started as state standards.
ii. 16 states have state standards, and 17 are in the process of considering
standards.
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iii. States are picking up the slack on standards development while the US
Department of Energy is falling behind.
iv. States differ in how they select which products to pursue: some opt for the
whole package or a selection of the top savers, while others seek to address
state-specific issues such as drought.
2. Standards create value by:
a. Helping states meet energy and climate goals.
b. Generating savings for consumers.
c. Limiting the need for new power plants and pipelines.
ASAP contributes to the development of standards through the following activities:
1. Creating model bill language for states to leverage.
2. Pulling information from existing standards, including California, older ENERGY STAR or
WaterSense specifications, or industry standards.
3. Providing a savings analysis for each state.
a. The analyses include all cost-effective standards.
b. The Minnesota results show that standards would generate:
i. Annual energy savings in 2025 of 300 GWh (equivalent to the electricity
consumption of 30,000 households).
ii. Annual energy savings in 2025 of 834 billion Btu (equivalent to the gas
consumption of 14,000 households).
iii. Annual energy savings in 2035 of 650 GWh and 2.5 trillion Btu.
iv. Cumulative energy savings through 2035 of 6,400 GWh and 22 trillion Btu.
v. Annual utility bill savings of $68 million in 2025 and $197M in 2035.
vi. Cumulative utility bill savings of $1.3 billion through 2035.
vii. Annual emissions reductions of 199,000 metric tons in of CO2 2025.
viii. Annual emissions reductions of 486,000 metric tons of CO2 in 2035.
v. Cumulative emissions reductions of 4.5 million metric tons of CO2 through 2035
(equivalent to the emissions from nearly 1 million cars).
4. Coordination of cross-state communication.
5. Facilitation of calls, webinars and meetings.
6. Provision of technical assistance, analysis and materials.
Key Takeaways:
1. Stakeholders can best get involved with ASAP and the creation of standards by:
a. Helping utilities show attribution for state standards.
b. Providing data on in-state sales and market share of products.
c. Allowing utilities to gain attribution for the work they do in standards development.
d. Ensuring that appliance standards are in state energy and/or climate plans.
i. Some state statues give the authority to the Energy Office or Department of
Commerce to set regulation.
ii. ASAP’s bill model provides proposed language to enable this authority.
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Webinar 3: Codes and Standards Program Evaluation
Thursday, August 13, 2020: 10:00 – 11:30 AM Central Time
A June 2018 LBNL report found that C&S programs are the most cost-effective of all energy efficiency
programs funded by utility customers in the United States. Only a few states have utility-sponsored C&S
programs and related evaluation protocols established for their energy efficiency portfolios. This panel
brought together expert panelists to discuss different C&S program evaluation approaches and
considerations for Minnesota.

Allen Lee – Executive Director, Cadmus
Cadmus has been providing energy consulting services for 37 years and weighs in on the relationship
between evaluation and C&S. Cadmus provides a variety of services from evaluation and market
research to resource planning and integration. They serve utilities, program administrators, regulators
and local, state and federal organizations.
Cadmus outlines the critical C&S considerations as follows:
1. Advocacy is critical because as C&S become more stringent, the savings available in incentive
programs are reduced due to the rising baseline.
a. One solution is that if utilities support C&S adoption, they are given credit for doing so.
b. The outcome is significant savings, much more than an individual targeted program
could achieve.
2. Compliance enhancement is important because program impact can be underestimated.
a. Not every building under that program would have been built under that code.
b. One solution is for the program administrator to get involved in supporting code
compliance, in order to both measure and improve.
c. The outcome is that the evaluation of savings and attribution of program market savings
increases verified C&S savings.
3. There are three types of C&S programs, and Cadmus offers state examples of each:
a. Development or Adoption Advocacy
i. California created the first program, which has been in place for almost 15
years.
ii. Massachusetts has been a leader in recent new codes, both commercial and
residential. It has gone through the process of estimating energy impacts and
potential savings from codes.
iii. NEEA has programs in both appliance standards and building codes.
b. Compliance Enhancement
i. Massachusetts offers training and a technical assistance program.
ii. NYSERDA is very actively involved in training services for contractors and code
officials.
c. Reach or Stretch Code (in states where you can legally adopt more stringent codes than
the state codes)
i. National Grid in Rhode Island
ii. California
4. There are multiple reasons to conduct compliance studies:
a. Measuring impact on code provides an idea of baseline and savings levels.
b. Program evaluations in order to attribute energy savings.
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c. Best practice research in order to inform program design.
5. The standard methodology for assessing the impact of C&S programs is as follows:
a. Market Baseline – Looks at potential savings in the market.
b. Compliance – Leads to the calculation of gross energy savings.
c. NOMAD – Net standards savings are adjusted for normalized market adoption.
d. Attribution – Assesses the level of energy savings tied to efforts.
e. Allocation – Accounts for the efforts of multiple utilities and stakeholders.
Specific implications for Minnesota include:
1. The indirect savings available through C&S can play an important role.
a. This is important to take this into account in terms of measuring the impacts of voluntary
programs to get a good handle on the baseline.
b. C&S programs require a statewide perspective, so Minnesota should consider rural and
urban areas, as well as large and small utilities.
2. The cost and complexity can be tailored to meet the state’s needs and objectives.
3. The issue of net versus gross is really important in Minnesota.
a. The way that net applies in C&S advocacy is either through natural market changes that
affect the savings over time, or through attribution (giving program administrators
credit).
b. As an alternative to in-depth approaches, Arizona has an allocation of one third of the
savings of new C&S to utilities, which is essentially a deemed process.
Key Takeaways:
1. Potential savings are much larger for C&S adoption than for compliance improvement.
a. There is a lack of common understanding that the potential savings from appliance
standards is large.
b. In California, more savings come from standards than codes in some years.
2. The evaluation method is similar to the typical evaluation protocol used for programs.
a. It does, however, differ in asking key questions such as “what policy conflicts exist?” and
“what is appropriate baseline?”
3. Having the evaluator involved in the program early on and providing insights about what would
make the program valuable is critical to success.
a. It requires documentation of what the program is doing in terms of technical assistance,
research, and support to adopt a code.
4. The evaluation of codes differs from that of standards.
a. Evaluation for national standards has to look across the national environment and into
the process that the Department of Energy undertakes.
b. In states that have the ability to adopt appliance standards, it is more similar to building
code evaluation, but the significant difference is the potential for noncompliance in
building codes.
i. Noncompliance is much less of an issue in standards than in codes.
c. Data availability is more of a challenge with appliances.
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Alison Lindburg, Building Policy Manager, Midwest Energy Efficiency
Alliance
The Midwest Energy Efficiency Alliance (MEEA) is a regional energy efficiency organization serving
thirteen states, including Minnesota. Its main mission is to support policies and programs that propel
energy efficiency by being a technical resource, rather than by advocacy.
MEEA offers an overview of their activity in energy codes compliance in the Midwest:
1. Kentucky (completed)
a. This work was undertaken by the State of Kentucky and through US Department of
Energy funding.
b. They completed a baseline energy code compliance study for residential.
c. They implemented a program for 18 months to help improve energy code compliance
d. They then completed another baseline study in the field in order to determine the
savings progress.
e. The results were that in 18 months, they saw increased savings of around 25% to code.
2. Missouri (ongoing)
a. This is a residential code compliance program for which Ameren Missouri does not claim
savings.
b. Instead, Ameren sees it as a critical way to provide services to their customers.
3. Illinois (pending)
a. This work is currently under consideration, but none of it is yet approved. Significant
detail is offered below.
4. Minnesota (pending)
The Illinois proposed code compliance improvement program, while not yet approved, provides a
relevant comparison for Minnesota.
1. Illinois investor-owned utilities (IOUs) wanted to study the gross savings potential of an energy
code compliance improvement program with the baseline state energy code. To achieve this
goal, they:
a. Partnered with Cadmus to complete residential and commercial studies in Illinois.
b. In the field, they sampled and documented observations to determine the compliance
rates.
i. The buildings were under the 2015 IECC at the start but switched to the 2018
IECC toward the end of the work, as codes are updated in Illinois every three
years.
c. After the studies were completed, MEEA determined the savings that were being left on
the table.
2. MEEA proposed a program framework for utilities.
a. They recommended residential and commercial field studies to understand what
opportunities exist for specific compliance improvements.
i. This is aimed at fixing items of noncompliance and is a basis for measuring
improvement.
b. They recommended an integrated compliance support program.
i. This develops a suite of programs to target specific compliance opportunities.
c. Evaluation is yet to be determined, but at this time MEEA is recommending:
i. A Delphi panel,
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ii. Field studies to be conducted on a pre-determined cycle, and
iii. The utilization of the Illinois Energy Code Compliance Collaborative for program
feedback. Minnesota has a similar group that could be leveraged.
3. Illinois determined that the program should fall under a market transformation framework
because market transformation often uses “adoption into code” as the final market penetration
goal.
a. Code compliance is therefore important to the realization of true market transformation
potential.
b. No Illinois programs have yet been approved under market transformation.
c. Resource Innovations partnered with MEEA on the Implementation Plan, including
program specifics and estimated savings.
i. They created a logic model to identify the barriers to target markets, activities
to address those barriers, outcomes and long-term impacts.
4. Estimated Savings & Attribution
a. The intent is to estimate how much the program actually contributes to any kind of
increase in compliance.
i. This requires that Illinois look at other things that contribute to compliance and
subtract them (net to gross, attribution score, etc.).
b. MEEA took a similar approach to that of Rhode Island.
i. It estimated savings as gross technical potential by measure level and multiplied
by projected new construction growth.
c. The attribution assessment included:
i. Determining code compliance improvement.
ii. Assessing measure categories’ relative importance.
iii. Examining the changes to estimated baseline in the absence of a program.
iv. Identifying training focus areas and reported improvements.
v. Identifying the efforts of other organizations.
vi. Approximation of NOMAD, the natural market baseline.
d. Estimated achievable savings included:
i. An internal MEEA review of measures.
ii. Determination of the maximum percentage of compliance for each measure.
iii. Review of each other’s recommendations and reassessment based on market
trends, collaborative input and ease of compliance with the measure.
iv. They leveraged conservative estimates, including an annual 1% decline in
savings credit for NOMAD.
v. The estimation of cumulative savings through measure life.
5. MEEA’s determinations were that:
a. 90% could be attributed to the program because the code did not change significantly.
b. Circuit rider and stakeholder strategy is more effective than just training programs.
c. 80% is recommended on TRM when consensus cannot be reached.
d. Implementation costs should not apply to code: building to code should not be included
in the cost of a project and should not incur additional costs that are to be passed on to
the occupant.
i. Theoretically, every building and designer is working from the same set of
minimum requirements
Key Takeaways:
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1. It is one thing to get policy passed, but another to actually know that a state is achieving those
savings.
2. It is important to get the evaluators involved early.
3. The consideration of both urban and rural communities is an important issue to Minnesotans.
a. There is currently a hearing for Minnesota residential code adoption, where many
stakeholders have spoken up about a lack of resources for rural customers.
b. A consideration may be for other utilities to join in on this with the IOUs to create a
statewide program.
c. Minnesota could include weatherization assistance programs.
d. If the Minnesota Energy Code Compliance Collaborate could be expanded to have more
of a statewide focus, it could help distribute the resources across the entire state.

Nick Minderman, DSM Policy & Strategy Consultant, Xcel Energy
Minnesota operates under the Conservation Improvement Plan framework, which does not include a
statewide policy framework for CIP evaluation.
Considerations for undertaking a statewide framework include:
1. The determination of satisfaction with existing products.
2. Understanding the driving market factors for choosing efficiency.
3. Making sure that participation is monitored in order to ensure that dollars are well spent.
4. Finding barriers to participation and identifying ways to overcome them.
5. Finding the right balance between cost and return.
a. A huge investment in evaluation for a small utility may not make sense.
6. The complexity and age of products in market.
a. Informal, internal evaluation practices may be more effective in some cases.
Xcel Energy’s current practices, as outlined in their most recent filing, include:
1. An approach which is driven by the considerations above.
2. Acknowledgement of the value of some level of consistency with others states in which they
operate in order to reduce the cost of evaluation for Minnesota customers.
a. The large IOUs in Minnesota, Xcel Energy and CenterPoint, both operate in multiple
states.
3. The use of an independent entity to interview staff, talk to customers, and interview trade
partners every year.
a. This effort is intended to identify opportunities to address these targets for 3-5 products
each year.
b. To keep customer costs down, Xcel and CenterPoint have partnered to evaluate
programs in the past, such as the multifamily building efficiency product.
C&S present key differences to the existing Minnesota CIP framework:
1. Minnesota is going to have to find a new comfort level in talking about evaluation, but it does
not need to look exactly like what other states have established.
2. Without evaluation, there is no real way to document savings from a C&S portfolio, because a
C&S product would be altering what occurs naturally.
a. There is no longer a baseline to compare against in a simpler engineering calculation
that CIP administrators are used to.
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3. Because it is more complex, Minnesota will need to have an effective way to capture more
perspectives of those affected industries.
a. Evaluation comes into play because the third party that reaches out to stakeholders
does not have a direct tie to the success of the program.
4. If a path that involves a modified baseline is preferred, it would have to be driven by the TRM
process.
5. If an attribution process is chosen, the TRM will need to be updated as compliance information
comes in from the evaluations. However, it is not necessarily the same key driver unless the
TRM is going to include a compliance path with and without the program.
Key Takeaways:
1. C&S is a statewide effort, even if it is delivered locally.
2. Several Minnesota utility entities operate in more than one state. Allowing program
administrators to streamline their efforts will keep costs down for customers.
3. Minnesota should leverage the opportunity for program administrators to play different roles
according to their strengths (i.e. municipal utilities will have closer ties to the local building
department).
4. Minnesota has a lot of opportunity due to the significant, collective experiences from parties
already interacting in the adoption of code, construction of buildings, and merchandising and
sales of equipment to customers.
5. Minnesota only reports gross customer savings and is not accustomed to seeing net to gross
values. Therefore, a successful approach would allow Xcel Energy to report something
appropriate for a C&S product, while not disrupting the existing product ecosystem.
a. A potential option is the use of a blended baseline. Minnesota could still report gross
savings, but it would be adjusted to account for the naturally occurring rise in baseline.
b. If Minnesota reached the consensus that a market transformation framework is
fundamentally different from traditional resource acquisition CIP products, it could
include an explicit attribution factor.
6. There are many conversations around codes taking place in Minnesota right now, so a key piece
to the report will be to start weaving these conversations together to:
a. Help inform those who are more engaged in CIP of what is happening outside of the
programs (including the activities of the two working groups that are currently looking
at the future of building codes).
b. Fill in the gaps that have been identified across the different efforts in order to avoid
duplicating work, while also making the best use of each stakeholder’s skillset and
background.
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Introduction
In this Appendix, we expand on the savings estimates presented in the “Results” section. We highlight
key inputs and approaches that are used in the Excel-based Minnesota Codes & Standards Program
Scenario Model (Scenario Model). In the “Results” section, we present potential savings from “Base
Scenario,” that shows statewide Minnesota savings potential for all C&S subprogram activities.
Figure 34 shows a screen shot from the “Inputs” worksheet tab in the Scenario Model. The Program
Territory is selected for “Minnesota – All” to show statewide savings. In addition to statewide, users can
select the following options to model savings:
•
•
•
•
•
•
•
•
•

Custom Input
CenterPoint Energy
Great Plains Natural Gas
Great River Energy
Greater Minnesota Gas
Minnesota Energy Resources Corporation
Minnesota Power
Otter Tail Power
Xcel Energy

The "% MN Electricity" and "% MN Gas" values for the drop-down options are based on values
calculated from CIP summary reports. See the "Selection Tables," "Electric_CIP," and "Gas_CIP" tabs in
the Scenario Model for source values and calculations. Users can also model savings based on
customized percentages using the "Custom Input" drop down option and then entering user defined
values.
For the Base Scenario, we chose “Yes” to model all the C&S subprogram options, but users can
customize (Figure 34).
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Figure 34. Base Scenario Input Assumptions (Program Territory and Subprogram Options)

Figure 35 provides the key assumptions in the Base Scenario that impact the savings estimates using the
generalized C&S evaluation protocol framework (see the “Introduction and Background” section and
Figure 17 and Figure 18 for background). The Scenario Model provides additional context for why the
initial values in Figure 35 are used for the Base Scenario.
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Figure 35. Base Scenario Input Evaluation Assumptions in MN C&S Program Scenario Model

Building Energy Codes Advancement
Overview
In this section, we expand on the savings methodology presented in the “Results” section. For both the
commercial and residential code savings estimates, we estimate the potential energy savings impact
from the combination of adopting more stringent code and reducing the cycle time (three years instead
of six). This overall process took the following steps:
•

We estimated the impact of decreasing the code cycle length (of time) by three years. The
impact would be the energy savings from the next code that could be realized within that three-
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•
•
•

•

year timeframe, which would be the normalized savings per square footage by building type
multiplied by the expected construction volume.
We calculated the incremental energy savings between one three-year model code cycle and
the next model code. We estimated how much additional savings could be captured through
stringent code amendments.
We scaled savings to local construction volume using Dodge data, Census data and other
sources.
In order to estimate the magnitude of the impact from more stringent code amendments, we
started with the incremental energy savings between the existing code for each building sector
and segment, and the next new model code available for that sector and segment. We then
estimated how much of that advancement could be captured through stringent code
amendments, and applied savings multipliers to account for the additional savings from code
amendments. The magnitude of the energy impact between these code version came through
benchmarks from secondary research.
For the purpose of our calculations, our baseline code for residential is IECC 2018, which based
on current trend would likely be adopted by year 2023; and our baseline code for commercial is
the current code, ASHRAE 90.1-2016. DOE Determination Studies (DOE 2019d) (DOE 2017) (DOE
2014) have provided a basis for model code energy savings between cycles up to IECC 2018 and
ASHRAE 90.1-2016. Additional sources have provided model code energy savings estimates up
to IECC 2021 and ASHRAE 90.1-2022. For code cycles beyond IECC 2021 and ASHRAE 90.1-2022,
we assumed a 10% reduction per three-year code cycle for ASHRAE and IECC, following a similar
savings trend as the previous cycle model code savings.

Commercial Sector Methodology
The difference in energy savings between ASHRAE 90.1-2016 and ASHRAE 90.1-2022 is currently
unknown. Hence, we used the energy use delta between ASHRAE 2013 and 2016 as the basis for our
calculations and assumed (based on anecdote) that ASHRAE would continue improving at a similar rate.
The DOE commercial code determination study (DOE 2017) provided area-normalized energy savings in
kBtu/square-foot for each commercial building segment, comparing ASHRAE 90.1-2016 to ASHRAE 90.12013. The weighted average site energy use intensity (EUI) savings is around 6.8% nationwide, and
around 4.2% for the state of Minnesota, based on Minnesota’s commercial building segment
breakdown.
The energy savings between the two model codes are detailed in Table 8. Normalized site energy,
source energy, and energy cost savings between 2013 and 2016 versions of ASHRAE 90.1 are provided
by building segment. Site energy reflects a building’s total energy consumption measured through
electric and gas meters; source energy accounts for the energy consumed during generation and
transmission in supplying energy to the building site in addition to the total building energy consumed
on site. New construction and major renovation area was estimated based on 2018 Dodge data 72 for
Minnesota. Future year savings incorporated a 2% commercial new construction growth rate (DOE
2011).
In order to estimate the additional energy savings from updated code amendments, savings multipliers
were applied to the weighted average savings by building segment, which achieves an aggressive but

72

Please see the Dodge database. (https://www.construction.com/)
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necessary energy efficiency reduction to hit targets while still encompassing a realistic amount of
renewable energy production (see Table 9).
Table 8. Commercial Sector Volume and Energy Savings between ASHRAE 90.1-2013 and 2016 Code Cycle by
Building Segment

Building
type

Office

Retail

Education

Healthcare

Lodging

Warehouse

Food
Service

Apartment

Percent energy savings
between 2013 and
2016 of ASHRAE 90.1

Normalized Energy Use Intensity
(EUI) savings between 2013 and
2016 of ASHRAE 90.1

Site
EUI
(%)

Source
EUI
(%)

Energy
Cost
(%)

Site EUI
Savings
(kBtu/ft2yr)

Source
EUI
Savings
(kBtu/ft2yr)

Energy
Cost
Savings
($/ft2yr)

2018 New
construction
area (ft2)

2018
Renovation
area (ft2)

Small Office

3,261,426

1,089,835

11.6

11.8

11.8

3.4

10.1

$0.10

Medium Office

3,517,224

1,175,313

5

5.3

5.4

1.6

4.9

$0.05

Large Office

1,935,927

646,908

4.9

3.2

2.9

3.4

6.4

$0.06

Stand-Alone
Retail

644,941

702,988

8.4

9.9

10.3

3.9

11.8

$0.12

Strip Mall

239,791

261,373

9.8

12

12.5

5.7

18.3

$0.19

Primary School

871,586

1,692,593

13.4

15.6

16.5

6.8

19.4

$0.20

Secondary
School

1,809,544

3,514,081

13.1

15

15.5

5.5

16.1

$0.17

Outpatient
Healthcare

1,151,029

272,264

5.6

5.2

5.1

6.7

15.7

$0.15

Hospital

23,718

394,444

1.6

1.5

1.5

1.9

4.3

$0.04

Small Hotel

649,132

254,533

9.1

11.7

12.6

5.5

15.8

$0.17

Large Hotel

1,868,141

732,521

4.7

4.3

4.1

4.2

8.2

$0.07

NonRefrigerated
Warehouse

134,206

105,342

16.1

21.2

22.8

2.8

8.4

$0.08

Quick Service
Restaurant

861,783

183,594

0.8

1.4

1.7

4.9

14.1

$0.14

Full-Service
Restaurant

964,028

205,376

1.4

2.3

2.7

5.2

16.2

$0.17

Mid-Rise
Apartment

11,554,085

526,490

3.6

3.9

3.9

1.6

4.7

$0.05

Prototype
building
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Building
type

Prototype
building

High-Rise
Apartment

2018 New
construction
area (ft2)

2018
Renovation
area (ft2)

14,158,489

645,166

Percent energy savings
between 2013 and
2016 of ASHRAE 90.1

Normalized Energy Use Intensity
(EUI) savings between 2013 and
2016 of ASHRAE 90.1

Site
EUI
(%)

Source
EUI
(%)

Energy
Cost
(%)

Site EUI
Savings
(kBtu/ft2yr)

Source
EUI
Savings
(kBtu/ft2yr)

Energy
Cost
Savings
($/ft2yr)

4

4.9

5.1

1.8

5.6

$0.06

The user of the Minnesota Codes & Standards Program Scenario Model has the option to input a code
compliance rate, which would discount the energy savings for the “MN Accelerated Commercial Base
Code (2036 Net-Zero)” due to non-compliance. As a reference point for selecting compliance rates,
Figure 36 below illustrates mean commercial energy code compliance rates by building sector and end
use for Minnesota, for projects that permitted under IECC 2012 and ASHRAE 90.1-2010 (Slipstream et al.
2020).
Figure 36. Mean Compliance Rate by Building Segment and End Use (Populated Weighted Estimates)
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As shown in Figure 37, the proposed more stringent “MN Accelerated Commercial Base Code (2036 NetZero)” would achieve net-zero energy by 2036. This compares to a business-as-usual Minnesota base
energy code scenario (adopted every six years) that may not achieve net zero until well beyond 2050-60.

Figure 37. Minnesota Commercial Energy Code adoption trajectory on zEPI scale

As shown in Table 9, we assume Minnesota will need to incorporate renewable energy in
the commercial code in the beginning of year 2027 73, targeting 8% energy production from renewables.
For the following cycles, renewable energy capacity is further increased to meet lower EUI targets. If the
estimates above are used for CIP planning and it is assumed that renewable energy cannot be accounted
for, then this impact needs to be incorporated in those future years.
Table 9. Commercial sector energy use reduction due to energy efficiency and renewable energy production

Years

Energy use reduction due to
energy efficiency

Renewable energy production

2024-2026

20%

0%

2027-2029

18%

8%

2030-2032

31%

20%

73

ASHRAE 1651-RP report “Development of Maximum Technically Achievable Energy Targets for Commercial
Buildings” (Glazer 2015) suggests a 46% reduction from ASHRAE 90.1-2013 can be achieved for ultra-low energy
use buildings. Based on our assumptions, energy efficiency savings of 33% over 90.1-2013 can be achieved in year
2027.
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Years

Energy use reduction due to
energy efficiency

Renewable energy production

2033-2035

23%

48%

2036-2050

40%

60%

The Minnesota Codes & Standards Program Scenario Model lists incremental first year and cumulative
persistent energy savings for each year. Savings are compared between the business-as-usual MN
commercial code and “MN Accelerated Commercial Base Code”, and account for energy efficiency
reduction only and do not include renewable energy production.
Example Potential Energy Savings estimates (excluding renewable energy production) for the first threeyear cycle is listed below. Table 10 shows first year energy efficiency savings, Table 11 shows cumulative
persistent energy efficiency savings.
Table 10. Example commercial code first year Potential Energy Savings

Year

2024

2025

2026

kWh Savings

204,500,000

208,600,000

212,800,000

Dth Savings

106,000

108,000

110,000

Table 11. Example commercial code cumulative persistent Potential Energy Savings

Year

2024

2025

2026

GWh Savings

204

413

626

Dth Savings

106,000

214,000

325,000

Residential Sector Methodology
The DOE IECC residential code determination study (DOE 2019d) suggests a 1.6% site EUI savings for
residential (going from IECC 2015 to IECC 2018) for climate zones 6A and 7 (Minnesota climate zones),
and 0.95% site EUI savings going from IECC 2012 to IECC 2015. Although the energy savings between
IECC 2018 and IECC 2021 have not been published yet, sources suggest that a 10% energy reduction can
be achieved. Christopher Perry, research manager for the American Council for an Energy-Efficient
Economy’s buildings program, suggests the 2021 IECC is “back on track” to be on par with ASHRAE’s 90.1
and is estimated to provide 10% or more in annual energy savings for residential and commercial
buildings that use it (ENR 2020). The U.S. Department of Energy will release its final savings analysis of
the 2021 IECC in late 2020. Based on this information, we assume a 10% energy savings per code cycle
as the basis for proposed Minnesota residential energy code savings calculations beyond IECC 2018.
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Appendix E: C&S Program Savings Methodology
As noted in the Savings Estimates sections in the report, we calculated residential sector new
construction volume based on 2017 MN Census Building Permits Survey data (US Census 2020) as well
as the Minnesota Multifamily Rental Characterization Study (Pigg 2013) and Energy Savings
Opportunities in New and Renovated Minnesota Homes (Slipstream 2020). Census data included the
total quantity of building permits for 1-unit, 2-unit, 3-4 unit, and 5+ unit residential construction.
Because 5+ unit buildings included low-rise, mid-rise and high-rise multifamily, a factor of 60% was
applied to 5+ unit buildings to calculate the total quantity of low-rise multifamily buildings (three stories
and under) only. The Minnesota Multifamily Rental Characterization Study provided average single and
multifamily unit size, which was then multiplied by the total quantity of units to obtain residential new
construction volume. Renovation construction volume was excluded since residential retrofits may not
always be energy related. A 1.4% annual residential new construction growth rate was applied (DOE
2011).
Based on the estimated residential new construction volume, we aggregated the total energy savings
potential for Minnesota. The user of the Minnesota Codes & Standards Program Scenario Model has the
option to input a code compliance rate, which would discount the savings due to non-compliance. Table
12 lists the new construction total square footage for single-family and multi-family buildings in
Minnesota, as well as the normalized site energy, source energy, and energy cost for the IECC 2018
residential code. Site energy reflects a building’s total energy consumption measured through electric
and gas meters; source energy accounts for the energy consumed during generation and transmission in
supplying energy to the building site in addition to the total building energy consumed on site. The
weighted average site energy use intensity (EUI) for residential buildings in Minnesota serves as the
starting point for the savings potential analysis.
Table 12. Residential sector new construction volume and energy use intensity if complied with IECC 2018
Building type

2017 number of
residences

2017
New construction
building area (ft2)

IECC 2018
Site EUI
(kBtu/ft2-yr)

IECC 2018
Source EUI
(kBtu/ft2-yr)

IECC 2018
Energy Cost
($/residence-yr)

Single-family

13,508

47,278,000

NA

NA

NA

Multi-family

5,193

5,712,740

NA

NA

NA

18,701

52,990,740

30.73

50.56

$1,206

Minnesota Total

As shown in Figure 38, the proposed “MN Accelerated Residential Base Code (2044 Net-Zero)” adopted
every three years, would achieve net-zero energy by 2044, compared to a business-as-usual Minnesota
base energy code scenario (adopted every six years). Lower EUI target levels can be realized through
incorporating renewable energy components after cost-effective energy efficiency measures have been
applied. The business-as-usual case is assumed based on current trends of the Minnesota energy code.
As IECC 2018 was not adopted in year 2020, we assume it will be adopted in year 2023, and
subsequently follow a six-year adoption cycle trend.
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Appendix E: C&S Program Savings Methodology
Figure 38. Minnesota Residential Energy Code Adoption EUI trajectory

Table 13 lists the annual energy savings due to energy efficiency improvements between the businessas-usual code scenario and accelerated code scenario for each cycle, as well as the target renewable
energy production. We propose that Minnesota introduce renewable energy in the residential code in
the beginning of 2026, targeting 5% energy production from renewables. For the following cycles,
renewable energy capacity is further increased to meet lower EUI targets.
Table 13. Residential sector energy use reduction due to energy efficiency and renewable energy production

Years

Energy use reduction due
to energy efficiency

Renewable energy
production

2023-2025

10%

0%

2026-2028

19%

5%

2029-2031

10%

15%

2032-2034

19%

25%

2035-2037

10%

35%

2038-2040

19%

50%

2041-2043

10%

70%

The Minnesota Codes & Standards Program Scenario Model lists incremental first year savings and
cumulative persistent energy savings for each year. Savings are compared between the Minnesota
business-as-usual residential code and the “MN Accelerated Residential Base Code”, and account for
energy efficiency reduction only and do not include renewable energy production.
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Example Potential Energy Savings estimates (excluding renewable energy production) for the first threeyear cycle is listed below. Table 14 shows first year energy efficiency savings, Table 15 shows cumulative
persistent energy efficiency savings.
Table 14. Example Residential Code First Year Energy Efficiency Savings

Year

2023

2024

2025

kWh Savings

45,000,000

45,700,000

46,300,00

Dth Savings

23,400

23,700

24,000

Table 15. Example Residential Code Cumulative Persistent Energy Efficiency Savings

Year

2023

2024

2025

GWh Savings

45

91

137

Dth Savings

23,400

47,000

71,100

Appliance and Equipment Standards Advancement
State Appliance Standards Advancement
Figure 39 shows a screen shot from the Scenario Model (“State Appliances” tab) for adjusting the input
assumptions for state appliance standards advancement.
Figure 39. State Standard Product Categories and Key Assumptions – Base Scenario

The tan cells represent key input cells and show that a user can chose whether or not to include a
product category in the MN C&S program modeling and if they want to adjust the compliance start date.
The initial default compliance date is 2023, which would require an appliance standard bill to be enacted
in 2021 or 2022. If users don’t think that is feasible outcome (or if the Scenario Model is updated in the
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future to better represent actual conditions), users to change the compliance start year. ASAP develops
savings for all states for its model bill and present savings for the years 2025 and 2035. We use those
savings as a starting point then make adjustments in the Scenario Model to calculate annual savings
(incremental 1st year and cumulative persistent) through 2050.

Federal Appliance Standards Advancement
Figure 40 shows a screen shot from the Scenario Model (“Federal Appliances” tab) for adjusting the
input assumptions for federal appliance standards advancement. The tan cells represent key input cells
and show that a user can chose whether or not to include a product category in the MN C&S program
modeling and if they want to adjust the compliance start date. The initial default compliance date is
based on federal statutory schedules. If users don’t think that is feasible outcome (or if the Scenario
Model is updated in the future to better represent actual conditions), users to change the compliance
start year. ASAP and ACEEE (2020) recently developed savings for the 47 product categories included in
the Scenario Model. We use those savings as a starting point then make adjustments to calculate annual
savings (incremental 1st year and cumulative persistent) through 2050. Users can also adjust the
percentage that is used to proportion the US savings to Minnesota. The initial proxy estimates are based
on Minnesota’s share of residential and commercial energy consumption based on Energy Information
Administration (EIA) data.
Figure 40. Federal Standard Product Categories and Key Assumptions – Base Scenario
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Appendix F: Cost-Effectiveness Context
The “Cost-effectiveness” tab in the Scenario Model allows users understand some cost-effectiveness
context for their selected scenario. Based on the savings for the scenario, the model shows what the
equivalent budget would be if the historical CIP spending rates were used (e.g., $/kWh or $/Dth). In
additional, the Scenario Model allow a user to enter in a targeted spending rate and the model will show
what the spending amount would be associated with the modeled savings. These are just high level
“top-down” values for context and not specific budget recommendations. Further, they do not account
for program start up activities or the lag between program activity and when savings occur.
Figure 41 through Figure 43 provide excerpts from the Scenario Model based on the “Base Scenario” for
a statewide program. 74 Figure 44 through Figure 46 show a hypothetical spending when you applied the
2017 CIP spending rates ($/kWh or $/Dth from Commerce 2019) to the estimated savings. The figures
provide combined electric and gas savings as well as electric-only and gas-only savings. The hypothetical
combined spending starts at $6.3M in 2022 and ramps up to $64.6M in 2030. However, a key benefit of
C&S programs is their relative cost-effectiveness. Thus, an actual C&S Program budget can be
significantly much lower than these values.
The Scenario Model allows users to input target $/kWh and $/Dth values for a C&S program. Figure 44
through Figure 46 show the results when discounting the 2017 CIP performance rates by 25%. 75 Under
this scenario, the program budget starts at $1.6M and ramps up to $16M by 2030. Again, these are not
specific budget recommendations, as noted above, but may provide a reasonable range as the program
grows and evolves.
Figure 41. Hypothetical combined electric and gas spending based on 2017 CIP spending rates ($Million)

Figure 42. Hypothetical electric spending based on 2017 CIP spending rates ($Million)

74

See the Results section and Appendix E for details on the “Base Scenario.”

Going from $0.15/kWh to $0.04/kWh and $14.67/Dth to $3.67/Dth. These are based on 2017 CIP budgets
applied to incremental first year savings. For C&S programs, it’s important to understand that program savings lag
program spending by a couple to several years, depending on the activity.
75
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Figure 43. Hypothetical gas spending based on 2017 CIP spending rates ($Million)

Figure 44. Hypothetical combined electric and gas spending based on user defined spending rates ($Million)

Figure 45. Hypothetical electric spending based on user defined spending rates ($Million)

Figure 46. Hypothetical gas spending based on user defined spending rates ($Million)
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