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NLC Study Objectives: Recap
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The main objective of the 

Network Lighting Controls 

Calibration Study is to collect 

primary data to update the 

savings factor (SF) and lighting 

power density (LPD) values in 

the MEMD workpaper for the 

C&I Network Lighting Control 

(NLC) measures. 

This study comprises two main activities:

• Onsite Metering & Analysis: Collect 

lighting energy usage data and fixture 

specifications 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 for 

inclusion in the MEMD
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Early Study Challenges: Root Causes
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After launching study recruitment in February 2024, Guidehouse faced recruitment challenges using 
the approach outlined in the original field plan. Guidehouse identified and grouped the root causes 
of recruitment challenges into the following three categories:

1
Upon launching the study, 

Guidehouse planned to use the 

rolling PY2024 NLC project pipeline 

for sampling sites into the study. 

However, many projects were behind 

schedule compared to the estimated 

completion date which meant many 

PY2024 projects were not yet 

complete at our time of initial 

outreach. 

2
Guidehouse initially used 

recruitment materials in-line 

with the recently concluded C&I 

Load Shape study. However, 

the language and messaging of 

the materials did not resonate 

with NLC customers and 

emphasized the optional nature 

of the study.

3
Guidehouse initially performed 

recruitment through the DTE and 

Consumers Energy implementation 

team’s Energy Advisors (EAs). 

However, due to several EAs 

representing the customer sites, we 

had difficultly tracking recruitment 

status. Additionally, the EAs did not 

have the bandwidth the perform full-

scale recruiting including follow-up 

email and/or call attempts with 

customers.

Population Frame

Recruitment Materials 

and Communications Recruitment Approach
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Recruitment Approach Update
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In conjunction with DTE and Consumers Energy, Guidehouse developed and executed several 
recruitment approach updates to address the root causes of recruitment challenges. After making 
these updates in July 2024, Guidehouse has observed a markedly higher recruitment 
success rate.

Guidehouse expanded our 

population frame to also include 

PY2023 projects as well as 

PY2024 projects.

Guidehouse directly aligned 

the recruitment language and 

messaging with that of the 

DTE C&I EM&V site visit 

recruitment effort, where 

possible. This language 

better emphasized the 

importance of the study 

despite it being optional.

Guidehouse shifted our 

recruitment approach to direct 

customer contact via our field 

team allowing for easier tracking 

and enabling us to use the DTE 

C&I site visit recruitment protocol 

involving three total contact 

attempts with the customer: (1) 

an introductory email, (2) follow-

up call, and (3) a final reminder 

email.

Population Frame Recruitment Approach
Recruitment Materials 

and Communications

1 2 3
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Progress Updates
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Guidehouse has recently seen a notable uptick in recruitment success. As of today, Guidehouse has 
scheduled or completed 15 initial site visits for this study, representing over 20% of the overall study target 
sample size of 70.

Definitions

Sample Size Closed/Declined Recruitment Pipeline Confirmed Scheduled and Complete

Combined totals for both 

Consumers Energy and DTE 

projects completed in 2023 

or 2024.

Participants that 

declined to participate in 

the NLC study or were 

unable to be contacted 

after repeated attempts.

Participants that are still in 

Guidehouse’s study recruitment 

pipeline including those who 

have not yet been contacted or 

are in initial recruitment stages.

Participants that have 

confirmed they would 

like to participate in the 

study.

Participants that have 

completed or are current 

scheduled for first site 

visit.

Combined Totals

Closed/Declined Tentative Confirmed Scheduled Complete

PY23
New Construction 2 10 0 1 3

Retrofit 2 20 0 2 5

PY24
New Construction 14 20 0 0 1

Retrofit 8 9 0 1 2

Full Total 26 59 0 4 11
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Progress Updates
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Current progress towards initial sample design goals shows notable progress towards completing 
the Large Office sample target.

Building Type Scheduled or Complete Target Sample Size % of Target Sample Size Achieved 

Big Box Retail 1 10 10%

Other 2 9 22%

Light Industrial 2 8 25%

Warehouse 1 8 13%

School 0 6 0%

Large Office 4 6 67%

University 1 5 20%

Fast Food Restaurant 0 5 0%

Small Retail 0 5 0%

Heavy Industrial 2 4 50%

Hospital 2 4 50%

Total 15 70 21%
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Original Timeline
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Original Timeline for NLC Calibration Study:

Project Management

MEMD workpaper

EWR Collaborative Presentation

Reporting

Data Analysis

Onsite Metering

Fieldwork Planning and Coordination

May 1st   Modified Workpaper 

Submission Deadline  
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Revised Timeline
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Guidehouse now anticipates the study running through fall 2025 and is targeting the 2026 
modified workpaper submission deadline (for 2027 MEMD).

Project Management

MEMD workpaper

EWR Collaborative Presentation

Reporting

Data Analysis

Onsite Metering

Fieldwork Planning and Coordination

May 1st  2026 

Modified Workpaper 

Submission 

Deadline  
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Next Steps
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Continue Focus on 

PY2023 Recruitment

Guidehouse will continue 

working through outreach for 

initial DTE and Consumers 

PY2023 sites selected. 

Begin Data Analysis

Guidehouse will develop data 

analysis tools in preparation for 

logging data coming out of the 

field for initial sites.

Revisit PY2024 Recruitment 

Guidehouse will shift focus back to 

PY2024 recruitment after PY2023 

push this fall. 

September ’24 - December ‘24 September ‘24 December ’24 - January ‘25
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Project Background

September 16, 2024 13

DTE and Consumer’s EE stakeholders identified the Commercial & Industrial Network 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 Saving Factor (SF) and Lighting Power Density (LPD), have not been updated since the 

measure was added to the MEMD in 2018 and are not based on comprehensive studies/analysis. 

̶ SF is based on an unpublished literature review

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

• Expected Savings Contribution

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 forecast 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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NLC Measure Savings in MEMD
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Technology Description

• Applicable to Design Lights Consortium-listed advanced/networked lighting control systems. 

• System must be capable of networking luminaires and devices, occupancy sensing, daylight harvesting, 

high-end trim, zoning, addressability of luminaires and devices, and continuous dimming.

Energy Savings 

Existing NLC measure in MEMD estimates energy savings using three parameters listed below:  

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 watts/sqft

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 hrs/year 2015 MI statewide C&I lighting HOU Study, EMI Consulting
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Determine Zone Level Savings Factor

• Guidehouse will determine Savings Factor for each zone in a building/site using pre and post onsite metering 

data and calculate 𝑆𝐹𝑧𝑜𝑛𝑒 as the fractional energy savings directly attributable to NLC systems using the following 

equation. 

Building and Stratum Level Roll-up 

• 𝑆𝐹𝑍𝑜𝑛𝑒  across representative zones of the same space type will be averaged based on weighted connected 

wattage to quantify the SF for each building (𝑆𝐹𝐵𝑢𝑖𝑑𝑙𝑖𝑛𝑔) which in turn will be averaged to obtain SF for each 

stratum or building type (𝑆𝐹 𝑆𝑡𝑟𝑎𝑡𝑢𝑚) within our sample.  

• 𝑆𝐹 𝑆𝑡𝑟𝑎𝑡𝑢𝑚 will finally be weighted based on relative savings contribution of each stratum to typical PY24 program 

data to obtain an average 𝑆𝐹𝑁𝐿𝐶 𝑚𝑒𝑎𝑠𝑢𝑟𝑒

Analysis Approach: Savings Factor
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𝑆𝐹𝑧𝑜𝑛𝑒 =
𝐸𝑛𝑒𝑟𝑔𝑦𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒  − 𝐸𝑛𝑒𝑟𝑔𝑦𝑃𝑜𝑠𝑡,𝑁𝐿𝐶

𝐸𝑛𝑒𝑟𝑔𝑦𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒

Where, 

𝑆𝐹𝑍𝑜𝑛𝑒 = 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
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Measure Participation
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NLC measures installed by DTE and Consumers Energy represent approximately 4% of their portfolio level electric 

savings, which is expected to grow further in the future based on discussions with Implementation contractors. 

Retrofit projects represented the majority of installs for both DTE and Consumers Energy across program years 2019-

2023 (to-date). However, DTE’s program observed an uptick in new construction (NC) installs in 2022 and so far in 

2023, suggesting greater growth in the NC sector compared to retrofits.   
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Preliminary Sample Design
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Building Type
Estimated 

Population1 % of Population Target Sample Size2

Big Box Retail 26 17% 10

Other3 23 15% 9

Light Industrial 18 12% 8

Warehouse 18 12% 8

School 16 11% 6

Large Office 15 10% 6

University 8 5% 5

Fast Food Restaurant 7 5% 5

Small Retail 7 5% 5

Heavy Industrial 6 4% 4

Hospital 6 4% 4

Total 150 100% 70

1. Population based on historic participation data (2019 to 2022) for DTE and Consumers Energy program. Guidehouse will work with DNV and utility program teams to understand project pipeline 

and update study sample size to align with PY2024 participation. Guidehouse may further stratify by install type, retrofit vs new construction.

2. Assuming Coefficient of Variation = 0.4, sample was designed to deliver study results at 90% confidence and 10% absolute precision. Guidehouse will aim to sample a representative of new 

construction and retrofit projects. 

3. “Other” building type includes small office, assembly hall, auto repair, agriculture and religious building types. For final sample design, Guidehouse may combine certain strata if there is low 

variation of initial results from field metering.

Guidehouse will recruit up to 70 C&I customers from DTE and Consumers Energy’s PY2024 program participants where 

NLC measures will be implemented from Jan to Dec 2024. 
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Retrofit Logging Approach: Baseline Options
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Approach Description Benefits Drawbacks

Pre-NLC Onsite 

Metering

Conduct 2 to 4 week of onsite metering to 

collect lighting energy consumption prior to 

NLC installation

• Most accurate approach for 

Retrofit Projects

• Primary Data Collection based

• Granular (across time and space) 

• Multiple site visits 

• Requires ongoing coordination with 

customers, IC and utility program 

teams.

• Not available for New Construction 

Projects

Post-NLC Baseline

Inference

Leverage post-NLC monitoring data to 

estimate baseline hours of operation

• Best approach for New 

Construction projects or when 

baseline metering is not feasible 

• Unobtrusive

• Primary Data Collection based

• Granular (across time and space)

• Scalable

• Less accurate compared to Pre-NLC 

Onsite Metering

• Assumes lights are on during occupied 

hours and no savings during 

unoccupied hours.

Post NLC “Listening 

Period”

Collect lighting energy consumption 

with control strategies disabled post 

NLC installation

• Primary Data Collection based

• Most accurate

• Granular (across time and space) 

• Not feasible for most projects

• Assumes pre- and post-installation 

operational behavior are identical

Post NLC Customer 

Interview

Based on audit or interview data with 

someone familiar with baseline operating 

hours  

• Unobtrusive

• Not granular (annual, whole-building)

• User Reported and requires 

quantification

• Less reliable
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Baseline Inference: Considerations
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• Understanding the specific functions and programming of the NLC system is paramount

• For retrofit projects, Guidehouse will tweak the onsite data collection plan to include more detailed questions on 

the site-specific lighting and NLC system operation such as scheduling, dimming, and occupancy sensing 

control logic.

• Guidehouse will still conduct post-install metering at the panel for a duration of at least 4 weeks 

• Metered data will be the backbone of determining Savings Factor for each site.

• Using collected NLC system operation data and post-install metering consumption, Guidehouse will use a 

site-specific engineering approach to infer baseline consumption.

• Actual, metered post-installation consumption will be compared to inferred baseline consumption for developing 

savings factors.

• Retrofit and new construction metering and analysis approaches will be very similar under this alternative 

retrofit approach scenario. 

• Guidehouse will continue to attempt pre-metering if the retrofit project timeline allows.

• Guidehouse will no longer be beholden to retrofit project completion timeline for beginning site visit work.
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Post-NLC Baseline Inference
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Zone level lighting energy consumption data post NLC installation is used to establish occupied vs 
unoccupied hours for each zone. 

• The post-NLC hourly interval data is first normalized by removing any base load

• If the post-NLC average hourly power exceeds the “occupied threshold,” the zone is assumed to be occupied

• During occupied hours, it is assumed each zone had the same occupied hours as were inferred from the post-NLC data 
operated at its rated power

• During unoccupied hours, it is assumed that baseline power draw was the same as the post-NLC power draw, i.e. no 
savings. 
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