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[bookmark: _Toc436916947]Background/Context 
This memo provides the research team’s recommendation on how to define the baseline for lighting controls. The baseline definition provides guidance for calculating savings for lighting controls, and must be defined consistently to ensure proper tracking of savings in the region.  The research team intends the recommended baseline definition to serve as a guide for determining the actual baseline, which will be determined in phase 2[footnoteRef:1] of the Momentum Savings research.  [1:  Phase 1 of the Momentum Savings research for lighting controls focuses on researching the current market and planning for data collection activities.  Phase 2 includes the data collection and analysis, part of which will be determining the actual baseline.] 

The research team considered the two baseline conditions provided in the RTF Guidelines[footnoteRef:2] when recommending a baseline definition: 1) current practice baseline; and 2) pre-existing baseline[footnoteRef:3].  [2:  RTF protocol can be publicly accessed via http://rtf.nwcouncil.org/subcommittees/Guidelines/Default.asp.]  [3:  Referred to as “Pre-Conditions” in the RTF Guidelines.] 

· Current Practice Baseline. A current practice baseline applies (a) if the measure affects systems, equipment or practices that are at the end of their useful life or (b) for measures delivering new systems, equipment or practices. The current practice baseline defines directly the conditions that would prevail in the absence of influences outside the market. This is typically defined by building codes or standards, or the current practices of the market. This type of baseline is defined by the typical choices of eligible end users in purchasing new equipment and services at a given point in time. In some cases, current state and local building codes or federal standards provide a reliable definition of the baseline for these measures. As a general rule, a current practice baseline is characterized by current market practice or the minimum requirements of applicable codes or standards, whichever is more efficient.  
· Pre-existing Baseline. A pre-existing baseline applies to retrofit projects where the measure-affected system, equipment or practice has remaining useful life (RUL). The baseline is defined by the typical conditions of the affected system, equipment or practice at the time of replacement. The pre-existing baseline is most applicable when assessing impacts other than those occurring naturally due to market forces (i.e. incentive programs). In other words, in absence of these outside forces, the system would continue to operate in its current state for its remaining useful life.
The research team reviewed regional and national lighting control resources and spoke with lighting industry experts to inform its baseline definition recommendation. Specifically, the research team reviewed the following lighting controls resources:
· Sixth and Seventh Plan baseline assumptions[footnoteRef:4],[footnoteRef:5]  [4:  Navigant reviewed Sixth Plan workbook named Pacific Northwest Sixth Power Plan: “Com_Master” for its baseline assumptions. Sixth Plan documents can be publicly accessed via https://www.nwcouncil.org/energy/powerplan/6/supply-curves.]  [5:  Navigant reviewed Seventh Plan workbooks named Pacific Northwest Seventh Power Plans: “com_master_7p” and “com-interiorlightingcontrols-7p_v6p”. Seventh Plan documents can be publicly accessed via http://www.nwcouncil.org/energy/powerplan/7/technical] 

· RTF Lighting Subcommittee notes[footnoteRef:6]  [6:  The research team reviewed the RTF Research Plan, Standards Protocol, Lighting Calculator, and Hours of Operation Interview Forms for the baseline definition. RTF documents can be publicly accessed via http://rtf.nwcouncil.org/subcommittees/nonreslighting/. ] 

· Current state and local building codes 
· Commercial Building Stock Assessment (CBSA)[footnoteRef:7]  [7:  The Commercial Building Stock Assessment (“CBSA”) is a survey-based assessment of commercial building energy use characteristics that was published by NEEA in 2014. CBSA can be publicly accessed via http://neea.org/resource-center/regional-data-resources/commercial-building-stock-assessment. ] 

· Other lighting control market studies (see Literature Review) 
The research team also spoke with the following industry experts:
· Charlie Grist (Northwest Power Conservation Council), Lauren Gage (Bonneville Power Authority), and Mike Baker (SBW Consulting) regarding baseline definitions in the Northwest 
· Levin Nock (Bonneville Power Authority) about current trends in the lighting controls market (regionally and nationally)
· Kate Grant, Consortium for Energy Efficiency about current trends in the lighting controls market (nationally)
· Charlie Grist (Northwest Power Conservation Council) about baseline assumptions and derivations in the Sixth Plan
· Christian Douglass (Regional Technical Forum) about lighting evaluation protocols
· Rob Carmichael and Laura Tabor (Cadeo and Navigant) about their derivation of Momentum Savings baseline for efficient lighting technologies
· Mudit Saxena (TRC) about their development of a lighting controls calculator
The remainder of this memo is divided into the following sections:
· The research team’s recommended baseline definition, 
· Detailed findings from the literature review and discussions with industry experts, and
· Next steps and areas for further investigation  
[bookmark: _Toc436916948]Recommended Baseline Definition
The research team recommends a current practice baseline definition for determining savings from lighting controls for all building, space and control type combinations to maintain consistency with council baseline assumptions in the Sixth and Seventh Plans. Further, the research team recommends a current practice baseline for all applications, including new construction, major renovation, natural replacement, and retrofit. Based on the research presented in this memo, the research team assumes new construction, major renovation and natural replacement applications account for most lighting control installations. While savings from retrofit applications with a pre-existing condition may account for a small portion of the market, the savings would be overstated relative to the council baseline assumption of current practice. 
The Regional Technical Forum (RTF) Lighting protocols, Sixth and Seventh Plan work papers, and discussions with industry experts supports the research teams’ current practice baseline definition. Most importantly, the current practice baseline is consistent with the supporting baseline assumptions of the Sixth and Seventh Plan. The research team also compared building codes for lighting controls in the Northwest with industry experts’ assessments of current market practices and current commercial building stock assessment (CBSA) data. The team concludes that current market practice is likely above code for most space types.
The following bullets summarize the research team’s findings from its review of the Sixth and Seventh Plan workbooks, RTF Guidelines and protocols, lighting controls codes in the Northwest, the CBSA, and discussions with industry experts.
· The Council uses a current practice baseline definition for all the building and space type combinations in its supporting workbooks for the Sixth and Seventh Plan. The Sixth and Seventh Plan assume some level of penetration of controls (ranging from 5 to 70 percent) in the baseline depending on the building type and control type. The research team interprets the Sixth and Seventh Plan assumption of at least 5 percent penetration of controls for all the market turnover scenarios and building types, as the baseline definition reflecting current market practice. The research team confirmed its understanding of the Council baseline with Charlie Grist. 
· The RTF Guidelines call for a current practice baseline for all the scenarios where code is triggered[footnoteRef:8] and pre-existing condition where code is not activated. Whether the current practice baseline is current market practice or code depends on whichever is more efficient. RTF does not further define the baseline at the buildings and space type level. The research team confirmed this definition with RTF Contract Analyst Christian Douglass, who also mentioned that the baseline definition in general is trending towards a current practice baseline definition for most RTF measures.  [8:  New construction, major renovation, and natural replacement scenarios] 

· A comparison of building codes in the Northwest with CBSA data shows increased adoption of lighting controls consistent with code requirements. The research team studied the progression of state codes[footnoteRef:9] in the region to understand how code requirements vary by building, space, and control type. The research team compared this to CBSA data, which provided the prevalence of controls by building type/space type, indoor/outdoor applications, and pre-/post-2004 vintage of buildings. Based on this comparison, the research team confirmed that the market is adopting controls consistent with those required by code.  [9:  A summary of lighting control codes for Oregon, Washington, Idaho, Montana, and Seattle was provided by Mike Kennedy.] 

· Discussions with regional lighting experts and lighting market reports suggest a current practice that exceeds current code. The current market for lighting controls likely consists of code-required controls, such as occupancy and daylighting sensors, as well as above-code technologies, such as networked controls. This suggests that current practice is likely ahead of code and that current market practice (typical customer choice) be recommended as the baseline definition. The research team confirmed the current practice baseline definition for lighting controls Momentum Savings through conversations with Charlie Grist, Lauren Gage, and Mike Baker.
The research team recommends the baseline analysis focus on high impact building type, space type, and control type combinations based on market activity, existing installed lighting load and potential growth rate represented by each building and space type. The current practice baseline may vary by building type and space type depending on the mix of the controls in the current market at a point in time.  The evaluation of current market practice and codes can be challenging due to the large number of building type, space type, and control type combinations.
The remainder of this memo provides a comparison of the current market activity, current installed base of controls, and current codes for each of the high impact areas. This provides evidence to support the selection of the current practice baseline definition. This memo concludes with recommended next steps to finalize the baseline definition.
[bookmark: _Toc436916949]Supporting Research
This section presents findings from the research team’s review of resources as part of this baseline research including the Sixth and Seventh Plan workbooks, RTF framework and protocols, lighting controls codes in the Northwest, the CBSA, and discussions with industry experts. 
[bookmark: _Toc436916950]Sixth Plan 
The research team reviewed two Sixth Plan workbooks containing information about lighting controls baseline assumptions along with the central commercial master workbook.[footnoteRef:10] In both workbooks, the Council assumes the market turns over through three different scenarios: 1) New Construction; 2) Natural Replacement; and 3) Retrofit. For each scenario, the Council assumed different penetration rates (ranging from 5 to 70 percent)[footnoteRef:11] of various lighting controls in absence of program activities. The research team interprets the Sixth Plan assumption of at least 5 percent penetration of new control installations (and in some cases up to 70 percent) for all the market turnover scenarios and building types, as a current market practice baseline definition. Discussions with Charlie Grist from the Council confirmed this assumption.   [10:  Navigant reviewed: “Com_Master.xls”, “PC-Lighting-Controls-Interior-6p-D5”, and “PC_SideDaylight_6P_D1”. Sixth Plan documents can be publicly accessed via https://www.nwcouncil.org/energy/powerplan/6/supply-curves. ]  [11:  Please refer to Table 3 in the Appendix which summarizes the Sixth Plan’s baseline penetration assumptions.] 

[bookmark: _Toc436916951]Seventh Plan
The research team reviewed the Seventh Plan interior lighting controls and central commercial master workbooks to identify differences in baseline assumptions.[footnoteRef:12] The Seventh Plan addresses New Construction and Natural Replacement scenarios, assuming the Retrofit scenario to be cost prohibitive. For these two scenarios, the Council assumes the same baseline penetration rates as those in the Sixth Plan. This supports the research team’s interpretation that the Seventh Plan assumes a current market practice baseline definition.  [12:  Navigant reviewed: “com_master_7p”, and “com-interiorlightingcontrols-7p_v6p”. Seventh Plan documents can be publicly accessed via http://www.nwcouncil.org/energy/powerplan/7/technical] 


Notable findings from Seventh Plan review include:
· The Seventh Plan measure set reflects remaining potential areas where code does not require controls. State codes require controls on private offices and conference rooms and other frequently vacant places. Therefore, the applicable stock for the Seventh Plan includes open offices, classrooms, corridors, and warehouse spaces, in the following building types: Large Office, Medium Office, Small Office, School K-12, University, Warehouse, and Other.
· The Seventh Plan applies a fixed measure life of 15 years for all lighting controls instead of a range of six to 20 years.
· The Seventh plan applies a turnover rate of six percent for natural replacement scenarios, based on the 15-year measure life (i.e. 1/15 = six percent).
· The Seventh Plan considers two measure options: 1) embedded unitary controls for occupancy, daylight harvest, and personal dimming; and 2) integrated or advanced lighting controls. 
· The Seventh Plan applies a different naming convention for certain “School”, “Retail”, and “Healthcare” building types.[footnoteRef:13] [13:  Please refer to Table 4 in the Appendix for these changes.] 

[bookmark: _Toc436916952]Regional Technical Forum
The Standards Protocol outlines the RTF’s current baseline assumption as current practice for new construction, major renovation, and natural replacement scenarios, and pre-existing for retrofit scenario.[footnoteRef:14] Whether the current practice baseline is current market practice or code depends on whichever is more efficient. The RTF does not provide a baseline definition based on building or space type level. In his conversation with the research team, RTF Contract Analyst Christian Douglass, noted that the vast majority of RTF measures (not just lighting) utilize a current practice baseline and there has been a general trend toward using current practice in absence of other supporting data. This supports the research team’s recommendation of a current practice baseline characterization for lighting controls Momentum Savings calculations.  [14:  The research team reviewed the RTF Research Plan, Standards Protocol, Lighting Calculator, and Hours of Operation Interview Forms for the baseline definition. RTF documents can be publicly accessed via http://rtf.nwcouncil.org/subcommittees/nonreslighting/. ] 

The research team referred to previous RTF work to identify high impact areas for lighting controls, specifically leveraging building and space types included in the RTF calculator. Building and space types considered high impact areas include Offices, Classrooms, Parking Garages, Exterior Lighting, Stairwells and Warehouses. Table 5 in the Appendix shows the combinations used in the RTF calculator.
[bookmark: _Toc436916953]Lighting Control Codes
The research team reviewed the codes for Seattle, Washington, Oregon, Montana, and Idaho. Mike Kennedy provided the research team with a summary of how codes have progressed over time, which provided an indication of how the lighting controls market has evolved. Table 6 in the Appendix summarizes the code requirements for lighting controls. Key findings from the codes review are as follows:
· Codes are becoming more stringent: 
· Almost all high impact indoor spaces require sweep or automated bi-level switch, occupancy sensors (except retail sales floors and assembly recreation areas), and daylight dimming near windows or skylights (except indoor parking garages)
· Codes for exterior spaces require timeclocks and photocells that turn lights on and off and turn lights off during the night that are not declared dusk to dawn. In addition, occupancy sensors are required in Washington and Seattle.
· Industrial and manufacturing process areas are always exempt from lighting control requirements
· Areas designated as security or emergency areas that need 24/7 illumination are always exempt from lighting control requirements
· Current code does not require advanced lighting controls (EMS/networked)
Current practice may be equal to, below or above code. Most codes have recently been updated and compliance rates in the region are unknown. The actual current practice will be determined in phase 2 of the lighting controls Momentum Savings research.
[bookmark: _Toc436916954]CBSA
The research team reviewed the most recent 2014 CBSA data to understand the penetration of controls by building and space type. Using this data, the research team developed a matrix of building and space type combinations where lighting controls are most prevalent and represent significant portion of the connected lighting load in the market (i.e. high impact areas) shown in Table 1. Green represents high market share, yellow represent medium market share, and red represent low/non-existing market share. The market shares are measured by connected controlled watts, where green is more than 10 million connected watts, yellow is between 10 million and two million connected watts, and red is less than two million connected watts. This provides an indication of high impact building, space, and control type applications. 
In addition, analysis of CBSA data confirms increased adoption of lighting controls. Both the code-minimum (i.e. occupancy sensors) and above-code technologies (i.e. EMS/networked controls) are prevalent in the post-2004 vintage building stock, according to CBSA data. The research team analyzed the variations in the prevalence of controls between pre-2004[footnoteRef:15] and post-2004 buildings to draw insights on the current market practice. The analysis revealed that the occupancy sensors and EMS lighting systems have seen the highest growth in indoor spaces, while photocells have experienced the highest growth in outdoor spaces in the region.  [15:  The CBSA data for pre-2004 vintage buildings may include controls that were retrofitted after 2004.] 

[bookmark: _Ref423371406]Table 1: Prevalence of Controls in the Northwest by Connected Watts[footnoteRef:16] [16:  The research team categorizes the market segments first by building type and then by space type to facilitate the sampling and data collection plans. Lighting controls codes primarily pertain to space types (see Table 5) rather than building type. However, data to support sampling and data collection plans are typically limited to building type. Therefore, the research team specifies a building type likely to include the space type of interest.] 

	Building - Space Type
	Binary (On/Off) Controls
	Controls With Intermediate 
Power Levels 
(i.e., Dimming Capabilities)

	
	Scheduling Clock/Timer
	Photocells
	Occupancy 
Sensors
	Advanced 
Lighting Controls (EMS/
networked)
	Daylight 
Dimming*

	Office - Office Rooms
	
	
	
	
	

	Retail/Service - Sales
	
	
	
	
	

	Assembly - Assembly
	
	
	
	
	

	School K-12 - Classroom
	
	
	
	
	

	Warehouse - Storage Low Bay
	
	
	
	
	

	Warehouse - High Bay
	
	
	
	
	

	Outdoors
	
	
	
	
	

	Exterior Parking and area lights
	
	
	
	
	

	Interior Parking Garage
	
	
	
	
	


Source: Analysis of 2014 CBSA data, *Encompasses all zones including those not applicable for daylight dimming applications.More than 10 million connected watts
Between 2 and 10 million connected watts
Less than 2 million 
connected watts

[bookmark: _Toc436916955]Discussions with Market Experts and Supporting Literature Review
The research team spoke with Mudit Saxena, Rob Carmichael, Levin Nock, and Kate Grant from the list of market experts developed during the Momentum Savings kick-off meeting on June 3rd, 2015 to better understand current market practices and high impact lighting control applications. The research team also reviewed more than 15 secondary literature resources on lighting controls including a few market characterization studies for lighting controls. 
The research team modified the matrix developed from the CBSA to summarize current lighting controls market practices based on the interviews and secondary research (Table 2). This table illustrates the current trends in the market. Green represents high market activity, yellow represent medium market activity, and red represent low/non-existing market activity. Navigant assigned colors based on professional judgement developed through the interviews and secondary research. For interior spaces, occupancy sensors are leading the market, accounting for high installation rates in new installs in offices, warehouses, and classrooms. Daylight dimming and advanced controls are becoming more popular in offices and classrooms, with advanced controls installation increasing in warehouse spaces. For outdoor applications, photocells are the main control strategy, while daylight dimming and advanced lighting controls are becoming more prevalent. 
[bookmark: _Ref423371478][bookmark: _Ref423616245]Table 2: Current Market Activity in the Northwest
	Building - Space Type
	Binary (On/Off) Controls
	Controls With Intermediate 
Power Levels 
(i.e., Dimming Capabilities)

	
	Scheduling Clock/Timer
	Photocells
	Occupancy 
Sensors
	Advanced 
Lighting Controls (EMS/
networked)
	Daylight 
Dimming*

	Office - Office Rooms
	
	
	
	
	

	Retail/Service - Sales
	
	
	
	
	

	Assembly - Assembly
	
	
	
	
	

	School K-12 - Classroom
	
	
	
	
	

	Warehouse - Storage Low Bay
	
	
	
	
	

	Warehouse - High Bay
	
	
	
	
	

	Outdoors
	
	
	
	
	

	Exterior Parking and area lights
	
	
	
	
	

	Interior Parking Garage
	
	
	
	
	


Source: Analysis of 2014 CBSA data, *Encompasses all zones including those not applicable for daylight dimming applications. High
Medium
Low

In addition to the current trends in the market, this research suggested some expected future trends including: 
· Increased installation of lighting controls for C&I buildings across all sectors
· Advanced lighting control technologies replacing occupancy sensors
· Sensors and controls embedded in efficient lighting fixtures (i.e. LEDs)
· Growing interest in wireless and integrated controls
· Lighting Power Density (LPD) levels being met through lighting controls strategies[footnoteRef:17],[footnoteRef:18] [17:  The new provision of the 2010 update of ASHRAE 90.1 requires more retrofits of existing buildings to follow the code’s minimum standards. Specifically, if a building owner replaces lamp or ballast systems representing 10% or more of the connected lighting load in an indoor space or outdoor area, that owner must comply with the standard’s LPD limits as well as its automatic shutoff requirements.]  [18:  The International Energy Conversation Code (IECC) also requires more stringent maximum LPDs (e.g., 0.9W/SF for office spaces instead of 1.0W/SF, and 1.4W/SF for retail spaces instead of 1.5W/SF). Reducing LPD maximums forces lighting designers to take advantage of lighting control strategies that can be applied as reduction factors to the calculated LPD.] 

All the trends in the market point to a more efficient current practice baseline that includes advanced lighting controls and networked controls.  As the market matures, the research team anticipates an increase in the number of green boxes under advanced lighting controls in the matrix. This suggests the current practice of the market is likely to stay ahead of the codes and the stock. As such, current market practice (typical customer choice) should be the preferred current practice baseline definition.
[bookmark: _Toc436916956]Next Steps
The research team confirmed the current practice baseline definition with select regional stakeholders. Therefore, the research team does not recommend any further research to inform the baseline definition at this time.  However, the research team may contact the following market experts if further support is needed:  
· Michael Powlaski (PNNL) to inform current market practices for lighting controls
· Dave Alexander (PG&E) to understand baseline definition implications for determining impacts from lighting controls in California[footnoteRef:19] [19:  Recommended by Mudit Saxena based on an understanding that savings for lighting controls in California had been adjusted based on current market practices] 

[bookmark: _Ref423613186][bookmark: _Ref423371192]

[bookmark: _Ref431201152][bookmark: _Toc436916957]Appendix
[bookmark: _Ref423616542]Table 3: Sixth Plan Lighting Controls Baseline Penetration Assumptions
	
	Perimeter Daylighting Controls
	Lighting Controls Interior

	Measure Index Name
	New Construction
	Natural Replacement
	Retrofit
	New Construction
	Natural Replacement
	Retrofit

	Large Off
	20%
	10%
	
	10%
	10%
	5%

	Medium Off
	20%
	10%
	
	5%
	5%
	5%

	Small Off
	10%
	5%
	
	3%
	3%
	3%

	Big Box
	
	
	
	70%
	50%
	20%

	Small Box
	
	
	
	50%
	30%
	20%

	High End
	
	
	
	30%
	20%
	10%

	Anchor
	
	
	
	50%
	30%
	20%

	K-12
	70%
	30%
	
	20%
	20%
	10%

	University
	20%
	20%
	
	20%
	20%
	10%

	Warehouse
	
	
	
	20%
	10%
	10%

	Supermarket
	
	
	
	70%
	50%
	20%

	MiniMart
	
	
	
	50%
	30%
	10%

	Restaurant
	
	
	
	5%
	5%
	5%

	Lodging
	
	
	
	5%
	5%
	5%

	Hospital
	
	
	
	20%
	10%
	5%

	Other Health
	5%
	5%
	
	20%
	10%
	5%

	Assembly
	5%
	5%
	
	10%
	10%
	5%

	Other
	5%
	5%
	
	10%
	10%
	5%


Source: Pacific Northwest Sixth Power Plan: “Com_Master”



[bookmark: _Ref430768782][bookmark: _Ref423371369]Table 4: Seventh Plan Lighting Controls Baseline Penetration Assumptions
	
	Perimeter Daylighting Controls
	Lighting Controls Interior

	Measure Index Name
	New Construction
	Natural Replacement
	New Construction
	Natural Replacement

	Large Off
	20%
	10%
	10%
	10%

	Medium Off
	20%
	10%
	5%
	5%

	Small Off
	10%
	5%
	3%
	3%

	Xlarge Ret
	
	
	70%
	50%

	Large Ret
	
	
	50%
	30%

	Medium Ret
	
	
	30%
	20%

	Small Ret
	
	
	50%
	30%

	School K-12
	70%
	30%
	20%
	20%

	University
	20%
	20%
	20%
	20%

	Warehouse
	
	
	20%
	10%

	Supermarket
	
	
	70%
	50%

	MiniMart
	
	
	50%
	30%

	Restaurant
	
	
	5%
	5%

	Lodging
	
	
	5%
	5%

	Hospital
	
	
	20%
	10%

	Residential Care
	5%
	5%
	20%
	10%

	Assembly
	5%
	5%
	10%
	10%

	Other
	5%
	5%
	10%
	10%


Source: Pacific Northwest Seventh Power Plan: “com_master_7p”
[bookmark: _Ref431201193]Table 5: RTF Building and Space Types 
	Lighting Control Type
	Applicable Building Types
	Applicable Space Types

	[bookmark: RANGE!N4:P11]Manual Light Switch
	All
	All

	Daylight Controls – Continuous Dimming
	Office, School K-12
	Open Office, Classroom

	Daylight Controls – Multi-Step Dimming
	
	

	Occupancy Sensor
	College/University, Area Lighting, Parking Garage, School K-12, Warehouse
	Classroom, Parking Garage/Exterior, Classroom, Aisle Lighting

	Occupancy Sensor w/ Daylight Sensor – Continuous Dimming
	
	

	Occupancy Sensor w/ Daylight Sensor – Multi-step Dimming
	
	

	Occupancy Sensor w/ Daylight Sensor – On/Off Operation
	
	

	Bi-Level Lighting
	College/University, Office, School K-12
	Classroom, Stairway


Source: Regional Technical Forum: Lighting Calculator 
[bookmark: _Ref423616513]

[bookmark: _Ref424139396]Table 6: PNW Lighting Controls Codes Summary
	
	Binary (on/off) controls
	Controls with intermediate power levels

	Building - Space Type
	Manual (Bi-level) Switch
	Sweep/ Automated Switch
	Scheduling Clock/ Timer
	Photocells
	Occupancy Sensors 
	Advanced Lighting Controls (EMS/ Networked)
	Daylight Dimming* 

	Office - Office Rooms
	x
	x
	 
	 
	x
	 
	x

	Retail/Service - Sales
	x
	x
	 
	 
	 
	 
	x

	Assembly - Assembly/Recreation
	x
	x
	 
	 
	 
	 
	x

	School K-12 - Classroom
	x
	x
	 
	 
	x
	 
	x

	Warehouse - Storage Low Bay
	x
	x
	 
	 
	x
	 
	x

	Warehouse - High Bay
	x
	x
	 
	 
	x
	 
	x

	Conference/ Meeting/ Multipurpose
	x
	x
	 
	 
	x
	 
	x

	Restrooms
	x
	x
	 
	 
	x
	 
	x

	Corridors
	x** 
	x**
	 
	 
	x**
	 
	x

	Stairwells
	x**
	x**
	 
	 
	x** 
	 
	x

	Outdoors
	 
	 
	x
	x
	x ^
	 
	 

	Exterior Parking and area lights
	 
	 
	x
	x
	x ^
	 
	 

	Interior Parking Garage
	 
	x
	 
	 
	 
	 
	x ^


* If windows or skylights are present, **areas designated as security or emergency that need 24/7 illumination are exempt, ^ in WA and Seattle
This table presents the strictest code requirement for a space type where code requirements differ by state.  
Source: IECC 2012, Oregon 2014, WA 2012, Seattle 2012
