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Vision: We envision a transformed built 
environment that is carbon-free, 
sustainable, and energy-efficient and 
supports thriving economies that benefit all 
people and the planet.

Mission: We push for better buildings that 
achieve zero energy, zero carbon, and 
beyond – through research, policy, 
guidance, and market transformation – to 
protect people and the planet.
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Lighting Controls – A Quick Overview of Types

• Local manual control (switches)
• Local occupancy & vacancy sensors
• Scheduled (time clocks)
• Daylighting (automatic dimmers)*
• Networked Controls*
• Luminaire level lighting control (LLLC)*
• Emerging: Wifi/IoT sensing*

*interoperability opportunity
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Lighting Controls – Treatment in Codes
ASHRAE 90.1-2019 (sample)

From: US DOE BECC Presentation “ANSI/ASHRAE/IES Standard 90.1-2019: Power and Lighting”
May 2020 – PNNL-SA-153216 
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Lighting Controls in Codes
ASHRAE 90.1
• 70+ separate space 

types with various 
controls 
requirements

• No requirement for 
integration b/t HVAC 
and lighting

Control Function Types
• Local Control
• Restricted to Manual, Partial Automatic ON
• Bilevel Lighting Control
• Automatic Daylight Responsive Controls 

for Sidelighting, Toplighting
• Automatic Partial, Full OFF
• Scheduled Shutoff
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Lighting Controls in Codes
California Title 24 – Res: 150.0(k)2
• Res: Sec 150.0(k) lays out various control requirements

• Mostly occupancy sensors; some MF/outdoor areas fall 
under the nonres code

Credit: California Energy Commission
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Lighting Controls in Codes
California Title 24 - Nonres
• Nonres: Sec 130.1(a-f) lays out various control requirements

• Manual area controls
• Multilevel controls
• Shut-off controls using occ sensors (partial and full-off)
• Daylighting
• Demand response (15% kW shed)
• Control Interactions
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Lighting Requirements in IECC 2019
Point-Based Tradeoff Approach, Section C406
• Must achieve enough credits/points to meet code: 

offers design flexibility 
• DOE/PNNL proposals (for ASHRAE & IECC) would adjust targets*

(*by how much? Well … it’s complicated)

• A few (~2) credits (varies by climate, building type) available if 
building lighting controls comply with section C406.4  

…
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Lighting Requirements in IECC 2019
Tradeoff Approach in Section C406
C406.4 Enhanced digital lighting controls. Interior general lighting in the building shall have the following enhanced lighting 
controls that shall be located, scheduled and operated in accordance with Sections C405.2.1 through C405.2.3.

1. Luminaires shall be configured for continuous dimming.

2. Luminaires shall be addressed individually. Where individual addressability is not available for the luminaire class type, a 
controlled group of not more than four luminaries shall be allowed.

3. Not more than eight luminaires shall be controlled together in a daylight zone.

4. Fixtures shall be controlled through a digital control system that includes the following function:

4.1. Control reconfiguration based on digital addressability. 

4.2. Load shedding.

4.3. Occupancy sensors shall be capable of being reconfigured through the digital control system.

5. Construction documents shall include submittal of a Sequence of Operations, including a specification outlining each of the 
functions in Item 4.

6. Functional testing of lighting controls shall comply with Section C408.
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Lighting Controls in Codes
Decarbonization Code (IECC Overlay)
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Lighting Controls in Codes
Decarbonization Code (ASHRAE 90.1 Overlay)



© New Buildings Institute 2022

Lighting Controls in Codes
Decarbonization Code (ASHRAE 90.1 Overlay)
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Tightening Efficacy Requirements

• Federal lamp standards moving forward
• Efficacy minimum values can be tighter in IECC 2021 than 

ASHRAE 90.1-2019 (where present)
• MF dwelling unit exceptions may be reduced in future

• Horticultural Lighting: from 1.6 to 1.9 µmol/J 
• Moves away from HPS and toward decent-to-good LED
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Big Picture: Code Changes for Lighting Controls

• More requirements around smart digital controls
• Demand-responsive lighting controls

• Proposals ~10-15% uniform power drop on DR signal
• More individual fixture addressability (ex: LLLC)
• Daylighting controls; smaller zones for daylighting

• Ex: C406.4 says 8 luminaires per zone

• Including occupancy/vacancy sensors in central controls
• Not a lot of movement currently toward requiring or carefully defining 

integration between lighting and HVAC controls
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Some Resources: www.newbuildings.org, and … 
• Decarbonization Code Overlay: 

https://newbuildings.org/resource/building-decarbonization-code/

• NBI’s 2024 IECC Proposals:
https://newbuildings.org/code_policy/2024-iecc-national-model-energy-
code-base-codes/

• Daylighting Pattern Guide: 
https://patternguide.advancedbuildings.net/

• Interoperability for NLCs Report:
https://www.designlights.org/resources/reports/report-interoperability-
for-networked-lighting-controls/

• LLLC Tech Application Guide: 
https://newbuildings.org/sites/default/files/LLLC_ZNE_TAG.pdf

• LLLC and the Future of Healthy Buildings:
https://betterbricks.com/resources/lllc-future-healthy-buildings

© New Buildings Institute 2022

http://www.newbuildings.org/
https://newbuildings.org/resource/building-decarbonization-code/
https://newbuildings.org/code_policy/2024-iecc-national-model-energy-code-base-codes/
https://patternguide.advancedbuildings.net/
https://www.designlights.org/resources/reports/report-interoperability-for-networked-lighting-controls/
https://newbuildings.org/sites/default/files/LLLC_ZNE_TAG.pdf
https://betterbricks.com/resources/lllc-future-healthy-buildings


© New Buildings Institute 2022

www.newbuildings.org

Thank you!

alexi@newbuildings.org
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