
A P R I L  2 1 ,  2 0 2 6

Networked 
Lighting Controls 
Calibration Study 
Results
EO Collaborative Presentation



Agenda

APRIL 21, 2026

© 2026 Guidehouse Inc. 1

Networked Lighting Controls MEMD Calibration Study

Executive Summary

Methods

Recommendations

Appendix

02

07

21

26

Results 17



Networked Lighting Controls MEMD Calibration Study

Executive Summary



Project Background
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DTE and Consumers Energy’s EWR stakeholders identified the Commercial & Industrial Networked Lighting 
Control (NLC) measure as a calibration study topic in July 2023 for the following reasons: 

• Need to Update MEMD Measure Parameters

Key parameters, such as Savings Factor (SF) and Lighting Power Density (LPD), have not been updated since the measure 
was added to the MEMD in 2018 and are not supported by comprehensive studies and analyses. 

o SF is based on an unpublished literature review

o LPD is based on 8 custom projects implemented in a different jurisdiction 

• Expected Savings Contribution Growth

While the NLC measure has been a modest contributor to utility electric saving goals, the C&I Program implementers expect 
NLC measure savings to increase in future years. Additionally, in their latest 2019 report on Energy Savings Forecast of Solid-
State Lighting, DOE1 estimates by 2035 approximately one third of installed luminaires in C&I buildings are expected to have 
network connectivity. 

1. Energy Savings Forecast of Solid-State Lighting in General Illumination Applications. Prepared by Navigant Consulting. Retrieved from https://www.energy.gov/eere/ssl/downloads/2019-ssl-forecast-report
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• Networked Lighting Controls (NLC) : Lighting systems that use sensors, software, and connectivity to automate lighting based 
on occupancy, daylight, dimming, trimming, scheduling, and user input. Luminaire Level Lighting Controls (LLLC) are systems 
in which sensors are directly integrated into each individual fixture.

• Savings Factor (SF): A multiplier used to estimate energy savings from lighting control measures.

• Lighting Power Density (LPD): The amount of lighting power (watts) per unit area (typically watts per square foot), used to 
benchmark energy efficiency.

• Hours of Use (HOU): Annual hours during which lighting is operated or required to meet occupant/operational needs.

Definitions
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MEMD Measure Parameter Existing MEMD 
Value Existing MEMD Workpaper Source

SF- Savings Factor 47% Unpublished Literature Review of Energy Savings from Luminaire-Integrated 
Controls conducted by Lighting Research Center in 2015

LPD- Lighting Power Density 0.61 W/ft2
Focus on Energy Design Assistance Program building completion data. 

September 9, 2016, through April 30, 2017, with eight total LED projects that 
exclude manufacturing and warehousing spaces.

HOU- Hours of Use 2,669 hours/year 2015 MI statewide C&I lighting HOU Study, EMI Consulting

Existing formula for calculating savings:
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NLC Study Objectives

© 2026 Guidehouse Inc. 5

The main objective of the NLC Calibration Study is to 
collect primary data to update the SF and LPD 
parameters in the Michigan Energy Measure 
Database (MEMD) workpaper for Commercial & 
Industrial (C&I) Network Lighting Control measure. 

Guidehouse completed two activities to achieve 
this objective:

• Onsite Metering & Analysis: Collect lighting 
energy usage data from a variety of C&I 
customers of various building types in Michigan, 
for retrofit and new construction projects.

• Update MEMD Workpaper: Develop and submit a 
modified measure workpaper on April 1st, 2026 
for inclusion in the 2027 MEMD.
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Proposed MEMD Updates
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Metric1 Current MEMD Values Proposed MEMD Values % Change
SF (%) 47% 35% -26%

LPD (W/ft2) 0.61 0.50 -18%
HOU (annual hours) 2,669 5,128 +92%
kWh Savings per ft2 0.77 0.89 +16%

• The calibration study results lead to updates to the MEMD measure parameters including SF, LPD, and HOU. 
These updates will result in approximately a 16%1 increase in per measure savings.

• Savings are calculated on a per-square-footage basis. There is no proposed change to the calculation 
methodology currently used in the MEMD.

• The current MEMD and the methodology applied in this study considers baseline condition of no automatic 
control or basic controls. 
• When baseline controls are present, the results of this study are still applicable. However, implementers should adjust the 

applied SF to account for existing controls using custom engineering calculations.
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1. Values submitted in the MEMD workpaper may vary due to rounding differences.
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At the onset of the study, Guidehouse reviewed historical NLC measure program data.

Historical Program Data

© 2026 Guidehouse Inc. 8

APRIL 21, 2026

 -

 50

 100

 150

 200

2020 2021 2022 2023 2024

Pr
oj

ec
t C

ou
nt

Historical NLC Program Data

DTE Projects Consumers Energy Projects

Project 
Count

• Over 750 tracked projects 
between 2020 and 2024

Savings

• Savings fluctuate year-to-year. 
After reviewing historical data, 
Guidehouse estimated over 
18,000 MWh of savings per 
year in Michigan

Growth

• Guidehouse expects NLC 
systems to become more 
common in the market as 
technology becomes more 
cost effective



Guidehouse designed a sampling strategy by relying on historical program data.  

Sample Design
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Building Type 
(Stratum)

Estimated 
Population

Normalized 
Weight

Target 
Sample 

Size
Big Box Retail 6 6% 4

Heavy Industrial 11 14% 5
Hospital/Medical 6 2% 4

Large Office 15 6% 6
Light Industrial 21 22% 6

Other1 35 21% 7
School 24 14% 6

Small Retail 5 <1% 4
University 15 6% 6

Warehouse 12 8% 6
Total 150 100% 54

APRIL 21, 2026

Estimated typical program year 
activity using 2023-2024 data.

Stratified sample based on 
building-type.

Combined Consumers Energy 
and DTE program data to 
develop sampling frame.

Targeted 54 sites for results with 
90% confidence and 10% 
precision at the study level.

1. Other sites included religious facilities, agricultural sites, biotech sites, small offices, and 
other building-types with unpredictable lighting patterns.



Site Visit Procedures
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Select 
Projects Request Files Sample 

Fixtures
Verify Fixture 

Counts Install Loggers Pay Incentive
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Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

Using the pre-
defined sampling 
strategy, the team 
randomly selected 
projects for review.

Utility 
representatives 
shared project 
information 
including 
calculations and 
application 
materials.

Guidehouse 
targeted 
approximately five 
fixture types 
covering 10-30% of 
fixtures to analyze 
at each site.

Guidehouse 
conducted an on-
site review to 
ensure alignment 
between project 
files and installed 
fixture counts.

The result of Step 4 
is a site-specific 
verification factor1.

Guidehouse 
installed data 
loggers.

After 60 days, 
Guidehouse 
retrieved any 
loggers installed 
during the first 
visit.

Guidehouse 
offered financial 
incentives to 
customers who 
participated.

1. Verification factors adjust fixture counts and installed wattage to reflect the lighting in service. 



Site Visits Completed
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Guidehouse completed 631 site visits to 10 building types in the Consumers Energy and DTE Service Territories.

• After each visit, the team reviewed each logger 
output for data quality.
o The team excluded loggers with faulty or incomplete 

data, excessive measurement uncertainty due to 
installation location2, or unresolved data ingestion 
and mapping issues that prevented reliable analysis. 
As a result, Guidehouse could confidently calculate 
savings factor for 60 sites.

1. While data was collected at all sites visited, not all sites are included in the savings factor 
and LPD analyses

2. Uncertainty due to install location included instances in which loggers were installed near 
emergency lights or near fixtures outside of NLC coverage. 

Building Type Site Visits LPD Analysis 
Completes

Savings Factor 
Completes

Big Box Retail 2 2 2

Heavy Industrial 6 6 6

Hospital/Medical 4 4 4

Large Office 9 9 7

Light Industrial 10 8 10

Other 8 5 7

School 9 9 9

Small Retail 4 4 4

University 4 4 4

Warehouse 7 7 7

Total 63 58 60



Lighting Power Density Calculation
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Determine Site-Level LPD
Guidehouse developed LPD estimates by using project files to determine the total fixture wattage used to illuminate the 
NLC coverage area in a building/site post-NLC installation. LPD is calculated using the wattage covered by the NLC 
system, which is often relatively low due to recent lighting retrofits installed concurrently with NLC systems.

Stratum Level Roll-Up 
𝐿𝑃𝐷𝑆𝑖𝑡𝑒  is straight-line averaged across each stratum to calculate 𝐿𝑃𝐷𝑆𝑡𝑟𝑎𝑡𝑢𝑚, which is then weighted based on the 
relative savings contribution of each stratum to typical PY2023-PY2024 program data to obtain an average 
𝐿𝑃𝐷𝑁𝐿𝐶 𝑀𝑒𝑎𝑠𝑢𝑟𝑒

𝐿𝑃𝐷𝑆𝑖𝑡𝑒 =
𝑉𝐹 × 𝑊𝑎𝑡𝑡𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑑

𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑟𝑒𝑎
Where:
𝐿𝑃𝐷𝑆𝑖𝑡𝑒  = Installed Lighting Power Density of fixtures connected to the NLC
𝑉𝐹 = Verification factor1, as determined from on-site visits
𝑊𝑎𝑡𝑡𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑑= Rated wattage of all fixtures connected to the NLC system – per project files
𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑟𝑒𝑎 = Total square footage of area with NLC-controlled fixtures

1. Verification factor was used to estimate in-service ratio of fixtures on-site. This factor was used to adjust the installed wattage specified in project files to accurately reflect the fixtures found by field 
technicians on-site.

APRIL 21, 2026



Savings Factor Calculation
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Determine Fixture-Level Savings Factor
Guidehouse determined the Savings Factor for each zone in a building using post-installation onsite metering data. 
𝑆𝐹𝐹𝑖𝑥𝑡𝑢𝑟𝑒  is calculated as the fractional energy savings directly attributable to NLC systems using the following equation: 

Building and Stratum Level Roll-Up 
• 𝑆𝐹𝐹𝑖𝑥𝑡𝑢𝑟𝑒  estimates in each building were averaged based on weighted inferred energy savings to determine 𝑆𝐹𝑆𝑖𝑡𝑒.
• 𝑆𝐹𝑆𝑖𝑡𝑒  was then straight-line averaged to estimate 𝑆𝐹 𝑆𝑡𝑟𝑎𝑡𝑢𝑚.  
• 𝑆𝐹 𝑆𝑡𝑟𝑎𝑡𝑢𝑚  is weighted based on the relative savings contribution of each stratum to typical PY2023-PY2024 program 

data to obtain an average 𝑆𝐹𝑁𝐿𝐶 𝑚𝑒𝑎𝑠𝑢𝑟𝑒.

𝑆𝐹𝐹𝑖𝑥𝑡𝑢𝑟𝑒 =
𝐸𝑛𝑒𝑟𝑔𝑦𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒  − 𝐸𝑛𝑒𝑟𝑔𝑦𝑃𝑜𝑠𝑡,𝑁𝐿𝐶

𝐸𝑛𝑒𝑟𝑔𝑦𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒

Where:
𝑆𝐹𝐹𝑖𝑥𝑡𝑢𝑟𝑒  = Savings Factor of the NLC system relative to baseline
𝐸𝑛𝑒𝑟𝑔𝑦𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒= baseline lighting energy use from onsite metering
𝐸𝑛𝑒𝑟𝑔𝑦𝑃𝑜𝑠𝑡,𝑁𝐿𝐶= post-NLC lighting energy use from onsite metering

APRIL 21, 2026
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Inferred Baseline
The study was designed to sample sites that had installed NLC 
systems. Therefore, an inferred baseline energy consumption 
must be developed. The methodology to develop this baseline is 
as follows:

1. Identify maximum amperage observed during measurement 
period.

2. Identify which hours are occupied using an hourly amperage 
threshold.

3. During occupied hours, estimate baseline power draw as 
equivalent to the maximum amperage (Defined by Step 1).

4. Adjust the baseline power draw by any known high-end trim 
factor1.

1. Individual fixtures may have high-end trimming enabled, which means that the maximum brightness level is limited as a user 
input. In these instances, Guidehouse adjusted the baseline energy consumption by assuming that the power reduction is 
equivalent to the brightness reduction. Lighting Controls Best Practices. DLC. May 2024. DLC_Lighting-Controls-Best-
Practices_05312024.pdf

APRIL 21, 2026
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Example Inferred Savings Calculation

Savings Post Power Draw

This fixture at a heavy industrial site, which 
has a maximum amperage of approximately 
3 Amps, turned on at 8:00 AM.
• Savings are calculated as the difference 

between inferred baseline amperage 
(green) and measured amperage (blue) 
during occupied hours.
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Occupancy Hour Estimation Methodology

© 2026 Guidehouse Inc. 15

Zone occupancy hours were measured by first removing baseload, then creating a zone-specific 
occupancy threshold:

Baseload Definition and Occupancy Threshold

1. Remove baseload, defined as the bottom 10th percentile 
of hourly amperage measurements.

2. Apply fixture-level occupancy thresholds, defined as 
10% of the maximum amperage.

3. Any hour with a measured amperage greater than the 
occupancy threshold is allocated as occupied. All other 
hours were unoccupied.

4. Occupied hours are annualized to determine annual 
HOU

APRIL 21, 2026

Baseload

10% of Max Amperage



At the conclusion of the study, Guidehouse reviewed project files and results to 
identify sites and fixtures with more uncertainty. Reasons for uncertainty include, but 
are not limited to:
• Discrepancies in project files
• Minimal documentation for square footage estimates
• Unexpected low savings factor estimates at sites with no known high-end trimming 

assumption
After identifying these site, the team:
• Conducted two waves of targeted supplemental outreach to verify square footage 

estimates, dimming and high-end trim assumptions
• Received feedback from 25 sites. 
o Of those,16 resulted in a minor update to square footage and LPD estimates

Supplemental Outreach Campaign

© 2026 Guidehouse Inc. 16
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• Guidehouse estimates that the average NLC system in Michigan controls a collection of fixtures with a rated 
wattage of 0.50 W/ft2  of floor space

• After the NLC system is installed, Guidehouse expects a savings factor of approximately 35% in the average 
commercial building in Michigan, assuming a baseline condition of no lighting controls

• The team achieved precision targets of less than 10% relative precision for both the LPD and SF analyses

Analytical Results
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Building Type LPD (W/ft2) LPD Relative 
Precision SF (%) SF Relative 

Precision

Big Box Retail 0.51 0.68 13% 0.76
Heavy Industrial 0.52 0.30 31% 0.35

Hospital/Medical 0.49 0.07 33% 0.15
Large Office 0.54 0.18 32% 0.26

Light Industrial 0.48 0.19 40% 0.16
Other 0.55 0.43 30% 0.32

School 0.46 0.21 43% 0.14
Small Retail 0.79 0.28 32% 0.11

University 0.59 0.32 43% 0.28
Warehouse 0.36 0.16 38% 0.18

Weighted Average1 0.50 0.09 35% 0.08

1. Guidehouse calculated a weighted average estimate using claimed NLC project savings from 2023-2024 in Michigan.
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Savings Factor - Site-Specific Variation
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25th Percentile

50th Percentile

75th Percentile

• Guidehouse observed significant variation across all sites:

o Building-level savings factors ranged from 5% to 61%

o The middle 50% of sites ranged from a savings factor of 26% to 44%

• Guidehouse observed an average savings factor of approximately 
39% at sites with Luminaire Level Lighting Controls (LLLC) and 31% 
at sites without

o Guidehouse relied on customer-reporting of LLLC installation

• The DTE average savings factor was higher than the Consumers 
Energy savings factor by approximately 4%

• The data suggests that commissioning practices are consistent 
across market segments:

o New construction and retrofit sites have a negligible difference in 
average savings factor

APRIL 21, 2026
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Guidehouse noted an opportunity to update MEMD Hours of Use for NLC

Hours of Use (Occupancy) Findings

Building Type Hours of Use 
Estimate

Relative 
Precision

Big Box Retail 6,090 1.60

Heavy Industrial 6,531 0.05

Hospital/Medical 5,678 0.06

Large Office 4,973 0.23

Light Industrial 5,423 0.11

Other 4,866 0.17

School 4,303 0.09

Small Retail 3,524 0.05

University 4,471 0.35

Warehouse 3,859 0.13

Weighted Total 5,128 0.05

• Guidehouse observed a weighted average of 5,128 hours1.

• The team verified these hours of usage with supplemental 
on/off logger data, which was also collected on site

• These results are specific to the NLC Study since they 
reflect actual observed usage patterns

o The current MEMD HOU value is applicable to general LED 
Lighting measures and is unlikely to represent average NLC 
systems

o These results do not represent, and should not be applied as, 
HOUs for other C&I lighting measures in MEMD

APRIL 21, 2026

1. Guidehouse derived HOU estimates from 60 days of data. As a result, these values 
may not reflect seasonal changes at each site.
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Key Findings and MEMD Impacts
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Finding Consideration Impact to MEMD MEMD Update

• Average NLC SF is 35% in Michigan. • Guidehouse recommends updating the MEMD 
SF from 47% to 35%.

Decreased
Savings

Yes

• Average NLC LPD is 0.50 W/ft2 in 
Michigan.

• Guidehouse recommends updating the MEMD 
LPD from 0.61 to 0.50 W/ft2.

Decreased
Savings

Yes

• Average NLC HOU is 5,128 hours in 
Michigan.

• Guidehouse recommends updating the MEMD 
HOU from 2,669 to 5,128 hours.

Increased
Savings

Yes

• Scheduling savings are not 
captured in the 35% savings factor.

• The impact of omitting scheduling savings 
from this study is site-specific

• Regardless, Michigan utilities should claim 
additional scheduling savings as custom 
measures when the lighting schedule is 
significantly altered.

Site-Specific 
Change to Savings No

APRIL 21, 2026



Proposed MEMD Updates
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Metric1 Current MEMD Values Proposed MEMD Values % Change
SF (%) 47% 35% -26%

LPD (W/ft2) 0.61 0.50 -18%
HOU (annual hours) 2,669 5,128 +92%
kWh Savings per ft2 0.77 0.89 +16%

• The calibration study results lead to updates to the MEMD measure parameters including SF, LPD, and HOU. 
These updates will result in approximately a 16%1 increase in per measure savings.

• Savings are calculated on a per-square-footage basis. There is no proposed change to the calculation 
methodology currently used in the MEMD.

• The current MEMD and the methodology applied in this study assume a baseline condition of no automatic 
control or basic controls. 
• When baseline controls are present, the results of this study are still applicable. However, implementers should adjust the 

applied SF to account for existing controls using custom engineering calculations.

APRIL 21, 2026

1. Values submitted in the MEMD workpaper may vary due to rounding differences.



Additional Workpaper Adjustments
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Measure Eligibility

• Restrict the measure to retrofit projects with no automatic or limited baseline controls, 
since various lighting control features responsible for energy savings are required by 
Michigan Construction Codes, as of April 2025.

• Study findings of average SF, LPD, and HOU may still apply to new construction 
projects or sites with existing controls. However, these sites will require custom 
calculations to adjust implied SF and capture true savings above baseline.

Coincidence Factor • Increase coincidence factor from 0.49 to 0.50, based on the 2026 MEMD Load Shape 
Library.

Measure Cost • Decrease measure cost from $1.64 to $0.54 per square foot, which is based on the 
Illinois Technical Reference Manual.

Measure Life • Increase measure life from 8 to 10 years, based on a literature review.

While the original plan for this study was to update SF and LPD, Guidehouse noted an opportunity to 
update other MEMD Workpaper inputs to better align with NLC measure characteristics in 2026. 
Guidehouse recommends updates to:



Thank You
©2026 Guidehouse Inc. All rights reserved. Proprietary and competition sensitive. This content is for general 

information purposes only, and should not be used as a substitute for consultation with professional advisors.
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Sample Site Visit Images
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Typical LED Fixtures On/Off Lighting Loggers Lighting Panel Lighting Panel
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Sample Logger Data Images
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Note: Fixtures are associated with logger channels using field-technician notes for mapping. In some instances, 
one fixture’s data is collected over various channels and loggers. In other instances, multiple fixtures may be on the 
same logger. In these instances, Guidehouse combined channels and loggers to determine representative values 
for those fixtures.

APRIL 21, 2026
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Existing Studies
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• In 2020, Northwest Energy Efficiency Alliance (NEEA) and DesignLights Consortium (DLC) collaborated to 
estimate the energy savings associated with NLC systems1.

o This study collected NLC system data from almost 200 sites and used an inferred baseline method to calculate energy 
savings. This method consists of post-NLC installation energy consumption data analysis to estimate pre-NLC installation 
energy consumption. The percent savings reduction is considered the control factor, or the savings factor of the NLC 
system.

o This study concluded that NLCs with Lighting Luminaire Level Controls (LLLC) achieve an average savings factor of 63%. 
NLC systems without LLLC achieve an average savings factor of 35%. All NLC systems save an average of 49% of lighting 
energy.

• Using this inferred baseline approach, this existing study only considered savings during occupied hours. The 
authors clarify that this approach:

o removes all energy savings occurring during non-occupied hours which may be substantial

o does not account for existing controls that may have reduced building energy use during occupied times, such as building 
occupants manually switching lights off. 

1. Energy Savings from Networked Lighting Control Systems With and Without Luminaire Level Lighting Controls. https://neea.org/wp-content/uploads/2025/03/Energy-Savings-from-Networked-Lighting-Control-Systems-With-
and-Without-LLLC.pdf
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• Prior to the study, NLC measures installed by DTE and Consumers Energy were estimated to 
represent approximately 4% of their portfolio level electric savings. While NLC savings weights have 
decreased since that estimate was generated, NLC implementation efforts are expected to grow 
further in the future based on discussions with implementation contractors. 

• Retrofit projects represented most installs for both DTE and Consumers Energy across program 
years 2019-2022. However, DTE’s program observed an uptick in new construction (NC) installs in 
2022-2024, suggesting greater growth in the NC sector compared to retrofits. 

• 2026 Michigan construction codes may dampen savings for future new construction projects.

Pre-Study Measure Participation
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Key Study Caveats
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• This study does not reflect savings from scheduling. 

• The inferred baseline approach also does not account for baseline controls beyond simple on/off controls.

• The team relied heavily on customer interviews and feedback for high-end trim adjustments and square 
footage estimates. 

• While almost all systems were capable of high-end trimming, this study collected data showing that only a 
subset of customers reported actively using this feature on a small portion of fixtures. 

• This suggests that either fewer customers are utilizing high-end trim than previously expected, or that many 
customers are unaware of their system’s settings. As such, high-end trim savings may be underrepresented.

• Study results are weighted by building type using 2023–2024. Results are sensitive to weighting strategy 
applied.

• Site-specific conditions drive energy savings.
• While implementation teams will better capture project energy savings through custom calculations, these 

results are estimated to be representative of average NLC systems in Michigan.

APRIL 21, 2026



Incentives and Participation Challenges
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Guidehouse offered customers a choice of two incentive options to 
participate in this study:

• Customers had a choice of receiving a $250 gift card or an 
equivalent donation to The Heat and Warmth Fund (THAW), an 
independent local nonprofit organization1.

o 45 customers opted to receive a gift card.

o 16 customers opted to donate their incentive.

• Incentives were subsequently increased to $350 due to recruitment 
challenges.

• In future studies with relatively invasive data collection activity, 
Guidehouse recommends increased incentives to improve 
participation rates.

o Various sites require staff or electricians to closely monitor a field 
technician. We received feedback that the burden of managing visitors 
was not worth the increased incentive.

1. Additional information about THAW is available at About Us | THAW | The Heat & Warmth Fund.

APRIL 21, 2026
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Data Collection:
• For each site, the team selected 3–5 representative fixture types covering approximately 10–30% of 

installed lighting wattage.
• Field technicians verified fixture counts and installed:
o Current transducers (CTs) at the circuit level, recording minutely amperage data.

o On/off (HOBO) loggers at the room level, intended to timestamp lighting on/off events.

• After an approximately 60-day monitoring period, technicians retrieved CT data and documented 
system characteristics, including luminaire level lighting controls and any observed high end trim 
settings.

• Square footage and system information were later verified through email follow-up for a subset of 
sites.

Methodological Detail (1/4)
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Lighting Power Density (LPD) Methodology:
• A site-level verification factor was calculated by comparing verified installed wattage to project 

reported wattage.
• Site-level LPD was calculated as:
o Reported NLC system wattage × verification factor ÷ controlled square footage

• Sites with unreliable square footage or atypical configurations (e.g., garages or exterior lighting) were 
excluded.

• Building type LPD values were calculated as straight averages of usable sites.
• Statewide LPD was calculated as a weighted average of building type results using 2023–2024 

program tracking data.
• CT or HOBO data were not used in the LPD analysis; results support a statewide average of 

approximately 0.50 W/ft². 

Methodological Detail (2/4)
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Savings Factor (SF) Methodology
• CT data was aggregated from the circuit level to the fixture level and converted from minutely to 

hourly resolution.
• Maximum observed hourly amperage was defined as baseline power, with a check against the 99th 

percentile of minutely data. This was to capture any outliers in the amperage data.
• Each hour was then allocated as either occupied or unoccupied, as described below.
• Baseline energy was calculated as:
o Occupied hours × baseline amperage × fixture voltage

• Baseline energy was adjusted for constant dimming (high end trim) based on technician notes and 
customer feedback.

• Savings were calculated as the difference between baseline and measured energy during occupied 
hours, and zero during unoccupied hours.

• Fixture level SFs were aggregated to the site-level and then averaged by building type.
• Statewide SF was calculated as a weighted average of building type results.

Methodological Detail (3/4)
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Occupancy Determination
• Occupancy is inferred using CT data only:
o A base load is defined as the 10th-percentile power draw to capture fixtures operating continuously.

o An occupancy threshold of 10% of maximum power draw is applied, consistent with existing NLC studies.

• Any hour where measured power exceeds the base load plus the threshold is considered occupied.

Methodological Detail (4/4)
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Verification factor representativeness

Guidehouse applied a random sampling approach on site to ensure coverage of sufficient connected wattage. This results in a 
skew towards higher wattage fixtures, which is most appropriate to calculate aggregate site-level savings. 

Circuit  to fixture level conversion

Minutely CT data are first aggregated to the hourly level. Hourly CT data are then summed across circuits to produce fixture level 
energy profiles, which serve as the basis for the analysis. 

Occupancy threshold sensitivity

Guidehouse explored sensitivity to the 10% of maximum power threshold. Based on a review of recent code outputs (prior to 
weighting and downstream adjustments), a 5% threshold would yield an estimated savings factor of roughly 40–41%, while a 15% 
threshold would yield approximately 33%. These figures are illustrative and do not reflect the full set of weighting and post-
processing steps applied in the final analysis.

Outlier and transient event filtering

To mitigate the influence of transient spikes that could otherwise overstate rated amperage, maximum amperage is defined as the 
greater of:

(1) the maximum hourly amperage and

(2) the 99th percentile of minutely amperage.

Analytical Commentary
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