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• Result of multi-year 

consensus-based process 

that involves the nation’s 

code officials and building 

code experts.

• Adopted by the vast 

majority of U.S. States.

• The most widely-adopted 

and successful energy code 

in the country.

• Important tool for 

policymakers interested in 

reducing waste, building 

resiliency, and minimizing 

environmental impact of 

buildings.

Fast Facts about IECC

Map from www.energycodes.gov



Energy Code Improvements 

Over Time



Energy Code Improvements 

Over Time

IECC - Residential

Model Code
Energy cost savings 

over previous edition

2006 IECC 1%

2009 IECC 10.5%

2012 IECC 23.9%

2015 IECC 0.73%

2018 IECC 1.97%

2021 IECC 8.66%

ASHRAE - Commercial

Model Code
Energy cost savings 

over previous edition

90.1-2004 13.9%

90.1-2007 4.4%

90.1-2010 18.2%

90.1-2013 8.7%

90.1-2016 8.3%

90.1-2019 4.3%



National Impact (average)

2021 IECC

• Life Cycle Savings: 

$2,320

• Simple Payback: 10.5 yrs

• Years to Positive Cash 

Flow: 4

ASHRAE Std. 90.1-2019

• Life Cycle Savings: 

$4.12/sq.ft.



State Impact - Maine

2021 IECC vs. MUBEC

Homeowners

• Life Cycle Savings: 

$23,772

• Energy Cost Savings: 

23.5%

• Years to positive cash 

flow: <1

• Simple payback: 4.5 yrs

Statewide

• CO2 Reduction over 30 

yrs = 85,810 fewer cars

• Jobs: +69 in year 1; 

+1,742 over 30 years

Source: U.S. Dep’t of Energy, Cost-Effectiveness of the 

2021 IECC for Residential Buildings in Maine (July 

2021).



State Impact - Maine

Std. 90.1-2019 vs. MUBEC

Homeowners

• Life Cycle Savings: 

$4.22/sq.ft.

• Energy Cost Savings: 

2.6-6.3%

Statewide

• CO2 Reduction over 30 

yrs = 163,500 fewer cars

• Jobs: +35 in year 1; 

+1,082 over 30 years

Source: U.S. Dep’t of Energy, Cost-Effectiveness of 

ANSI/ASHRAE/IES Standard 90.1-2019 for Maine (July 

2021).



Key Points on 2021 IECC

2021 IECC is a Course Correction

• Many improvements already implemented by states or adjacent 

climate zones

• Multiple compliance options and alternatives

• Reformatting to lay foundation for future improvements or stretch 

energy codes

• Facilitates net-zero and decarbonization goals



Key Points on 2021 IECC

Residential

• All compliance paths improved

• New Additional Efficiency 

Options

• Streamlining, refining

• Improved consumer 

safeguards

• Path to net-zero

Commercial

• All compliance paths improved

• Revised Efficiency Options

• Consistency with ASHRAE 

Std. 90.1

• Improved consumer 

safeguards

• Path to net-zero



Large-Scale, Reformatting Changes 

Impacting Energy Efficiency

Updated 

Climate Zones

Figure 2 from Pacific Northwest National Laboratory, Impact of 

ASHRAE Standard 169-2013 on Building Energy Codes and Energy 

Efficiency (Aug. 2016).

“Mandatory” Provisions 

Move into Tables

From Proposal CE42-19 Part II.



2021 IECC: Residential Improvements 

by compliance path



2021 IECC: Residential Improvements 

by compliance path



2021 IECC: Prescriptive



2021 IECC: Prescriptive



2021 IECC: Prescriptive

New exception for windows in high-altitude or wind-

borne debris protection areas



2021 IECC: Prescriptive

Eliminated loophole for floor insulation

Table R402.1.2, footnote g. [Alternatively, insulation sufficient to fill the 

framing cavity and providing not less than an R-value of R-19.]

Eliminated loophole for wall insulation

R402.2.7 [Walls with partial structural sheathing. Where Section R402.1.2 

requires continuous insulation on exterior walls and structural sheathing 

covers 40 percent or less of the gross area of all exterior walls, the 

required continuous insulation R-value shall be permitted to be reduced by 

an amount necessary, but not more than R-3 to result in a consistent total 

sheathing thickness on areas of the walls covered by structural sheathing. 

This reduction shall not apply to the U-factor alternative in Section 

R402.1.4 and the Total UA alternative in Section R402.1.5.]



2021 IECC: Residential

Envelope Tightness and Testing

• All new homes still required to be blower door tested.

• Baseline for envelope leakage is still ≤3.0 ACH50. 

– However, in performance path and ERI, envelope leakage may be traded up to 

≤5.0 ACH50 in Performance or ERI, as long as efficiency losses are accounted 

for.

• Small units (<1500 sq. ft.) may be tested to ≤0.30 cfm/sq.ft

enclosure area.

• No sampling allowed.

• Note: One of the Additional Efficiency Options is a measured air 

leakage rate ≤3.0 ACH50 plus HRV/ERV.



2021 IECC: Residential

Duct Tightness and Testing

• All new homes required to have ducts tested.

– No more exception for homes with ducts/air handler inside conditioned space. 

• Maximum leakage allowable for systems located inside conditioned 

space AND maximum trade-off for duct leakage is ≤8.0 cfm/100 

sq.ft.

– Prescriptive requirement and baseline for performance path trade-offs is ≤4.0  

cfm/100 sq.ft. or ≤3.0 cfm/100 sq.ft. if air handler is not installed.

• Note: One of the Additional Efficiency Options is to locate 100% of 

ducts and air handlers inside the envelope/inside conditioned space.

• No sampling allowed.



2021 IECC: Prescriptive

Prescriptive: (pick one)

• 5% improved envelope UA and SHGC

• Improved heating and cooling equipment
– ≥ 95 AFUE nat. gas + 16 SEER air conditioner

– ≥ 10 HSPF/16 SEER air source heat pump

– ≥ 3.5 COP ground source heat pump

• Improved water heating equipment
– ≥ .82 EF fossil fuel water heater

– ≥ 2.0 EF electric water heater

– ≥ 0.4 SF solar water heater

• Ducts inside conditioned space
– 100% ducts/air handler entirely within thermal envelope

– 100% ductless system or hydronic system entirely within thermal envelope

– 100% thermal distribution system inside conditioned space (per R403.3.7)

• Air leakage ≤3 ACH50 + ERV/HRV



2021 IECC: Prescriptive 

Trade-off Backstops



2021 IECC: Performance

• New Table of Mandatory Measures

• Includes improvements in prescriptive tables, lighting efficiency, etc.

• Requires compliance with Additional Efficiency Options or 5% improvement 

over Standard Reference

• Trade-offs and Backstops

– Flexibility in air tightness (up to 5.0 ACH50)

– New backstop on duct tightness (8.0 cfm/100sq.ft.)

– New thermal envelope backstop (2009 IECC)

– No equipment trade-offs

– No onsite power trade-offs 



2021 IECC: Performance



2021 IECC: Performance

Additional Efficiency Options - Performance

Pick one:

• 5% improved envelope UA and SHGC

• Improved heating and cooling equipment

• Improved water heating equipment

• Ducts inside conditioned space

• Air leakage ≤3 ACH50 + ERV/HRV

OR:

• Demonstrate 5% improvement over 

standard reference design



2021 IECC: Performance 

Trade-off Backstops



2021 IECC: Energy Rating Index



2021 IECC: Energy Rating Index 

Trade-off Backstops



2021 IECC: Above-Code Program

Backstops



2021 IECC: Other Changes

• Improved Lighting Efficiency

– ≥70 lumens/watt, controls

• Energy Recovery Ventilation

– Required in cz 7-8

• Mechanical Ventilation

– Required for all homes

• Net-Zero Appendix

– Available for adoption by 

jurisdictions with net-zero goals

– Minimum envelope: 2015 IECC



2021 IECC: Permanent Certificate

(Residential)

• R401.3 Certificate (Mandatory). A permanent certificate shall be completed by the 

builder or other approved party and posted on a wall in the space where the furnace is 

located, a utility room or an approved location inside the building. Where located on an 

electrical panel, the certificate shall not cover or obstruct the visibility of the circuit 

directory label, service disconnect label or other required labels. The certificate shall 

indicate the following:

1. The predominant R-values of insulation installed in or on ceilings, roofs, walls, 

foundation components such as slabs, basement walls, crawl space walls and floors 

and ducts outside conditioned spaces.

2. The U-factors of fenestration and the solar heat gain coefficient (SHGC) of 

fenestration. Where there is more than one value for each any component of the 

building thermal envelope, the certificate shall indicate both the value covering the 

largest area and the area-weighted average value if available.

3. The results from any required duct system and building envelope air leakage testing 

performed on the building. 



2021 IECC: Permanent Certificate

(Residential)

4. The types, sizes and efficiencies of heating, cooling and service water heating 

equipment. Where a gas-fired unvented room heater, electric furnace or baseboard 

electric heater is installed in the residence, the certificate shall indicate “gas-fired 

unvented room heater,” “electric furnace” or “baseboard electric heater,” as 

appropriate. An efficiency shall not be indicated for gas-fired unvented room 

heaters, electric furnaces and electric baseboard heaters.

5. Where onsite photovoltaic panel systems have been installed, the array capacity, 

inverter efficiency, panel tilt and orientation shall be noted on the certificate.

6. For buildings where an Energy Rating Index score is determined in accordance with 

Section R406, the Energy Rating Index score, both with and without any on-site 

generation, shall be listed on the certificate.

7. The code edition under which the structure was permitted and the compliance path 

used. 



2021 IECC: Commercial Improvements 

by compliance path



2021 IECC: Prescriptive



2021 IECC: Prescriptive



2021 IECC: Prescriptive



2021 IECC: Prescriptive

New Points-Based Tables

• Replace Section C406 

Additional Efficiency Options 

• Tables for occupancy groups 

B, R & I, E, M, and “other.”

• Code users required to 

achieve 10 points.



2021 IECC: Performance

• Includes all improvements to prescriptive tables in 

standard reference baseline

• Must demonstrate 80% of standard reference design 

(improved from 85%)

• Eliminated wall insulation loophole

• New table of mandatory measures



2021 IECC: Commercial

Envelope Tightness and Testing

• Air leakage testing for buildings and dwelling units in Group R and I 

occupancies to ≤0.30 cfm/sq.ft. 

– Exceptions for certain climate zones

– Sampling permitted for buildings with > 8 testing units)

• Air leakage testing for non-residential buildings to ≤0.40 cfm/sq.ft. 

– Exceptions for certain climate zones and other circumstances.

• New air barrier commissioning requirement

• New thermal envelope certificate for commercial buildings



2021 IECC: Other Improvements

Lighting/Mechanical

• HVAC tables updated to match ASHRAE 90.1-2019

• Improved lighting efficiency and controls across the board

• New photon-efficiency requirements for lighting for plant growth and 

maintenance

• Fault detection and diagnostics, energy monitoring, etc.

• Automatic receptacle controls

Net-Zero Appendix 

• AIA-endorsed proposal requires enough on-site or off-site renewable 

energy to offset building energy use



2021 IECC: Permanent Certificate

(Commercial)

C401.3 Thermal envelope certificate (Mandatory). A permanent thermal envelope certificate 

shall be completed by an approved party. Such certificate shall be posted on a wall in the space 

where the space conditioning equipment is located, a utility room or other approved location. If 

located on an electrical panel, the certificate shall not cover or obstruct the visibility of the circuit 

directory label, service disconnect label or other required labels. A copy of the certificate shall 

also be included in the construction files for the project. The certificate shall include:

1. R-values of insulation installed in or on ceilings, roofs, walls, foundations and slabs, basement 

walls, crawl space walls and floors and ducts outside conditioned spaces.

2. U-factors and solar heat gain coefficients (SHGC) of fenestration.

3. Results from any building envelope air leakage testing performed on the building.

Where there is more than one value for any component of the building envelope, the certificate 

shall indicate the area-weighted average value where available. If the area-weighted average is 

not available, the certificate shall list each value that applies to 10% or more of the total 

component area.



2021 IECC: What Was NOT Approved

• No efficiency 

rollbacks

• No new loopholes for 

roof replacement

• No changes to scope 

or intent of IECC



Eric Lacey, Chairman

Responsible Energy Codes Alliance

eric@reca-codes.com

202-339-6366

www.reca-codes.com

Thank You

Please Note: This presentation is based on my notes and information 

available to the public, and I cannot guarantee 100% accuracy. It should not 

be used as a replacement for the actual printed code, nor should it be treated 

as an official interpretation of code requirements.


