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2 INTRODUCTION 

2.1 Study purpose, objectives, and research questions 
This report summarizes DNV’s analysis of the net-to-gross (NTG) ratios associated with the Upstream Lighting Initiative 
(Program or Upstream Program) for commercial and industrial (C&I) customers offered by the Massachusetts Program 
Administrators (PAs). DNV conducted this analysis at the request of the PAs and Energy Efficiency Advisory Council (EEAC) 
Consultants from June 2020 to May 2021. The study’s overall purpose was to develop prospective NTG ratios for C&I LED 
technologies offered in the Program that can be used in the PY2022-2024 three-year plan.  

The study’s objectives are as follows: 

 Estimate spillover and free-ridership associated with the kinds of LEDs supported by the PY2019 Program using 
customer-reported information, lighting inventories, and distributor market assessments.  

 Provide a retrospective PY2019 NTG ratio associated with the Program. 
 Estimate a prospective NTG for the PY2022-2024 Three-Year Plan, through a consensus process. 

- The consensus group discussed the retrospective results and agreed on the appropriate PY2019 NTG value for 
each technology. 

- The consensus group also determined the prospective NTG values for PY2022-2024. 

The study was designed to answer the following research questions: 

 What is the PY2019 NTG ratio for C&I LED technologies offered in the Massachusetts Program? 
 What are the forecasted PY2022, PY2023, and PY2024 NTG ratios for C&I LED technologies offered in the 

Massachusetts Program? 

2.2 Massachusetts LED market and program background 
2.2.1 Upstream Lighting Program history 
The Program accounts for a significant amount of total C&I electricity savings. In September 2011, the Program began 
offering incentives for linear fluorescent lighting technologies, and in November 2011 began offering incentives for LED 
lighting technologies. In 2016, the Program contributed to 21% of total C&I savings, and in 2019 the percent of savings grew 
to 28%.  

Figure 2-1 illustrates the total gross annual GWh savings from all lighting technologies supported by the Program and the 
PAs’ non-upstream lighting programs from 2011 through 2019. Overall, lighting savings from all PA-sponsored programs has 
steadily increased since 2011, with the largest savings occurring in 2019. From 2011 to 2015, the Program was credited with 
increasing savings, while non-upstream savings remained steady. From 2013 to 2014, upstream savings increased 73% 
and then held fairly constant in 2015. Savings from the Upstream Program decreased slightly in 2016 and 2017, while non-
upstream savings increased by 34% from 2015 to 2017.  Along with having the highest total gross savings in the past nine 
years, 2019 also had the greatest total gross savings from the Program. 
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Figure 2-1. 2011-2019 summary of gross lighting savings 

 

Figure 2-2 shows the total lighting savings from 2011 to 2019 by lighting category. Upstream Program savings are displayed 
in various shades of green, and other program savings in various shades of blue. Screw-based savings comprise most 
upstream savings from 2012 to 2017, but there is a shift in 2018 and 2019 where TLED savings take over as the greatest 
proportion of upstream savings. Starting in 2017, upstream linear technologies comprise a larger share of the savings than 
we have seen from other programs. Savings from linear fluorescent lamps continue to decrease after 2012 and have largely 
been replaced by savings from non-screw-based LED products. 
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Figure 2-2. 2011-2019 summary of gross lighting savings by individual category 

 

Table 2-1 shows the comparison of upstream and non-upstream lighting from 2013 to 2019.1 This table compares the 
number of projects, total savings and percentage of total lighting savings, incentives paid, and cost per kWh saved. The 
Upstream Program is a high-volume program that brings about many projects with lower per-project costs and savings than 
other PA programs. Since 2016, the number of upstream projects has roughly doubled, while non-upstream projects have 
decreased slightly. Most recently in 2019, the Upstream Program is responsible for 83% of all PA C&I projects. Since 2013, 
non-upstream programs lighting savings have ranged from 57% to 75% per year. The Upstream Program contributes 25% to 
42% of total C&I lighting savings per year, with 2019 holding the greatest percentage of savings since the program began in 
2011. 

 
1 2011 and 2012 are excluded from this table as the upstream savings achieved from these years are too small (0% and 2.6% respectively) to show meaningful differences 

between upstream and non-upstream. 
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Table 2-1. 2013-2019 summary of upstream and non-upstream lighting metrics 
Unit Type End Use 2013 2014 2015 2016 2017 2018 2019 
Projects Non-Upstream 6,406 6,729 7,068 8,239 7,409 7,943 6,797 
 Upstream 13,601 35,899 17,755 16,513 13,363 30,818 34,639 
Savings (GWh) Non-Upstream 226.75 252.12 263.82 327.66 335.91 282.41 303.98 
 Upstream 95.79 165.82 189.69 136.81 114.63 173.73 226.16 
% of Total 
Lighting Savings Non-Upstream 70.3% 60.3% 58.2% 66.1% 74.6% 61.9% 57.3% 

 Upstream 29.7% 39.7% 41.8% 33.9% 25.4% 38.1% 42.7% 
Incentives ($) Non-Upstream $72,646,741 $80,982,631 $94,403,806 $114,111,867 $107,441,014 $101,482,019 $115,839,484 
 Upstream $14,787,595 $24,220136 $43,590,652 $21,832,722 $15,548,885 $25,344,724 $28,740,446 
$/kWh Non-Upstream $0.32 $0.32 $0.36 $0.35 $0.32 $0.36 $0.38 
 Upstream $0.15 $0.15 $0.23 $0.13 $0.14 $0.15 $0.13 
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2.2.2 Current LED saturation 
The current LED saturation for ambient linear, high/low bay, and exterior/outdoor technologies was part of the MA19C14-E-
LGHTMKT: Linear Lighting Saturation & Market Model study and can be seen in Figure 2-3, Figure 2-4, and Figure 2-5. The 
three figures illustrate the current LED saturation of participants, non-participants, and the overall combined market for 
ambient linear, high/low bay, and exterior/outdoor lighting. For ambient linear technologies, the current LED saturation for 
participants is 53%, non-participants is 33%, and the overall market is 44% installed stock LED. The current LED saturation 
for high/low bay can be seen in Figure 2-4, where the overall installed stock for LED is 47%, with a great difference between 
participant (62%) and non-participant (35%). Figure 2-5 shows saturation of building exterior/outdoor technologies and an 
overall market LED saturation of 92%, with both participants (94%) and non-participants (83%) having a high saturation of 
LEDs. 
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Figure 2-3. Saturation of ambient linear technologies – 2018/2019 vs 2020 
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Figure 2-4. Saturation of high/low bay technologies – 2018/2019 vs. 2020  
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Figure 2-5. Saturation of building exterior/outdoor technologies – 2018/2019 vs. 2020 
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2.3 Study overview and background 
LEDs are an important source of Program savings, but their future savings potential is under continuous scrutiny as 
baselines evolve and the market continues its shift toward LED products. This study built upon the methodologies used in 
the 2015 LED Spillover Analysis Study2 (2015 study) and the 2018 Upstream LED Net-to-Gross Study3 (2018 study) by 
expanding the scope to estimate separate NTG ratios for TLEDs, LED fixtures, LED fixtures with integrated controls, 
high/low bay LEDs, exterior LEDs, and general screw-based LEDs, rather than the screw-based and linear split used in the 
2018 study. In addition to exploring factors that affect free-ridership and spillover, this study continued to monitor process-
related topics that were major findings in the last report, including customer awareness and whether market actors are still a 
driving force in promoting the benefits of LEDs. 

The 2018 study estimated a continuing decline in the NTG ratios for screw-based and linear products over the PY2019-2021 
period (see Table 2-2). In the 2018 study, we found that timing and quantity were the primary drivers of free-ridership when 
we evaluated whether the Program influenced a customer to purchase LEDs at a different time or in different quantities than 
planned. As such, we continued to monitor these drivers. 

Table 2-2. Summary of prospective 2019-2021 NTG ratios from 2018 
Prospective NTG PY2019 PY2020 PY2021 
Screw-based 0.73 0.63 0.53 
Linear 0.80 0.73 0.66 

Because prospective NTG ratios have until now been locked in for the three-year plan, the best practice was to use the most 
recent possible data to inform decisions for NTG ratios. In past NTG studies, the retrospective NTG ratio was based off the 
first year of the current planning period (e.g., PY2019) and was used to help estimate the prospective NTG ratios for 
Program activities three to five years later (e.g., PY2022-2024) through a consensus process. In May 2021, the 
Massachusetts Department of Public Utilities (DPU) announced a policy change rescinding the lock-in requirement. As such, 
PAs may now revise NTG ratios throughout the three-year cycle. 

The optional second phase of this project was proposed to determine the retrospective NTG ratio for PY2020 to ascertain a 
NTG ratio from a Program year closer to the three-year lock-in period. This second phase was not taken, in part due to the 
DPU’s policy change. 

2.4 Organization of report 
The rest of the report is organized as follows: 

• Section 3: Methodology and Approach 
• Section 4: Data Sources 
• Section 5: 2019 Retrospective and 2022-2024 Prospective NTG Results 
• Section 6: Other Lighting Market Findings 
• Section 7: Conclusions, Recommendations, and Considerations 
• Appendix 

  

 
2 https://ma-eeac.org/wp-content/uploads/MA_LED_Spillover_FINAL-Report_092415.pdf  
3 https://ma-eeac.org/wp-content/uploads/P78_MACI_Upstream_LED_NTG_Report_FINAL_2018.10.18.pdf  
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3 METHODOLOGY AND APPROACH 
This section summarizes the study methodology and approach. Additional detail on the survey instrument is provided in 
APPENDIX A. 

3.1 Survey approach 
The team collaborated with the data collection efforts from the concurrent MA19C06-E-UPLGHT: Upstream Lighting Impact 
Evaluation (MA19C06-E) to conduct computer-assisted telephone interview (CATI) surveys with PY2019 Upstream Program 
participants. The objective of the CATI surveys was to collect information on participant spillover and free-ridership. The 
team used question sequences similar to those used in the 2015 and 2018 studies to elicit NTG ratios for TLEDs, LED 
fixtures, LED fixtures with integrated controls, high/low bay LEDs, exterior LEDs, and general screw-based LEDs. The 
survey instrument for the current study was modified from the 2018 study to gather more precise information on alternative 
technologies. 

The team then compared the results of the on-site lighting inventories conducted under MA19C06-E against Program 
tracking data to understand the proportion of installed lighting purchased outside a PA Program. Since the on-site survey 
results represented a subset of the CATI sample, the DNV team developed an on-site adjustment factor to determine out-of-
program LED savings that could apply to all the CATI responses. This approach was also used in the 2018 study. 

3.1.1 Survey design 
Since 2015, C&I Lighting NTG has been studied using the end-user NTG methodology developed as part of the Cross-
Cutting evaluation portfolio and, accordingly, we designed this study’s survey to use the appropriate Program awareness 
and influence questions to inform that approach. The team updated the 2018 study’s customer survey, which collected 
information on participants’ lighting decision-making processes, Program awareness and influence, and other factors that 
impacted their lighting decision-making to fit the needs of this study. Figure 3-1 summarizes the main topics included in this 
survey. The final survey instrument is also included in APPENDIX A. 

Figure 3-1. Survey question summary 

 

 

Program Awareness and Influence
• Program awareness and process
• Free-ridership and spillover questions
• Reasons for not purchasing LEDs through the Program

Other Influences on Lighting Decision-Making
• Market actor influences
• Lighting purchase locations

Lighting Replacement Practices
• Replacement behavior
• Age and condition of replaced lamps
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3.1.2 Sample design and implementation 
Table 3-1 shows the MA19C06-E PY2019 sample population for all PAs, the expected and actual CATI sample completes, 
and the confidence and relative precision of the CATI sample using the attribution error ratio (ER) of 0.4 from the 2018 
upstream lighting NTG study. The expected CATI sample completes target was agreed to be set at n=33, yielding an 
expected confidence and relative precision of 90/12 at the individual LED category level. Given the sample population 
constraints for LED fixtures with controls, the original proposed expected CATI sample completes for this category was 
n=18, which would yield a confidence and relative precision of 90/16. Additional effort was budgeted to increase the number 
of completes above n=18, with a target of n=33. While TLEDs, LED fixtures, LED fixtures with controls, and high/low bay 
LEDs all achieved their CATI target, screw-based LEDs fell short by one respondent and exterior LEDs fell short by two 
respondents. 

Table 3-1. MA19C06-E on-site sample design and expected CATI sample completes with relative precisions 

LED category 
MA19C06-E Sample 

Population 
Expected CATI 

Sample Completes 

Expected 
Confidence and 

Relative Precision 
(ER=0.4) 

Resulting CATI 
Sample Completes 

Screw-based LEDs 4,856 33 90/12 32 
TLEDs 4,709 33 90/12 33 
LED fixtures 5,260 33 90/12 34 
LED fixtures w/ controls 124 18 - 33 90/16 - 90/12 19 
High/low bay LEDs 3,939 33 90/12 74 
Exterior LEDs 3,845 33 90/12 31 

3.2 Survey analysis methods 
3.2.1 Survey weight development 
The final free-ridership and spillover estimates were weighted by site-level weights and site-level upstream LED savings. 
DNV calculated site-level weights by dividing the number of 2019 participant accounts in each stratum by the sampled 
number of accounts in the stratum. To estimate the savings weight, we calculated the total upstream LED savings at each 
site as the sum of the six kinds of LED savings found in the 2019 Program tracking data.  

3.2.2 NTG calculation 
The results of the NTG surveys and on-site verification were analyzed to estimate participant spillover and free-ridership 
rates, which were used to produce the retrospective 2019 NTG ratio for each of the various lighting applications. The team 
estimated free-ridership and spillover using similar scoring methodologies from the 2015 and 2018 studies.  

The team calculated the LED NTG ratio using Equation 3-1.  

Equation 3-1. NTG ratio formula 
𝑁𝑁𝑁𝑁𝑁𝑁 = 1 − 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑅𝑅𝑅𝑅𝑅𝑅𝐹𝐹𝐹𝐹𝑅𝑅ℎ𝑅𝑅𝑖𝑖 + 𝑃𝑃𝑃𝑃𝐹𝐹𝑃𝑃𝑅𝑅𝑃𝑃𝑅𝑅𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑖𝑖𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹 

These component fractions — free-ridership and participant spillover — were calculated using in- and out-of-program LED 
savings, site-level weights, and the free-ridership and spillover rates discussed below. The team calculated free-ridership 
and participant spillover as ratios of the sampled 2019 Upstream Program LED savings, characterized as free-ridership or 
spillover savings to total sampled LED savings. The final free-ridership and spillover estimates were weighted using site-
level weights and site-level LED-savings. These calculations are shown in Equation 3-2 and Equation 3-3. 
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For this study we calculated like-spillover for all LED purchases at a customer site. To calculate the spillover impact on all 
purchases, we compared all LEDs found on-site during all lighting inventories to all program tracking data for those sites. 
Any remaining LED products were considered out of program and included in the spillover calculation as the out-of-program 
quantity. We created an out-of-program adjustment factor that was then applied to 2019 program savings at each site to 
derive the out-of-program quantities for each respondent. The out-of-program quantity was multiplied by the average 
savings per application type from the 2019 tracking data and the spillover rate from the end-user surveys. To determine the 
average savings, the team divided the total savings by the total quantity of LEDs in the 2019 tracking data.  

Equation 3-2. Free-ridership formula 

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐹𝐹𝑅𝑅𝑅𝑅𝐹𝐹𝐹𝐹𝑅𝑅ℎ𝑅𝑅𝑖𝑖 =  
∑ (2019 𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝐹𝐹𝑃𝑃𝑃𝑃 𝑆𝑆𝑃𝑃𝑆𝑆𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑖𝑖 ∙ 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑅𝑅𝑅𝑅𝑅𝑅𝐹𝐹𝐹𝐹𝑅𝑅ℎ𝑅𝑅𝑖𝑖 𝑅𝑅𝑃𝑃𝑃𝑃𝐹𝐹𝑖𝑖 ∙ 𝑆𝑆𝑅𝑅𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝑖𝑖)𝑁𝑁
𝑖𝑖=1

∑ (2019 𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝐹𝐹𝑃𝑃𝑃𝑃 𝑆𝑆𝑃𝑃𝑆𝑆𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑖𝑖 ∙ 𝑆𝑆𝑅𝑅𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝑖𝑖)𝑁𝑁
𝑖𝑖=1

 

Equation 3-3. Spillover formula 

𝑆𝑆𝑖𝑖𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹 =
∑ (𝑂𝑂𝑂𝑂𝑃𝑃 𝑆𝑆𝑜𝑜 𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝐹𝐹𝑃𝑃𝑃𝑃 𝑆𝑆𝑃𝑃𝑆𝑆𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑖𝑖 ∙ 𝑆𝑆𝑖𝑖𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹 𝑅𝑅𝑃𝑃𝑃𝑃𝐹𝐹𝑖𝑖 ∙ 𝑆𝑆𝑅𝑅𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝑖𝑖)𝑁𝑁
𝑖𝑖=1

∑ (2019 𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝐹𝐹𝑃𝑃𝑃𝑃 𝑆𝑆𝑃𝑃𝑆𝑆𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑖𝑖 ∙ 𝑆𝑆𝑅𝑅𝑃𝑃𝐹𝐹𝑆𝑆𝑃𝑃𝑖𝑖)𝑁𝑁
𝑖𝑖=1

  

3.2.3 Free-ridership 
The free-ridership rate is the percentage of program participant savings that would have occurred in the absence of the 
program. The flowchart in Figure 3-2 shows the process the team used to estimate site-level free-ridership rates using the 
CATI survey results. The initial free-ridership rate was a product of timing, quantity, and efficiency. After calculating a 
respondent’s initial free-ridership rate, the team reviewed each estimate where free-ridership was 100% or 0% to ensure its 
consistency with the respondent’s response to the level of influence (on a scale of 0 to 10, where 0 is no influence and 10 is 
complete influence) the Program had on their decision to purchase these LEDs, and adjusted the free-ridership score as 
necessary. 

Figure 3-2. Free-ridership estimation flowchart 
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The team used an alternative technology efficiency approach to calculate the efficiency score. Respondents were asked 
about what alternative technology they would have purchased in the absence of the program. Unlike the 2018 study, where 
respondents were only asked if they would have purchased LED, intermediate, or baseline efficiency, respondents were 
asked specifically what technology they would have purchased. The LED categories and alternative lighting technologies 
used to determine influence in lighting efficiency are shown in Table 3-2. These alternative technologies were used to 
determine what would have been purchased in the absence of the program. 

Table 3-2. Alternative lighting options4 

LED Category Alternative Technology Categories 
Options Within Alternative 

Technology Category 
Screw-based LEDs Not asked 
TLEDs or LED fixtures Fluorescent tubes or fixtures T5, HPT8, T8, T12 

LED fixtures w/ 
integrated controls 

TLED or LED fixtures w/o integrated controls Linear LED/TLED, LED fixture 
Fluorescent tubes or fixtures T5, HPT8, T8, T12 

High or low bay LEDs 
TLED or LED fixtures Linear LED/TLED, LED fixture 

Fluorescent tubes or fixtures T5, HPT8, T8, T12 
Moguls or HID Metal halides, sodium lamps 

Exterior LEDs Fluorescent tubes or fixtures T5, HPT8, T8, T12 
Moguls or HID Metal halides, sodium lamps 

Spotlight, flood light, downlights, or wall packs CFLs, halogen 

After the respondents were asked about the specific lighting type purchases they would have made in the absence of the 
Program, an efficiency score was calculated based on a delta watts (DW) approach. This approach consisted of creating a 
score based on the ratio of the stated DW to the baseline DW where the DW is equal to the stated alternative lighting 
technology wattage (e.g., T5) minus the lighting technology wattage the respondent was sampled on (e.g., TLED). The 
efficiency score is then elicited by taking the difference of the ratio and 1 to determine the efficiency free-ridership score of 
the stated alternative technology. This can be seen in Equation 3-4: 

Equation 3-4. Efficiency score 

𝐸𝐸𝑜𝑜𝑜𝑜𝑅𝑅𝑃𝑃𝑅𝑅𝐹𝐹𝑃𝑃𝑃𝑃𝐸𝐸 𝑅𝑅𝑃𝑃𝑆𝑆𝐹𝐹𝐹𝐹 =  1 −
𝐷𝐷𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

𝐷𝐷𝑆𝑆𝐵𝐵𝑆𝑆𝐵𝐵𝑆𝑆𝐵𝐵𝑖𝑖𝐵𝐵𝑆𝑆
 

If the efficiency score is below 0, the score is set to 0, and if the efficiency score is above 1, the score is set to 1. This 
bounds the efficiency score by [0,1] based on stated alternative efficiency that would have been purchased in the absence of 
the program. As the efficiency score approaches 1, the efficiency of the stated alternative approaches LED efficiency level. 
In contrast, when the efficiency score approaches 0, the efficiency of the stated alternative approaches baseline efficiency 
level.  

3.2.4 Spillover and on-site adjustment factor 
Spillover is the percentage of out-of-program LED savings from program participants that can be attributed to program 
influences even though the participants did not receive technical or financial support for this equipment. The flowchart in 
Figure 3-3 shows the process the team used to estimate site-level spillover rates using the CATI survey results. Any 
respondent who indicated that they purchased additional LED equipment outside of a PA program was asked whether their 
participation in any PA-sponsored program (any past program or a lighting program) or market actors they have interacted 
with through a program (program expert) influenced their decision to purchase this additional equipment. Respondents were 
then asked why they did not request an incentive for the additional LEDs. If respondents indicated that the equipment did not 

 
4 Alternative lighting efficiency was not asked for general screw-based LEDs given the ever-decreasing market share for CFLs and because the NTG ratio output was used 

for prospective NTG ratio estimates. 
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qualify for an incentive, we reduced their previously calculated spillover score by 50%. After calculating a respondent’s initial 
spillover rate, the DNV team reviewed each estimate to ensure it was consistent with other survey responses, similar to free-
ridership, regarding influence from recommendations, prior program participation, and prior experience with LED equipment. 

Figure 3-3. Participant spillover estimation flowchart 

 

It is often difficult for customers to quantify the number of lamps they purchased, or have installed, over the phone. Relying 
on self-reported out-of-program purchases to quantify spillover therefore introduces additional uncertainty into the NTG 
calculation. Due to the unreliability of self-reported out-of-program quantities, we conducted both virtual and in-person on-
site lighting inventories of all installed and stored LED products at 92 sites and used the results of these inventories (quantity 
of lamps not from the program and total number of lamps observed) to create an on-site adjustment factor to calculate out-
of-program savings for all respondents. Of the 92 site visits, 75 were conducted in-person and 17 were conducted virtually. 
We used the 75 in-person visits to calculate the onsite adjustment factor. 

During each of the 75 onsite surveys, surveyors counted the total number of LED lamps installed and in storage at the site. 
We then located each surveyed customer in the 2013-2019 tracking data to determine the total quantity of LEDs purchased 
through any PA program. This analysis found that the number of calculated out-of-program lamps found at these sites 
differed from their self-reported quantity, and thus the self-reported quantity should be replaced with a value calculated using 
the on-site information gathered.  

Out-of-program savings used in the spillover calculation was calculated using an on-site adjustment factor, the ratio of out-
of-program lamps to program lamps observed on-site, applied to the known 2019 program savings. We began with the 
assumption that the difference between the total number of lamps surveyed on-site and the number of tracked program 
lamps is the number of out-of-program lamps. However, in the 2018 analysis the team uncovered several sites where 
program TLED or screw-based LEDs were greater than the total number of observed lamps at the site. The team also found 
that respondents who indicated they had not purchased LEDs outside the program during the CATI survey had more LED 
lamps on-site than purchased through a program.  
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To adjust for these findings, program savings are adjusted by applying an in-service rate from the 2015 Program to account 
for the actual in-service rate of LEDs purchased through the Program. We also capped the total number of program lamps at 
each site to not exceed the total number of lamps observed at the site. In these cases, where program lamps exceeded 
lamps on-site, spillover is assumed to be 0 because there are no out-of-program lamps. To calculate the on-site adjustment 
factor, we took the total number of lamps observed during all 75 on-site surveys and subtracted all 2013-2019 program 
lamps associated with these sites, adjusted as noted above, to determine the total number of out-of-program lamps across 
the surveyed sites.  

The average on-site adjustment factor for the six lamp types were 1.15% for exterior, 3.57% for high and low bay, 4.15% for 
fixtures, 42.48% for fixtures with controls, 0.64% for TLED, and 1.21% for screw-based. We applied these ratios to the 2019 
Upstream Program savings for each phone respondent to calculate their out-of-program savings. As the on-site visits found 
out-of-program lamps at sites that had not reported out-of-program purchases during the CATI survey, we also applied this 
adjustment factor to those sites without self-reported out-of-program lamps. As these sites did not answer spillover 
questions in the CATI survey, however, we used the average spillover rate from sites that answered the spillover series for 
these sites.5  

3.2.5 Distributor NTG integration  
The lighting distributor IDIs under MA20C09-E-LMC: Lighting Market Characterization contained a series of questions on the 
allocation of lighting sale types under a similar scenario of no Program assistance. This question took the form of asking 
distributors if the Program was not available in 2019, what percent of their sales would have been LED sales still sold by the 
respondent, LED sales sold by a competitor, non-LED sales still sold by the respondent, non-LED sales sold by a 
competitor, or LED sale deferral. The IDI also asked distributors to describe what equipment types their non-LED sales 
would have been without Program support (e.g., T5, HPT8). Distributors were not asked about spillover. Lighting distributor 
NTG ratios are then calculated by first using the percent of sales deferred to a later year or never (as the timing aspect of 
the distributor NTG) and multiplying it with the modified customer timing score6. The efficiency score uses (1) the percent of 
non-LED sales and the distribution of alternative efficiencies and (2) non-LED sales to a competitor. LED sales from the 
respondent distributor and LED sales to a competitor are used for the quantity aspect of the distributor NTG. Distributor NTG 
ratios were weighted by population strata assigned, where each stratum represents roughly the same amount of kWh 
savings, increasing in average size for each stratum. These weighted NTG ratios were then averaged, resulting in a 
distributor NTG ratio of 0.37. 

Final PY2019 lighting NTG ratios are then calculated as shown in Equation 3-5 by taking the ratio of (1) the weighted 
average of the overall customer NTG ratio (all technologies) and the distributor NTG ratio to (2) the overall customer NTG 
ratio (all technologies). This results in a value that is then used as a scalar for the individual lighting technology customer 
NTG ratios to provide a final PY2019 NTG ratio for each lighting technology. To calculate the weighted average, customer 
NTGRs are assigned a weight of 2/3 and distributor NTG ratios are assigned a weight of 1/3. A higher weight is applied to 
customers as distributors are unable to provide the customer’s reality of timing, efficiency, and quantity influences in the 
program, and all technologies are stated to be available in the counter-factual by distributors. 

Equation 3-5. Ratio scalar 

𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑆𝑆 𝑅𝑅𝑃𝑃𝑃𝑃𝑆𝑆𝑃𝑃𝐹𝐹 =
�
�(𝑁𝑁𝑁𝑁𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝑆𝑆𝑡𝑡𝑡𝑡𝑆𝑆𝑡𝑡 × 2) + (𝑁𝑁𝑁𝑁𝑁𝑁𝐷𝐷𝑖𝑖𝐵𝐵𝑆𝑆𝑡𝑡𝑖𝑖𝐷𝐷𝐶𝐶𝑆𝑆𝑡𝑡𝑡𝑡 × 1)�

3 �

𝑁𝑁𝑁𝑁𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝑆𝑆𝑡𝑡𝑡𝑡𝑆𝑆𝑡𝑡
 

 
5 Only sites that had self-reported out-of-program lamps were asked the spillover series, as spillover is based on the program’s influence on out-of-program purchases. 
6 Customer timing score use a 6-month cut-off in the free-ridership calculation. This is adjusted to 12-month as the distributor questions are asked in terms of sales deferral 

to a later year. 



 
 

DNV  –  www.dnv.com July 1, 2021 Page 20 
 

3.3 Consensus group 
The team convened a consensus group of representatives from the PAs, EEAC Consultants, and evaluation subject matter 
experts (“consensus group members”). The consensus group members reviewed and discussed the 2019 retrospective 
NTG results and expectations of changing market conditions and sought to reach agreement on the prospective NTG ratios 
that will be used to inform the PY2022-2024 three-year planning process. Prior to May 2021, NTG ratios submitted in the 
three-year plan could not be revised or updated during the planned period. This policy affected the PY2018 upstream 
lighting NTG project in that the prospective NTG ratio estimates could not be updated during the PY2019-2021 period. The 
Massachusetts Department of Public Utilities reversed this policy in early May 2021, allowing the NTG ratios to be updated 
throughout the three-year plan period. 

The consensus group met twice to discuss both retrospective and prospective NTG ratios. To support this consensus group, 
DNV compiled all the NTG data from end user and distributor surveys along with other relevant research findings from 
recent and ongoing lighting studies, including MA20C09-E-LMC: Lighting Market Characterization, into a consensus group 
data summary package. Information in the data summaries included NTG results derived from the analysis of the end-user 
surveys and additional market information from the end-user surveys, such as decision-making processes, motivations, and 
barriers to adopting energy efficient equipment. The consensus group agreed upon prospective NTG ratios for all six lighting 
types during the second consensus group meeting. 
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4 DATA SOURCES 
In January 2020, the DNV team received Program tracking data directly from the Program vendor. The tracking data 
covered the period from January 2019 through December 2019. We used these data to determine the sample frame for 
MA19C06-E-UPLGHT: Upstream Lighting Impact, in which this study coordinated end user survey efforts. Based on the 
sample frame, we used tracking data to identify customers to participate in a survey that collected data for the NTG study 
and pre-recruited customers for impact evaluation inspections.  

Surveys included advance mailings and phone call follow-ups. Respondents were given the option of taking the NTG survey 
online or over the phone. At each site successfully recruited for an on-site inspection, engineers verified the presence of the 
equipment received through the program as either installed and operating or in storage and not yet installed, to the extent 
possible. In a few cases, program products were not found to be installed or in storage, and the customer was unable to 
provide any information on if they were received or where they might be.  

Additionally, the team utilized results from the distributor in-depth interviews conducted under MA20C09-E-LMC: Lighting 
Market Characterization to calculate a distributor NTG ratio. Through the interview process, the team spoke with 22 of the 52 
lighting distributors who participated in the Massachusetts C&I Upstream Program during the PY2018-2019 period; these 
lighting distributors accounted for about a third of the 2018-2019 sales through the C&I Upstream Program.  

Lastly, the team used prospective PY2022-2024 NTG ratios for the six LED technologies estimated by the three represented 
parties in the consensus group process to calculate a simple average of prospective NTG ratios. These prospective 
estimates relied on prior MA C&I lighting reports (MA20C09-E-LMC: Lighting Market Characterization and MA20C11-E-LCR: 
Lighting Controls Market Study) for contextual information on estimates and the current study outputs for an initial PY2019 
NTG ratio by LED technology. The averaged prospective estimates provided an initial number to begin the consensus group 
discussions. 
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5 2019 RETROSPECTIVE AND 2022-2024 PROSPECTIVE NTG RESULTS 

5.1 Survey results 
The results presented in this section are based on information provided by 223 2019 Program participants surveyed through 
the MA19C06-E-UPLGHT: Upstream Lighting Impact CATI to support the calculation of a retrospective PY2019 NTG ratio. 

5.1.1 Free-ridership 
5.1.1.1 End-user results 
To assess free-ridership, surveyors first asked respondents whether they would have purchased the same type and quantity 
of lamps at the same time absent the Program. Respondents who indicated they would not have purchased the same lamps 
at the same time were then asked whether their participation in the 2019 Upstream Program influenced the timing of their 
LED purchases and whether they would have purchased LEDs at the same time without support from the Program. For 
those who said no, surveyors then inquired into whether they would have purchased them at an earlier time, a later time, or 
never.  

The results, as shown in Figure 5-1, suggest that 69% of participants would have purchased their lamps at the same time, 
while only 20% would have purchased at a later time or never. Exterior LEDs and LED fixtures respondents had the highest 
rate of purchasing their equipment at the same time, at 81% and 83% respectively. Of these two categories, only 10% and 
12% respectively would have purchased their equipment later or never. A smaller share of customers who purchased LED 
fixtures with controls, 40%, would have purchased this equipment at the same time, with another 43% of the stating they 
would have purchased their equipment later or never. In the 2018 study, 66% of screw-in participants would have purchased 
their equipment at the same time with 17% purchasing the equipment at a later date without the Program. For TLED 
participants in the 2018 study, these values shift to 42% and 27%, respectively. 

On average, participants who would have purchased their LEDs later would have done so 22 months later. Purchasers of 
both high or low bay LEDs had the longest delay at 25 months and exterior LEDs would have the shortest delay at 16 
months. In the 2018 study, these averages were 18 months later for screw-in LEDs and 23 months later for TLEDs. These 
results combined with the share of program purchases that would have occurred at the same time absent the program 
suggest the Program has only a moderate impact on the timing of LED purchases. This result is even more pronounced for 
more established technologies such as exterior LEDs.  



 
 

DNV  –  www.dnv.com July 1, 2021 Page 23 
 

Figure 5-1. Timing of LED installations in the absence of Program support 

 

After the timing series, we asked respondents to discuss whether they would have purchased the same quantity of lamps 
within the timeframe reported without the price discount provided by the Program. As shown in Figure 5-2, 39% of 
participants would have purchased a different amount of LED bulbs without the Program, while 54% would have purchased 
the same number. Those who would have purchased fewer lamps without the Program would have purchased roughly 29% 
of what they ultimately purchased. LED fixtures and exterior LEDs respondents had the highest rate of purchasing the same 
amount of equipment in the absence of the Program, at 68% for both. Of these two categories, only 29% would have 
purchased a different amount lighting equipment. Participants who purchased LED fixtures with controls had the lowest 
reported rate of purchasing the same amount of equipment in the absence of the Program. 

These results indicate that, overall, the Program is influencing customers to purchase more LED products than they would 
have purchased absent the Program’s support. In the 2018 study, 47% of participants would have purchased the same 
quantity of screw-in LEDs and 26% would have purchased the same quantity of TLEDs.  

Figure 5-2. Quantity of LEDs installed in the absence of Program support 
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To end the free-ridership series, surveyors asked respondents to discuss the efficiency level of the lamps they would have 
purchased if the Program did not exist. Respondents who previously said they would have purchased at least some lamps 
on their own if the price discount for LEDs had not been available were asked what they would have purchased in the 
absence of the Program.  

Table 5-1 shows that a large share of lamps purchased outside the Program would still have been LED equipment. LEDs 
represented approximately 72% of expected purchases across all lamp types, while non-LEDs represented 17%. Roughly 
5% of participants indicated that they would not have purchased any lamps if the program did not exist. In the 2018 study, 
68% and 61% of participants noted that in the absence of the program they would have still purchased screw-in LEDs and 
TLEDs respectively. 

Table 5-1. Efficiency of lighting products installed in the absence of the Program support 

Efficiency  All Screw-In TLEDs Fixtures 
Fixtures w/ 

Controls 
High or 

Low Bay Exterior 
Screw-In LEDs 13% 59%      
TLEDs 14%  63%  6% 8%  
LED Fixtures 22%   88%  3%  
LED Fixtures w/ 
Controls 

0%    62%   

High or Low 
Bay LEDs 

9%     51%  

Exterior LEDs 14%      87% 
T5 0%     2%  
HPT8 1%  5%  4% 2%  
T8 4%  9% 6%  6%  
T12 2%  4% 3%  3% 3% 
Other 9% 41%      
Nothing 5%  5% 3% 29% 11% 10% 
Don't know 4%  12%   12%  
Refused 1%  2%   2%  
Total 100% 100% 100% 100% 100% 100% 100% 
n= 223 32 33 34 19 74 31 

Surveyors also sought to understand participants’ general perception of the influence the Program’s discount had on their 
decision to purchase LEDs. Seventy percent (70%) of participants believe that the Program had a large influence on their 
company’s decision to purchase LEDs (≥7 on a scale of 0 to 10, where 0 is no influence and 10 is a great deal of influence) 
across types (see Table 5-2). As noted above in Section 3.2.4, this information was used to adjust each respondent’s 
calculated free-ridership rate if the results were inconsistent. 

Overall, the average influence score for the Program was 7.4 across all lamp types, suggesting participants believe the 
Program influenced their LED purchasing decisions in 2019. The average influence scores by lamp type were 6.7 for 
exterior LEDs, 8.3 for high or low bay LEDS, 7.3 for LED fixtures, 8.6 for LED fixtures with integrated controls, 8.3 for 
TLEDs, and 6.8 for screw-in LEDs. In the 2018 study, participants reported an average of Program discount influence of 7.5 
for screw-in participants and 7.9 for TLED participants. 
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Table 5-2. Influence of Program discount on decision to install LEDs 

Influence All Screw-In TLEDs Fixtures 
Fixtures w/ 

Controls 
High or Low 

Bay Exterior 
10 44% 36% 52% 41% 58% 56% 38% 

9 6%  4% 12%  7% 6% 

8 13% 18% 23% 9% 15% 9% 7% 

7 6% 12%  9% 6% 6% 3% 

6 2%   3% 6% 2% 7% 

5 9% 6% 9% 6% 6% 5% 20% 

4        

3 2% 3%  3%  2%  

2 1% 5%    2%  

1     4%   
0 12% 14% 7% 15%  7% 16% 
Don’t know 3% 6% 4% 3% 6% 3%  
Refused 1%  2%   3% 3% 
Average  7.4 6.8 8.3 7.3 8.6 8.3 6.7 
n= 223 32 33 34 19 74 31 

The survey also investigated whether market actors influenced a respondent’s decision to participate in the 2019 Program. 
We asked respondents whom they considered the most responsible for recommending and specifying the LEDs they 
purchased through the Program. Approximately 48% of the 2019 participants participated in the Program without external 
recommendations and cited themselves or someone else in their company as the party most responsible for their decision to 
participate (see Table 5-3). Another 22% felt distributors were most responsible. Distributors, the participant, or someone 
else in the company combined account for approximately 70% of the parties most responsible for participation in the 
Program. Contractors are reported to have been most influential for 14% of participants.  
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Table 5-3. Party most responsible for Program participation, by LED type 
Party All Screw-In TLEDs Fixture Fixture w/ 

Controls 
High or 

Low Bay 
Exterior 

Respondent 43% 42% 23% 56% 40% 27% 66% 
Someone Else in 
Company 

5% 3% 7% 6%  6%  

Design Professional 2% 6%  3% 6% 2%  
Engineer 0%     1%  
Distributor 22% 18% 37% 15% 44% 27% 12% 
Contractor 14% 9% 16% 9% 4% 21% 16% 
Energy Services 
Company 

2% 3% 2%   3%  

Manufacturer 
Representative 

0%     1%  

PA Account 
Manager 

2%   6%  2% 3% 

Someone Else 4% 6% 7% 3%  2% 3% 
Don’t Know 5% 5% 7% 3% 6% 8%  
Refused 2% 8% 2%     
n= 223 32 33 34 19 74 31 

5.1.1.2 Distributor results 
As described in Section 3.2.5, two questions were used to calculate a distributor NTG ratio. First, surveyors asked 
distributors to imagine a hypothetical scenario where the Program rebates would not have been available in 2019 and to 
estimate what the allocation of Upstream Program sales would have been. From Table 5-4, we see that 75% of 2019 sales 
under a no-program scenario would have still be LED with 37% being LEDs still sold by the same distributor.  

Table 5-4. Distributor allocation of 2019 Upstream Program sales under a no program scenario 
Sales type Distributors 
Would have still been LED sold by you in 2019 37% 
A non-LED technology in 2019 11% 
LED sales deferred to a later year, or never 25% 
LED sales that would have gone to a competitor 13% 
Non-LED sales that would have gone to a competitor 13% 
Don’t know 1% 
n=  15 

Eleven percent (11%) of 2019 distributor sales under a no-program scenario would have been a non-LED technology. The 
allocation of these non-LED technologies can be seen in Table 5-5. Of those distributors that reported non-LED 2019 sales 
in a no-program scenario, 37% of those non-LED sales were estimated to have been HPT8s. This is followed by T8s at 
28%, metal halide or other HID at 18%, T5s at 15%, and all else with only 2%. 
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Table 5-5. Non-LED distributor sales in 2019 under a no-program scenario 
Technology Distributors 
T5 15% 
HPT8 37% 
T8 28% 
Metal Halide or Other HID 18% 
Other 2% 
n=  9 

5.1.2 Spillover 
To understand if PA programs have influenced participants to purchase additional LED products outside of the Program, we 
asked respondents a series of questions about whether they purchased LEDs without a rebate from the Program and what 
influenced them to do so. The results suggest that 39% of participants also purchased LEDs outside the Program. This 
question was only asked of survey respondents who previously indicated they bought LED equipment on their own without a 
rebate and were influenced by a recommendation or participation in prior 2019 offerings. Forty-seven percent (47%) of 
exterior LED participants purchased equipment outside the program. On the other hand, only 29% of LED fixture participants 
purchased additional LEDs outside the program. In the 2018 study, 44% of screw-in LED participants and 33% of TLED 
participants reported out-of-program purchases. 

Figure 5-3. Presence of out-of-program LEDs at 2019 Upstream participant sites 

 

Figure 5-4 shows the share of participants who were influenced by various program-related factors. The three factors are 
past program participation, experience with program LEDs, and market actor influence. Experience with program LEDs was 
most influential, at 62%, followed by past program participation at 55%, and market actors at 38%. 
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Figure 5-4. Influence of program efforts on participants’ additional LED installations 

 

Figure 5-5 compares the impact of previous program experience on a customer’s perception of energy efficiency from this 
year’s study to the results of the 2015 and 2018 studies. Most respondents in all three studies indicated that their experience 
increased the likelihood they would consider and install energy efficient products and increased their confidence in the 
financial benefits from said products. The current study results indicate that a larger share of participants are confident in the 
non-financial benefits of energy efficient equipment as a result of participating in a PA program than in the 2018 study, 
returning to 2015 levels after a decline (from 93% in 2015, down to 80% in 2018, and up to 95% in 2020).  
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Figure 5-5. Impact of previous program experience on customer perceptions of energy efficiency 

 

On a scale of 0 to 10, where 0 is no influence and 10 is a great deal of influence, when asked how much influence their 
participation in a PA program had on their decision to purchase additional LED lighting outside the program, almost 37% of 
participants that indicated they had purchased out-of-program lamps reported that the program had a large amount of 
influence (>7). Approximately 34% of participants felt the program had little influence on their decision. These results, 
broken down by lamp type, are shown in Table 5-6. 
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Table 5-6. Influence of PA assistance on decision to install out-of-program LEDs 

Influence All Screw-In TLEDs Fixtures 
Fixtures w/ 

Controls 
High or 

Low Bay Exterior 
10 21% 20% 29% 29% 15% 16% 9% 

9 3% 0% 14% 0% 0% 0% 0% 

8 6% 20% 0% 0% 21% 0% 9% 

7 8% 20% 14% 0% 21% 10% 0% 

6 2% 0% 0% 0% 0% 0% 7% 

5 20% 40% 0% 28% 21% 0% 28% 

4 2% 0% 0% 0% 0% 16% 0% 

3 0% 0% 0% 0% 0% 0% 0% 

2 0% 0% 0% 0% 0% 0% 0% 

1 0% 0% 0% 0% 0% 0% 0% 

0 34% 0% 43% 43% 0% 59% 26% 

Don't 
Know 

5% 0% 0% 0% 21% 0% 19% 

n= 46 5 7 7 5 11 11 

Finally, to understand why customers did not purchase these additional LEDs through the Program, we asked respondents 
to discuss what prevented them from participating further. As shown in Table 5-7, 13% of respondents indicated the top 
reason they did not install LEDs through the program was that the equipment did not qualify. A further breakout by lamp type 
and reason can be seen in Table 5-7. 
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Table 5-7. Reasons customers did not install additional LEDs through the program 
Reason All Screw-In TLEDs Fixture Fixture w/ 

Control 
High or 

Low Bay 
Exterior 

Too much paperwork 14% 0% 29% 14% 0% 0% 19% 
Cost savings not worth the effort 7% 0% 14% 15% 21% 0% 0% 
Takes too long for approval 6% 0% 0% 14% 0% 0% 9% 
The equipment would not qualify 13% 20% 14% 15% 21% 29% 0% 
Vendor does not participate in 
the program 

3% 0% 14% 0% 0% 0% 0% 

Outside the PA’s service 
territory 

1% 0% 0% 0% 0% 10% 0% 

No time, needed equipment 
immediately 

17% 20% 29% 0% 0% 20% 19% 

Thought the program ended 6% 20% 0% 0% 0% 0% 9% 
Didn’t know the equipment 
qualified under another program 

29% 40% 43% 43% 0% 10% 9% 

Just didn’t think of it 2% 0% 0% 0% 21% 0% 7% 
Unable to get rebate - unsure 
why 

37% 20% 29% 44% 0% 41% 45% 

Other 48% 60% 43% 56% 21% 49% 38% 
Don’t Know 5% 0% 0% 0% 21% 0% 19% 
Refused 1% 0% 0% 0% 15% 10% 0% 
n= 46 5 7 7 5 11 11 

5.2 2019 retrospective NTG results 
This section discusses the calculated free-ridership and spillover rates, as well as the final LED 2019 retrospective NTG 
ratios developed based on the survey results discussed in Section 5.1. These rates were calculated using the methodology 
agreed upon in the 2018 study. 

Table 5-8 displays the sampled lighting technology, corresponding sample size, free-ridership results, spillover results, 
customer NTGRs before incorporating distributor NTG ratio results, and final PY2019 customer NTGR after incorporating 
distributor NTG ratio results. The resulting distributor NTG ratio across all LED technologies was 0.37. The weighted 
average of customer and distributor NTG ratios yields a value of 0.55, which, when taken as a ratio to the overall customer 
NTG ratios (customer NTG = 0.64), yields a value of 0.86. This result of 0.86 is then used as a scalar for the individual 
lighting technology customer NTG ratios to provide a final PY2019 NTG ratio for each lighting technology. The final column 
is the result of multiplying the customer NTG ratio by the distributor scalar of 0.86 described above and should be used for 
planning purposes. Overall, free-ridership for customers is estimated to be 0.38 and spillover is 0.01, yielding a customer 
NTG value of 0.64 and a final PY2019 NTG (customer with distributors) of 0.55. Final PY2019 NTG ratios range from 
exterior LEDs having the lowest NTG ratio of 0.27 to high or low bay LEDs at the highest NTG ratio of 0.61. 
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Table 5-8. 2019 Retrospective NTG ratios  

LED Type n 
Free-

Ridership Spillover 
Customer 

NTG 

Final PY2019 
NTG (Customer 

w/ Distributor) 
All 223 0.38 0.01 0.64 0.55 
Screw-In 32 0.35 0.00 0.65 0.56 
TLEDs 33 0.51 0.00 0.47 0.40 
Fixtures 34 0.59 0.01 0.43 0.37 
Fixtures with Controls 19 0.38 0.02 0.62 0.53 
High or Low Bay 74 0.29 0.00 0.71 0.61 
Exterior 31 0.67 0.00 0.32 0.27 

The team also calculated the absolute precision, relative precision, and error ratio for each LED technology. These values 
were used two-fold: (1) to determine if any categories had a precision unfit for individual analysis and should be grouped 
with another technology and (2) present error ratios for future sample size determination. In Table 5-9, all LED technologies 
exceeded or were close to 90/10 absolute precision or 90/25 relative precision.  

Table 5-9. MA20C10-E achieved NTG sample, precision, and error ratios 
LED category n Absolute Precision Relative Precision Error Ratio 
Screw-based LEDs 32 0.08 0.13 0.38 
TLEDs 33 0.11 0.19 0.86 
LED fixtures 34 0.09 0.22 0.80 
LED fixtures w/ controls 19 0.14 0.21 0.48 
High/low bay LEDs 74 0.06 0.10 0.40 
Exterior LEDs 31 0.11 0.32 1.14 

5.3 Prospective results for 2022-2024 
The NTG consensus group met twice on May 12 and 18, 2021 to discuss the PY2022-2024 NTG ratios for the six LED 
categories. In the two meetings, the consensus group agreed that all LED technologies should be evaluated individually 
given the outcome of the precision results and agreed to use the average of the PA, EEAC, and evaluator prospective NTG 
estimates for PY2022, PY2023, and PY2024. The consensus group agreed that NTG estimates for all lamp types would 
decrease from the calculated 2019 value and continue to decrease over the PY2022-2024 period, with fixtures with 
integrated controls decreasing at a slower rate than the other lighting technologies. The final results are shown in Table 
5-10. 

Table 5-10. Summary of prospective 2022-2024 NTG results 
LED Type PY2022 PY2023 PY2024 
Screw-in 0.45 0.40 0.35 
TLEDs 0.26 0.20 0.14 
Fixtures 0.27 0.22 0.17 
Fixtures with controls 0.58 0.56 0.53 
High or low bay 0.49 0.44 0.38 
Exterior 0.17 0.12 0.07 
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6 OTHER LIGHTING MARKET FINDINGS 
The survey also included questions about customers’ awareness of the Program and general lighting decision-making 
processes. All survey respondents were asked these additional questions, and the results presented are weighted. 
Comparisons to information from 2018 are also provided to show general trends in customer awareness and behavior. 

6.1 Awareness of the Program 
As shown in Table 6-1, 75% of participants studied indicated their supplier noted they were receiving a discount on their 
LED purchases in 2018. 2020 yields a 1% decrease in awareness of LED rebates from suppliers. LED exteriors and fixtures 
with controls participants were most aware of having received a rebate from their suppliers, while screw-in participants 
recorded the lowest awareness rate at 62%. 

Table 6-1. 2020 study respondents aware of LED rebate from their supplier 
LED Type Yes No Don’t Know/Refused 

2018 Study (n=216) 75% 14% 11% 

All (n=223) 74% 16% 11% 

Screw-In (n=32) 62% 17% 21% 

TLEDs (n=33) 77% 17% 5% 

Fixtures (n=34) 70% 21% 9% 

Fixtures with Controls (n=19) 85% 4% 11% 

High or Low Bay (n=74) 79% 11% 10% 

Exterior (n=31) 84% 10% 7% 

Surveyors then asked respondents who were notified of the rebate by their supplier, about 56% of all respondents, whether 
the supplier indicated who provided the rebate. Table 6-2 displays the source of LED rebates or discounts cited by these 
respondents. In the 2018, 47% of participants indicated their supplier told them the rebate was provided by the Mass Save 
program; this has since increased in the current study to 67%.  

Table 6-2. Supplier-referenced LED rebate source 
What source did supplier mention for LED rebates/discounts? 2018 Study 2020 Study 
PA 33% 29% 
Manufacturer 0% 0% 
Mass Save Program 47% 67% 
Themselves 6% 5% 
State of Massachusetts 1% 1% 
Massachusetts Upstream Lighting Program 2% 7% 
Bright Opportunities n/a 1% 
Someone Else/Don’t Know 11% 16% 
n= 150 126 

All respondents were then asked if they were aware if the equipment purchased received a price discount sponsored by 
their electric service provider or the Mass Save program. As shown in Table 6-3, 74% of all 2019 participants were aware 
they had participated in a PA program or through the Mass Save program.  
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Table 6-3. Past participation of any energy-related program 
Were you aware that any of the equipment you purchased received a price discount sponsored by 
your electricity service provider and/or the Mass Save® program? 

Participants 
(n=223) 

Yes 74% 
No 18% 
Don’t know/Refused 9% 

Surveyors then asked the respondents who were aware of the discount what the origin of that information was. As shown in 
Table 6-4, only 3% of 2018 participants who were not made aware of the program through their supplier cited Mass Save 
program materials or the website as the source of their awareness. In the 2020 study, this number increased to 17%. 
Contractors or distributors were the most prevalent source in both 2018 and 2020, with an increase in 2020 from 44% to 
71%.  

Table 6-4. Customer-referenced LED rebate information source 
Where did you learn about the price discount? 2018 Study 2020 Study 
PA 11% 7% 
Other 24% 29% 
Contractor or distributor 44% 71% 
Colleague within organization 5% 3% 
Colleague outside organization 2% 2% 
Mass Save program materials or website 3% 17% 
Bright Opportunities program materials or website n/a 0% 
Massachusetts Upstream Lighting program materials or website n/a 0% 
Internet other than PA website n/a 1% 
Program advertising n/a 1% 
Don’t Know 11% 5% 
n= 63 164 

6.2 Lighting purchase decision-making 
The survey also asked why participants purchased LEDs in 2019 and what, if anything, was replaced by the new equipment. 
We first asked respondents to characterize the type of project where they intended to use the purchased lamps. As shown in 
Table 6-5, 70% indicated the purchased lamps were used in existing buildings for simple lamp replacements. Only 8% 
percent of participants installed the purchased lamps as part of a major renovation, where greater than 75% of a facility was 
renovated, and 6% installed them as part of a minor renovation, where less than 75% was renovated. New construction 
accounted for 3% of reported projects. 
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Table 6-5. Reported lighting project type 
Which of the following best describes the facility in which the equipment 
was installed? 

Total 
(n=223) 

Buyer 
(n=158) 

Contractor 
(n=65) 

Newly constructed building 3% 3% 4% 
New construction to expand existing floor space 1% 1% 12% 
Renovation of 75% or more of an existing facility 8% 6% 8% 
Renovation of less than 75% of an existing facility 6% 5% 54% 
Existing building with simple replacement of equipment 70% 78% 9% 
Existing building with the addition of equipment 7% 6% 2% 
Don’t know/refused 5% 0% 11% 

To further understand why participants purchased lamps in 2019, we asked a series of questions regarding the type and 
functionality of the replaced equipment. Following the inquiry into the type of project pursued, surveyors then asked 
respondents who engaged in lamp replacement or renovation projects whether the two largest equipment purchases they 
made through the 2019 Upstream Program (based on savings) replaced existing lamps as opposed to being installed in new 
applications.7 Of participants who purchased lamps for renovation or retrofit projects, 94% indicated the equipment replaced 
existing lighting. A slightly smaller share (86%) of participants purchased LED screw-ins to replace existing lighting 
equipment. These results by lamp type are shown in Table 6-6. If the new equipment replaced existing equipment, 
respondents were then asked what the existing equipment was. The primary equipment type replaced by lighting technology 
is screw-in LEDs replacing incandescent bulbs (38%), exterior LEDs replacing metal halides (49%), and TLEDs, LED 
fixtures, LED fixtures with controls, and high or low bay LEDs all replacing linear fluorescents8 (86%, 90%, 95%, and 71%, 
respectively).  

Table 6-6. Reported rates of whether new lighting technology replaced existing lighting technology 

Did the equipment you received 
replace any existing lighting? Yes No 

Don’t Know/ 
Refused 

Exterior (n=27) 100% 0% 0% 

High or Low Bay (n=64) 92% 6% 2% 

Fixtures (n=26) 96% 4% 0% 

Fixtures w/ Int. Controls (n=18) 100% 0% 0% 

TLEDs (n=31) 96% 4% 0% 

Screw-In (n=27) 86% 11% 4% 

All (n=193) 94% 5% 1% 

Surveyors then asked respondents who replaced existing lamps to discuss the state of the replaced equipment. As shown in 
Table 6-7, most participants replaced functional equipment. Exterior lights were the most likely to be replacing non-
functioning equipment, at 33%, and high or low bay LEDs were the most likely to be replacing equipment that was still 
functioning, at 90%.  

 
7 Respondents who purchased lighting for new construction or building additions were not asked about what was replaced. 
8 Respondents often provided verbatim responses consisting of more than one linear fluorescent lighting technologies such as T12s, T5s, and so on. As such, linear 

fluorescents were aggregated. 
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Table 6-7. Functionality of equipment replaced 

At the time you replaced the old lighting equipment through the Program, was the 
old lighting equipment still working? Yes No 

Don’t 
know/ 

refused 

Exterior (n=27) 51% 33% 16% 

High or Low Bay (n=59) 90% 7% 3% 

Fixtures (n=25) 80% 16% 4% 

Fixtures w/ Int. Controls (n=18) 84% 6% 10% 

TLEDs (n=30) 88% 4% 8% 

Screw-In (n=23) 85% 11% 4% 

All (n=182) 79% 14% 7% 

Surveyors asked respondents to discuss the location of where they purchased most of each type of lamp. As shown in Table 
6-8, the majority of participants purchased lamps through distributors, followed by large hardware stores. Distributors also 
supported a majority of the purchases in the 2018 study, but in this study, we continue to see the reported rates grow for 
distributors. 

Table 6-8. Lamp and fixture purchase location 

Location All Screw-In TLEDs Fixtures 
Fixtures w/ 

Controls 
High or 

Low Bay Exterior 
Small Hardware Stores 1% 0% 0% 0% 0% 2% 3% 

Large Hardware Stores 16% 27% 5% 12% 11% 26% 7% 

Online Store 2% 3% 0% 0% 0% 2% 3% 

Distributor 71% 62% 68% 85% 77% 56% 80% 

Contractor 2% 3% 4% 0% 11% 2% 0% 

Energy Services Company  1% 0% 4% 0% 0% 2% 3% 

Mass merchandise stores 2% 0% 7% 0% 0% 1% 0% 

Lighting stores 2% 5% 4% 0% 0% 0% 3% 

Other 2% 0% 0% 3% 0% 6% 0% 

Don’t Know/Refused 2% 0% 9% 0% 0% 2% 0% 

n= 223 17 23 10 12 71 13 
In the beginning of the survey, respondents were asked what building type they were classified as to ensure the DNV team 
had the correct building type on file.  

Table 6-9 shows the breakdown of building type by lighting equipment.  
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Table 6-9. Building type by lighting equipment  

Building Type All Screw-In TLEDs Fixtures 
Fixtures w/ 

Controls 
High or 

Low Bay Exterior 
Office building 28% 27% 44% 36% 54% 11% 13% 

Retail 18% 15% 12% 15% 6% 23% 27% 

Other 16% 23% 7% 9% 8% 22% 23% 

Industrial/manufact
uring 

14% 3% 17% 12% 15% 20% 19% 

Lodging 7% 23% 4% 0% 0% 2% 3% 

Restaurant/food 
service 

7% 0% 9% 20% 0% 2% 3% 

Warehouse and 
storage 

4% 0% 7% 0% 0% 12% 3% 

K-12 school 3% 3% 0% 6% 11% 0% 7% 

College & 
university 

2% 3% 0% 3% 6% 2% 0% 

Grocery/food sales 1% 3% 0% 0% 0% 2% 0% 

Parking garage 1% 0% 0% 0% 0% 3% 3% 

n= 223 32 33 34 19 74 31 
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7 CONCLUSIONS, RECOMMENDATIONS, AND CONSIDERATIONS 
This report summarizes DNV’s analysis of the NTG ratios associated with the Program for C&I customers offered by the 
Massachusetts PAs. The study’s overall purpose was to develop prospective NTG ratios for C&I LED technologies offered in 
the Massachusetts Program that can be used in the PY2022-2024 three-year plan. A summary of the retrospective PY2019 
and prospective PY2022-2024 NTG ratios is shown below in Table 7-1. 

Table 7-1. Retrospective PY2019 and prospective PY2022-2024 NTG ratios 
LED Type PY2019 PY2022 PY2023 PY2024 
Screw-In 0.56 0.45 0.40 0.35 
TLEDs 0.40 0.26 0.20 0.14 
Fixtures 0.37 0.27 0.22 0.17 
Fixtures with Controls 0.53 0.58 0.56 0.53 
High or Low Bay 0.61 0.49 0.44 0.38 
Exterior 0.27 0.17 0.12 0.07 

7.1 Conclusions 
- Customer: While spillover is nearly non-existent for customers, free-ridership continues to climb over the years, 

leading to the downward NTG trend. As with the 2018 study, timing and quantity continue to be primary drivers of 
free-ridership. Sixty-nine percent (69%) of participants said they would have purchased their LEDs at the same 
time without the program and 54% of participants said they would have purchased the same amount without the 
program. While most respondents would have still purchased LEDs in the absence of the program, 5% of TLED 
participants stated they would have purchased HPT8s. Unlike the 2018 study, efficiency has become another 
primary driver of the increase experience in free-ridership. In the 2018 study, 68% of participants stated they would 
have purchased screw-in LEDs in the absence of the program, and 61% of participants stated they would have 
purchased TLEDs in the absence of the program. While most individual technologies have roughly the same effect 
in PY2019, exterior LEDs and LED fixtures have the highest stated rate of purchasing LEDs in the absence of the 
Program at 87% and 88%, respectively, and the two lowest PY2019 NTG ratios at 0.27 and 0.37, respectively. 
Additionally, high or low bay LEDs have the lowest stated rate of purchasing LEDs in the absence of the Program 
at 51% and the highest PY2019 NTG ratio at 0.61. This effect may be due to splitting out the sampled technologies 
further beyond just screw-in LEDs and TLEDs and allowing more granular information in customer efficiency 
responses. 

- Distributor: Distributors overall had a lower NTG ratio than customers at 0.37. Distributors also reported that in the 
absence of the Program, some of the sales would have been non-LED technologies, specifically HPT8s. This 
answer, along with the customer results, suggest that HPT8s still have a role in the lighting market. We also see 
from MA20C09-E: Lighting Market Characterization that distributors forecast an increase in LED fixtures with 
controls sales due to the Program. 
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7.2 Recommendations and considerations 
- Recommendations: We recommend the PAs adopt the PY2022-2024 prospective NTG ratio estimates developed 

by the Massachusetts EEAC, PA representatives, and evaluators. In previous three-year program cycles, NTG 
ratios have been locked in and could not be revised.  

- Considerations:  
o Impact of rescinded three-year NTG ratio lock-in: As the previously mentioned policy is no longer in 

place and COVID-19 effects on PY2020 NTG ratios are not known, we suggest that the PAs continually 
monitor NTG ratios throughout the three-year program to keep a pulse on the efficacy of upstream LED 
programs. 

o Support adoption of LED fixtures with controls: While all LED technologies show a downward trend in 
NTG ratios over the three-year program cycle, LED fixtures with controls both are decreasing at the 
slowest rate and consistently have the highest NTG ratio. Other market findings from MA20C09-E: 
Lighting Market Characterization suggest that manufacturers and distributors of LED fixtures with controls 
expect to see an increase in their sales of these technologies due to the program. PAs should seek to 
understand how to best support programmatic adoption of LED fixtures with controls, as these findings 
suggest the program can play a big part in increasing sales and adoption over the next three years.  

o Effect of program on timing of lighting purchases: 69% of all respondents noted that they would have 
purchased their lighting technologies at the same time absent the Program. Prior lighting studies in 
Massachusetts found that the majority of lighting purchases were made to support retrofit projects 
compared to 29% for replace on failure purposes. Future NTG studies should seek to further explore the 
effect PA programs are having on customers decisions to retrofit or replace functional lighting systems 
and how that program influence can be modified to support lighting control installations. 
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APPENDIX A. MASSACHUSETTS COMMERCIAL AND INDUSTRIAL 
CUSTOMER LED SPILLOVER SURVEY  

Variable List 
Variable Explanation 

<Interviewer Name> CATI Interviewer name 

<Firm Name> CATI firm name 

<contact> Customer contact name 

<Address> Customer site address 

<PA> Customer’s electric program administrator 

<LED Type 1> Type of LED equipment for which the customer was sampled 

<LED Type 2> Type of LED equipment with most savings after <LED Type 1> from tracking data 

<LED Type 3> Type of LED equipment with second most savings after <LED Type 1> from tracking data 

<LED Type 4> Type of LED equipment with third most savings after <LED Type 1> from tracking data 

<LED Type 5> Type of LED equipment with fourth most savings after <LED Type 1> from tracking data 

<LED Type 6> Type of LED equipment with fifth most savings after <LED Type 1> from tracking data 

<Lighting Type 1> Lighting category associated with <LED Type 1> 

<distributor1> Vendor that the customer purchased lamps through 

<distributor2> Vendor that the customer purchased lamps through 

<Total Quantity1> Quantity of LED Type 1 found in tracking data 

<Total Quantity2> Quantity of LED Type 2 found in tracking data 

<Total Quantity3> Quantity of LED Type 3 found in tracking data 

<Total Quantity4> Quantity of LED Type 4 found in tracking data 

<Total Quantity5> Quantity of LED Type 5 found in tracking data 

<Total Quantity6> Quantity of LED Type 6 found in tracking data 

<Total Incentive> Total incentive provided by PA 

<Building Type> Customer building type recorded by program records 
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Introduction 
[IF SURVEY IS TAKEN ONLINE, begin at PERSON1. Alternative text will be provided where applicable with the 
programming instructions stating, “IF SURVEY IS TAKEN OVER THE PHONE” with alternative text after “IF SURVEY IS 
TAKEN ONLINE”.] 

Intro1. Hello, my name is <INTERVIEWER NAME> from <FIRM NAME>, calling on behalf of the Mass Save® 
program sponsored by <PA> regarding your recent lighting purchases. THIS IS NOT A SALES CALL NOR 
A SERVICE CALL. May I please speak with <contact>? 

 
[IF NEEDED] 
We’re not selling anything, we are interested in your opinions and the factors that were important in your 
decision to purchase lighting equipment. This survey is authorized by the Mass Save® program 
sponsored by <PA>. 

1 Yes PERSON1 
2 Make Appointment=APPT APPT 
3 No longer works here Intro1a. 
88 Refused Thank & 

Terminate 
 

[If Intro1 = 2] 
APPT.  

77 Record day of the week, time of day and date to call back. Record phone number 
and contact name if needed. 

Call contact and 
repeat intro 
process at 
designated time 

88 Refused Thank & 
Terminate 

99 Don’t know Thank & 
Terminate 

 
[If Intro1 = 3] 

Intro1a. Could you give me the name and telephone number of someone else at your facility who is 
knowledgeable about your lighting equipment? 

77 Record name and telephone number Call contact and 
repeat intro 
process 

88 Refused Thank & 
Terminate 

99 Don’t know Thank & 
Terminate 

 
PERSON1 [IF SURVEY IS TAKEN ON THE PHONE] 

According to our records, you recently purchased LED lighting equipment through a program supported by 
the Mass Save® program sponsored by <PA>. We would like to speak with you regarding the LEDs 
installed at your facility. Your responses will be kept confidential. We need to speak with someone who is 
knowledgeable about the purchase of LEDs at this facility. Would that be you? 

1 Yes INTRO3 
2 Yes, need to make an appointment APPT 
3 No, but I will give you the name Person2 
4 No one knows about the lighting equipment Thank and 

Terminate 
 

[IF SURVEY IS TAKEN ONLINE] 
According to our records, you recently purchased LED lighting equipment through a program supported by 
the Mass Save® program sponsored by <PA>. We would like to ask you some questions regarding the 
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LEDs installed at your facility. Your responses will be kept confidential. We need to ensure that the person 
responding to these questions is knowledgeable about the purchase of LEDs at this facility. Would that be 
you? 

1 Yes INTRO3 
3 No, but I will give you the name and email Person2 
4 No one knows about the lighting equipment Thank and 

Terminate 
 

Person2 [IF SURVEY IS TAKEN ON THE PHONE] 
Who would be the person most familiar with your organization's lighting equipment? 
[Enter New Contact Name and move on] 

77 Record Name, as <CONTACT> MAY_I 
88 Refused Thank & 

Terminate 

99 Don’t know Thank & 
Terminate 

 
 [IF SURVEY IS TAKEN ONLINE] 

Please provide the name and email for who would be the person most familiar with your organization's 
lighting equipment. 

77 Record Name, as <CONTACT> Thank & 
Terminate 

78 Record Email, as <EMAIL> Thank & 
Terminate 

88 Refused Thank & 
Terminate 

99 Don’t know Thank & 
Terminate 

 
 
MAY_I  May I speak with him/her? 

1 Yes INTRO2 
2 Yes, need to make an appointment APPT 

88 Refused Thank & 
Terminate 

 
INTRO2. Hello, my name is <INTERVIEWER NAME> calling on behalf of the Mass Save® program sponsored by <PA>. 
This is not a sales call. We are interested in speaking with the person most knowledgeable about this facility's lighting 
equipment. I was told that would be you. Is this correct? 
 
[IF NEEDED] 
We’re not selling anything, we are interested in your opinions and the factors that were important in your decision to 
purchase lighting equipment. This survey is authorized by the Mass Save® program sponsored by <PA>. 
 

1 Yes INTRO3 
2 No, there is someone else Repeat Person2 

until correct 
person is found 
or call must be 
terminated 

99 No and I don't know who to refer you to Thank & 
Terminate 

 



 
 

DNV  –  www.dnv.com July 1, 2021 Page A-4 
 

 
INTRO3. Today we’re conducting an important study on the energy needs and perceptions of organizations like yours. We 
are specifically interested in how your company thinks about and manages their energy consumption. The survey should 
take less than 15 minutes and at no time will we try to sell you anything. 
 
Your input will allow the Program Administrators to build and maintain better energy savings offerings for customers like you. 
Mass Save® is a collaborative of Massachusetts' natural gas and electric utilities and energy efficiency service providers including Berkshire Gas, 
Blackstone Gas, Cape Light Compact JPE, Columbia Gas of Massachusetts, Eversource, Liberty Utilities, National Grid, and Unitil. We empower 
residents, businesses, and communities to make energy efficient upgrades by offering a wide range of services, rebates, incentives, trainings, and 
information.  
 
Finally, we would like to remind you that your responses will be kept confidential. 
 
[IF NEEDED] 
Results will only be reported in aggregate to maintain the anonymity of your organization and responses. 

 

Screener 
 
SCRN_Part0. Before we begin, we want to ensure we have the correct building type on file. Our records indicate that this 
business is listed as “<Building Type>”. Is this correct? 
[IF <Building Type>=Other, skip to SCRN_Part0a] 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 
SCRN_Part0a. [IF SCRN_Part0 does NOT equal “Yes”] How would you describe your building? 
[DO NOT READ LIST; CONFIRM CATEGORIZATION WITH RESPONDENT] 
[IF <Building Type>=Other, use the following text]: Before we begin, we want to ensure we have the correct building type on 
file. Out records indicate that this business is listed as “Other”. How would you describe your building? 

1. College or University 
2. Grocery/Food Sales 
3. Industrial/Manufacturing 
4. K-12 School 
5. Lodging 
6. Office Building 
7. Parking Garage 
8. Restaurant/Food Service 
9. Retail 
10. Warehouse and Storage 
11. Hospital [THANK AND TERMINATE] 
12. Medical Office [THANK AND TERMINATE] 
13. Nursing home or assisted living facility [THANK AND TERMINATE] 
14. Other 
15. Don’t Know 
16. Refused 

 
DO NOT READ – FOR INTERVIEWER REFERENCE 

Building Type Includes 
College and University College or university, junior or community college 
Grocery/Food Sales Grocery store or food market, gas station with convenience store, convenience store 
Hospital Hospital, inpatient rehabilitation, nursing homes 
Industrial/Manufacturing Plants, factories, or mills 
K-12 School Elementary and high schools, preschool or daycare, adult education, care or vocational training, religious 

education 
Lodging Motel or inn, hotel, dormitory, retirement home, nursing home, assisted living 
Medical Office Medical office, clinic or other outpatient health care, veterinarian 
Office Building Administrative or professional office, government buildings, federal, state, or local government office, city hall, 

city center, bank or other financial institution, mixed-use office, sales office, call center. 
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Parking Garage Parking spaces, ramps, entrances and exits, ticket booth. 
Restaurant/Food 
Service 

Fast food, restaurant or cafeteria, bar, coffee, bagel or doughnut shop, ice cream or frozen yogurt shop 

Retail Retail store, beer, wine or liquor store, auto dealership or showroom, enclosed mall, strip shopping center 
Warehouse and 
Storage 

Refrigerated warehouse, non-refrigerated warehouse, distribution or shipping center 

Other A wide variety of buildings, including recreational and entertainment facilities such as health clubs, ice rinks, 
museums, theaters, casinos; service-oriented facilities such as auto repair shops, dry cleaners, car washes, 
post offices, libraries, etc.; religious facilities such as churches, mosques, synagogues; municipal buildings 
such as government offices, police and fire stations, etc. 

 
SCRN_Part1. Our records show that you purchased <LED type 1> [if applicable for LED type 2-5], <LED type 2>, <LED 
type 3>, <LED type 4>, <LED type 5>, and <LED type 6> lighting equipment from <distributor1> [if applicable] and 
<distributor2>; in 2019. Is this correct? 

1. Yes 
2. No 
3. No LEDs installed on site 
4. Don’t Know 
5. Refused 

 
 
SCRN_Part1a. [If Scrn_Part1=2, 3, 4, 5] 
Is there someone at your company who would be more familiar with these purchases? 

1. Yes (Obtain Contact Information and contact this person and repeat INTRO2 and SCRN_Part1) 
2. No (Thank and Terminate) 
3. Don’t Know (Thank and Terminate) 
4. Refused (Thank and Terminate) 

 
 
SCRN_Part2. Did you purchase these LEDs for use at your facility, at another facility owned by your company, or for a 
customer at an outside organization you were supplying lighting equipment to? 

1. [IF PHONE: “Respondent’s facility”, IF ONLINE “My facility”] 
2. Another facility owned by [IF PHONE: “respondent’s”, IF ONLINE: “my”] company 
3. For a customer outside of your company  
4. Don’t Know (Thank and Terminate) 
5. Refused (Thank and Terminate) 

 
SCRN_Part2a. [IF SCRN_Part2=2 or 3] You mentioned before that the business was a <Building Type>. Is this the same 
type of business that the lighting equipment was installed? 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 
SCRN_Part2b. [IF SCRN_Part2a does NOT equal “Yes”] What kind of building was the lighting equipment installed at? 
[DO NOT READ LIST; CONFIRM CATEGORIZATION WITH RESPONDENT] 

1. College or University 
2. Grocery/Food Sales 
3. Industrial/Manufacturing 
4. K-12 School 
5. Lodging 
6. Office Building 
7. Parking Garage 
8. Restaurant/Food Service 
9. Retail 
10. Warehouse and Storage 
11. Hospital [THANK AND TERMINATE] 
12. Medical Office [THANK AND TERMINATE] 
13. Nursing home or assisted living facility [THANK AND TERMINATE] 
14. Other 
15. Don’t Know 
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16. Refused 
 
SCRN_Part2c. [IF SCRN_Part2b=”Other” or ”Don’t know” or “Refused”] Is your building or the building where the 
lighting technology was installed a hospital, healthcare office, or nursing home? 

1. Yes [THANK AND TERMINATE] 
2. No 
3. Don’t Know [THANK AND TERMINATE] 
4. Refused [THANK AND TERMINATE] 

 
 
[If Scrn_Part2=1,2 then Actor=Buyer, If scrn_part2=3 then Actor=Contractor] 
 
SCRN_Part3. [If Scrn_part2=3] Which of the following best describes how the LED equipment mentioned above was used 
by your organization? 
 

1. Equipment was installed at a single facility 
2. Equipment was installed at multiple facilities 
3. Equipment was kept in storage for later use 
4. Don’t know 
5. Refused 

 
[If Scrn_Part3=2,3,4,5 then Contractor_Type=Multi] 
 

Replacement Behavior 
Now we are going to be asking you questions about your <LED type 1> equipment that you purchased for your facility at 
<Address>. The questions in this survey will refer to your “FACILITY,” which means ALL of the buildings and tenants 
serviced by <PA> under that address. You may have also purchased other types of lighting or lighting for other locations, but 
for now, we want you to only think about your <LED type 1> equipment that you purchased for the location [IF PHONE: “I”/IF 
ONLINE: “just”] mentioned. 

By <LED type 1> equipment, what [IF PHONE: I am/IF ONLINE: we are] referring to is [IF PHONE: read only assigned 
<LED type 1> definition] [IF ONLINE: display assigned <LED type 1> definition]: 

<LED type 1> Definition 

Screw-In LEDs LED lamps or fixtures used for task lighting and found in applications such as 
table lamps, ceiling fans, recessed cans, or tracking lighting. 

Linear LEDs Linear LED lamps or fixtures such as common recessed, suspended, or surface-mounted 

fixtures intended to provide ambient lighting in settings such as office spaces, schools, retail 

stores, and other commercial environments. LED Fixtures 

LED fixtures with Integrated 
Controls 

LED fixtures with integrated controls that allow for fixtures to be programmed, 
scheduled, dimmed, or turned on/off remotely.  

High or Low Bay LEDs LED lamps or fixtures such as pendent, recessed, or surface mounted fixtures 
specific for indoor high ceiling spaces that would not be classified as ambient 
linear lighting.  

Exterior LEDs LED lamps or fixtures for use outdoors or in locations open to elements like 
building exteriors, parking garages, or wide-open spaces. 
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RB1. [If contractor_type = Multi, skip to RB2] Which of the following best describes the facility at <Address> in which the 
<LED Type 1> equipment was installed? [READ LIST; SELECT ONE]  
 

1. A newly constructed building 
2. New construction to expand floor space on an existing building    
3. Renovation - of 75% or more of an existing facility              
4. Renovation - of less than 75% of an existing facility 
5. Existing building with simple replacement of equipment (didn’t build anything) 
6. Existing building with the addition of equipment (didn’t build anything) 
7. Don’t know 
8. Refused 

 
RB2. Our records show that you purchased <total quantity1> <LED type 1> through <distributor1> [if applicable] and 
<distributor2>; in 2019. Does that sound correct? 

1. Yes [skip to RB3] 
2. No 

 
RB2_a. [If RB2 = No] 
What is your best estimate of the total number of <LED type 1> you purchased through <distributor1> [if applicable] and 
<distributor2>; in 2019? 
 

1. Enter number________ [include units (lamps vs. fixtures)] [range is acceptable] 
2. Don’t know 
3. Refused 

 
RB3. Using your best estimate, what percent of <LED type 1> equipment that you purchased through <distributor1> [if 
applicable] and <distributor2>; in 2019 is now installed at your facility? 
 

1. Enter percent_______ 
2. Don’t know 
3. Refused 

 
RB4a. [If RB1 = 3,4,5,7,8, else skip to RB5] 
Did the <LED Type 1> equipment you received replace any existing lighting? 

1. Yes 
2. No [Skip to RB5] 
3. Don’t Know [Skip to RB5] 
4. Refused [Skip to RB5] 

 
RB4b. What did <LED Type 1> replace? 

1. Record_____ 
2. Don’t Know 
3. Refused  

 
RB4c. At the time you replaced the old lighting equipment with <LED Type 1> through the <PA> program, was the old 
lighting equipment still working? 

1. Yes 
2. No  
3. Don’t Know  
4. Refused  

 
RB4d. What was the wattage of the equipment that was replaced by the <LED type 1>? 

1. Record_____ 
2. Don’t Know 
3. Refused 
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RB4e. What is the primary fuel type for the heating system that serves the spaces where the <LED type 1> equipment is 
located? 
[DO NOT READ; SELECT ONE]  

1. Natural gas 
2. Electric 
3. Oil 
4. Propane 
5. None 
6. Other: ______ 
7. Don’t know 

 
RB4f. What type of heating systems serves the spaces where the <LED type 1> equipment is located? 

1. Record_____ 
2. Don’t Know 
3. Refused 

 
RB4g. What is the primary type of cooling system that serves the spaces where <LED type 1> equipment is located? 

1. Record_____ 
2. Don’t Know 
3. Refused 

 
RB5. Now thinking about ALL the <LED type 1> at this facility, what is your best estimate of the number of <LED type 1> 
currently installed at your facility, regardless of where and when these units were purchased? 

1. Enter number_______ 
2. Don’t know 
3. Refused 

 

RB6. Going back to the <LED type 1> you purchased through <distributor1> [if applicable] and <distributor2>; in 2019, did 
your [if actor=buyer] contractor or equipment supplier; [if actor=contractor] equipment supplier; mention any discounts or 
rebates? 

1. Yes  
2. No [Skip to RB9] 
3. Don’t Know [Skip to RB9] 
4. Refused [Skip to RB9] 

 
RB7. [If RB6 = Yes] Did they say where the discount or rebate came from? 

1. Yes 
2. No [Skip to RB9] 
3. Don’t Know [Skip to RB9] 
4. Refused [Skip to RB9] 

 
RB8. [If RB7 = Yes] What sources did they say provided the discount or rebate? 
[DO NOT READ; SELECT ALL THAT APPLY]  

1. Themselves (contractor or equipment supplier/distributor) 
2. Manufacturer 
3. <PA> [Skip to FR1] 
4. State of Massachusetts 
5. Mass Save® Program [Skip to FR1] 
6. Bright Opportunities [Skip to FR1] 
7. Massachusetts Upstream Lighting Program [Skip to FR1] 
8. Someone else-Specify [If Cape Light Compact, Unitil, Eversource, or National Grid recode as RB8=3] 
9. Don’t Know 
10. Refused 

 

RB9. Were you aware that any of the equipment you purchased from <distributor1> and [if applicable] <distributor2> 
received a price discount sponsored by your electricity service provider, <PA> and/or the Mass Save® program? 
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1. Yes 
2. No [Skip to FR1] 
3. Don’t Know [Skip to FR1] 
4. Refused [Skip to FR1] 

 
RB10. [If RB9 = Yes] Where did you learn about the price discount? 
[DO NOT READ, SELECT ALL THAT APPLY] 

1. Contractor or Distributor 
2. <PA> 
3. Mass Save® Program materials or website 
4. Bright Opportunities material or website 
5. Massachusetts Upstream Lighting program materials or website 
6. Internet other than <PA> website 
7. Program advertising (TV, radio, print) 
8. Colleagues within organization 
9. Colleagues outside of organization 
10. Other-Specify 
11. Don’t Know 
12. Refused 

 
[If RB8= 3, 5, 6, 7 or RB9 = 1 Aware=Yes, else Aware=No] 

Net to Gross 
Free Ridership 
Now [IF PHONE: “I’d like to ask” /IF ONLINE: “we would like to discuss with”] you about your decision to purchase <LED 
type 1> equipment from <distributor1> [if applicable] and <distributor2>; with <PA’s> assistance. [If Aware=No] According to 
our records, you received a discount of <total incentive> from <PA> through a Mass Save® program for your <LED type 1> 
equipment purchases in 2019. 

FR1. Who was most responsible for recommending or specifying the LEDs we are discussing? 
[DO NOT READ LIST; ONLY SELECT ONE] 

1. [IF PHONE: “Respondent”, IF ONLINE: “You”] 
2. Someone else in the company 
3. Third-party design professional 
4. Third-party engineer 
5. Distributor 
6. Contractor 
7. Energy Services Company (record name_______) 
8. Manufacturer’s representative 
9. <PA> account manager 
10. Someone else- specify _____________ 
11. Don’t Know 
12. Refused 

 
FR2. [If FR1= 3,4,5,6,7,8,9] 
On a scale of 0 to 10, with 0 being no influence and 10 being a great deal of influence, how much influence did the <FR1 
response> have on your company’s decision to purchase the <LED type 1>? 

1. Enter Answer (0-10) ___ 
2. Don’t Know 
3. Refused 
 

FR3a. [If Aware=Yes] 
On a scale of 0 to 10, with 0 being ‘not at all likely’ and 10 being ‘very likely’, how likely is it that your business would have 
purchased the same quantity of <Lighting Type 1> at that same time if <PA> had not provided this program assistance?  

1. Record answer 0 to 10_____ 
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2. Don’t Know 
3. Refused 

 
FR3b. [If Aware=No] 
According to our records, you received a discount of <total incentive> from <PA> through a Mass Save® program for your 
<LED type 1> purchases through <distributor1> [if applicable] and <distributor2>; in 2019.  On a scale of 0 to 10, with 0 
being ‘not at all likely’ and 10 being ‘very likely’, how likely is it that your business would have purchased the same quantity 
of <Lighting Type 1> at that same time if they had cost <total incentive> more? 

1. Record answer 0 to 10_____ 
2. Don’t Know 
3. Refused 

 
FR4a. [If Aware=Yes]  
If <PA> had not provided a price discount, would your business have purchased any type of <Lighting Type 1> equipment at 
the same time? 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 
FR4b. [If Aware=No] 
If <PA> had not discounted the cost of these lamps, would your business have purchased any type of <Lighting Type 1> 
equipment at the same time? 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 
FR5. [If FR4a = 2,3,4 or FR4b = 2,3,4] 
Would you have purchased the <Lighting Type 1> equipment earlier than you did, at a later date, or never? 

1. Earlier 
2. Same Time [recode FR4a or FR4b = Yes] 
3. Later 
4. Never 
5. Don’t Know  
6. Refused 

 
FR6. [If FR5 = 1,3] 
How much <earlier/later> would you have purchased the <Lighting Type 1> equipment? 

1. _______ years 
2. _______ months 
3. Don’t know 
4. Refused 

 
FR7. Without the price discount provided by <PA> would your business have purchased the exact same quantity of 
<Lighting Type 1> equipment [if FR4a=Yes or FR4b=Yes] at that same time [If FR4a=No or FR4b=No] within <FR6 
timeframe>? 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 
FR8. [If FR7= No] 
Compared to the amount of <Lighting Type 1> equipment that you purchased through the <PA> program, what percent do 
you think your business would have purchased [if FR4a=Yes or FR4b=Yes ] at that same time [if FR4a=No or 
FR4b=No ] within <FR6 timeframe>?  

1. Enter Percent (0-100) ___ 
2. Don’t Know 
3. Refused 
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FR9. Without the price discount provided by <PA>, would your business have purchased the exact same efficiency as the 
<LED Type 1> equipment that you purchased? 

1. Yes [Skip to FR11a] 
2. No 
3. Don’t Know 
4. Refused 

 
FR10. [If FR9 = 2,3] 
You [IF PHONE: “said” /IF ONLINE: “mentioned”] your business would have purchased [If FR7= Yes] all; [IF FR7= No] 
<FR8%>; [IF FR7= Don’t Know, Refused] some; of the lighting equipment on your own if the <PA> price discount had not 
been available. Thinking about the lighting you would have purchased on your own, what would you have purchased if you 
had not purchased the <LED Type 1> equipment?  
 
[read options under <LED Type 1> and then, based on response, read options associated with category selection] 
[FOR ONLINE VERSION ONLY: Display all options in the first column under their respective <LED Type 1>. If the 
respondent selects a response that has no additional options (e.g., <LED Type 1>=”High or Low Bay LEDs” and they select 
“High or Low Bay LEDs”, record that as the response and move to next question. If the respondent selects a response that 
has additional options (e.g., <LED Type 1>=”High or Low Bay LEDs” and they select “Linear LED or LED Fixtures”, then 
display all options available and record their selected response (e.g., “LED Fixture”). Entire question should result in a single 
choice.] 
 
<LED Type 1> Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 

LED Fixtures with Integrated Controls  

LED Fixtures with Integrated 
Controls (DO NOT READ) 

      

Linear LED or LED Fixtures without 
Integrated Controls 

Linear 
LED/TLED LED Fixture Other Don’t Know   

Fluorescent Tubes or Fixtures T5 High 
Performance T8 T8 T12 Other Don’t Know 

Something Else Explain      

Nothing (DO NOT READ)       

Linear LEDs  

Linear LEDs or LED Fixtures (DO 
NOT READ) 

Linear 
LED/TLED LED Fixture Other Don’t Know   

Fluorescent Tubes or Fixtures T5 High 
Performance T8 T8 T12 Other Don’t Know 

Something Else Explain      

Nothing (DO NOT READ)       

LED Fixtures 

Linear LEDs or LED Fixtures (DO 
NOT READ) 

Linear 
LED/TLED LED Fixture Other Don’t Know   

Fluorescent Tubes or Fixtures T5 High 
Performance T8 T8 T12 Other Don’t Know 

Something Else Explain      

Nothing (DO NOT READ)       

High or Low Bay LEDs  

High or Low Bay LEDs  
(DO NOT READ)       
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Linear LED or LED Fixtures Linear 
LED/TLED LED Fixture Other Don’t Know   

Fluorescent Tubes or Fixtures T5 High 
Performance T8 T8 T12 Other Don’t Know 

Moguls or HID Metal Halides Sodium Lamps Other Don’t Know   

Something Else Explain      

Nothing (DO NOT READ)       

Exterior LEDs  

Exterior LEDs (DO NOT READ)       

Fluorescent Lamps, Tubes or 
Fixtures T5 High 

Performance T8 T8 T12 Other Don’t Know 

Moguls or HID Metal Halides Sodium Lamps Other Don’t Know   

Spotlight, Flood light, Downlights or 
Wall Packs CFLs Halogen Other Don’t Know   

Something Else Explain      

Nothing (DO NOT READ)       

Screw-In LEDs [skip to FR11a]  

 
FR11a. [If Aware=Yes] 
On a scale of 0 to 10, with 0 being no influence and 10 being a great deal of influence, how much influence did the price 
discount you received from <PA> have on your company’s decision to purchase the <LED Type 1> equipment? 

1. Enter Answer (0-10) ___ 
2. Don’t Know 
3. Refused 

 
FR11b. [If Aware=No] 
On a scale of 0 to 10, with 0 being no influence and 10 being a great deal of influence, how much influence did the reduction 
in cost from <PA> have on your company’s decision to purchase the <LED Type 1> equipment? 

1. Enter Answer (0-10) ___ 
2. Don’t Know 
3. Refused 

Program Awareness and Process 
PA1. Prior to purchasing LED equipment through <distributor1> [if applicable] and <distributor2>; in 2019, had your 
business ever participated in <PA>'s programs or offerings for any energy-related equipment purchases? 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 
PA2. [If PA1= 2, 3, or 4] 
Before [IF PHONE: “this conversation today” /IF ONLINE: “taking this survey”], were you aware of <PA> programs or 
offerings that support energy efficient lighting? 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 
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PA3. [If PA1= 1] 
[IF PHONE: “I’m going to read you” /IF ONLINE: “We are going to present you with”] several statements. For each 
statement, please tell me whether you agree or disagree that this statement applies to your business.  There are no right or 
wrong answers, we just want your honest opinion.   

Our previous experience implementing energy efficiency projects through the <PA> offerings has… 

PA3a. Made our firm more likely to consider energy efficient equipment 

a. Agree 
b. Disagree 

PA3b.  Made our firm more likely to install energy efficient equipment 

a. Agree 
b. Disagree 

PA3c.  Given us more confidence in the financial benefits of energy efficient equipment 

a. Agree 
b. Disagree 

PA3d.  Given us more confidence in the nonfinancial benefits of energy efficient equipment 

[If needed: Lower maintenance costs, increased productivity, reduced heat output] [Include examples in text for web 
version] 

a. Agree 
b. Disagree 

Participant Spillover 
[If PA2 = 2,3, or 4 skip to LP1]  

SO1. As a reminder, you [IF PHONE: “said” /IF ONLINE: “mentioned”] your business purchased [If RB2= Yes] <total 
quantity1> <LED Type 1>; [IF RB2= No] <RB2a> <LED Type 1> ; [IF RB2a= Don’t Know, Refused] some <LED Type 1>; 
with support from a <PA> program. [if applicable] It looks like you also purchased <total quantity2> <LED Type 2>, [if 
applicable] <total quantity3> <LED Type 3>, [if applicable] <total quantity4> <LED Type 4>, <total quantity5> <LED Type 5>, 
and [if applicable] <total quantity6> <LED Type 6> in 2019. Did you purchase any other LED equipment on your own, that 
is, without a rebate or discount from <PA> in 2019 or 2020?  

1. Yes  
2. No [SKIP TO LP1] 
3. Don’t Know [SKIP TO LP1] 
4. Refused [SKIP TO LP1] 

 
SO2.  Did a recommendation from a [if actor = buyer] contractor; [if actor = buyer or contractor] distributor, engineer, or 
designer who you worked with in the <PA> Program influence your decision to purchase some or all of the additional LED 
equipment on your own? 

1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 
SO3. Did your participation in any <PA> offerings prior to 2019 influence you to purchase some or all this equipment on your 
own? 

1. Yes  
2. No 
3. Don’t Know 
4. Refused 

 
SO4. Did your experience with the LED equipment received in 2019 with <PA>’s assistance influence your decision to 
purchase some or all of the additional LEDs on your own? 
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1. Yes 
2. No 
3. Don’t Know 
4. Refused 

 

SO5. [If SO2 = Yes OR SO3 = YES OR SO4 = Yes] 
For each of the following lighting categories, how many LEDs would you say you purchased on your own without support 
from a <PA> program?  
[FILL IN QUANTITY IN TABLE BELOW] 

 
 

 Definition [If needed] Quantity 

LED fixtures with 
Integrated Controls 

LED fixtures with integrated controls that allow 
for fixtures to be programmed, scheduled, 
dimmed, or turned on/off remotely.  

 

Linear LEDs Linear LED lamps or fixtures such as common 

recessed, suspended, or surface-mounted fixtures 

intended to provide ambient lighting in settings such as 

office spaces, schools, retail stores, and other commercial 

environments. 

 

LED Fixtures  

High or Low Bay 
LEDs 

LED lamps or fixtures such as pendent, 
recessed, or surface mounted fixtures specific 
for indoor high ceiling spaces that would not be 
classified as ambient linear lighting.  

 

Exterior LEDs LED lamps or fixtures for use outdoors or in 
locations open to elements like building 
exteriors, parking garages, or wide-open 
spaces. 

 

Screw-In LEDs LED lamps or fixtures used for task lighting and 
found in applications such as table lamps, 
ceiling fans, recessed cans, or tracking lighting. 

 

 
 

SO6. Why didn't you purchase these additional LEDs through a program sponsored by <PA>? 
[DO NOT READ.  SELECT ALL THAT APPLY] 

1. Too much paperwork 
2. Cost savings not worth the effort of applying 
3. Takes too long for approval 
4. The equipment would not qualify 
5. Vendor does not participate in program 
6. Outside the <PA>’s service territory 
7. No time, needed equipment immediately 
8. Thought the program ended 
9. Didn’t know the equipment qualified under another program 
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10. Just didn’t think of it 
11. Unable to get rebate- unsure why 
12. Other- Specify [If “Equipment would not qualify”, code as SO6 = 4] 
13. Don’t Know 
14. Refused 

 

SO6a. [If SO6=4] Why didn’t the equipment qualify? 

1. Record Answer________ 
2. Don’t Know 
3. Refused 

 
SO7. On a scale of 0 to 10, where 0 is "no influence at all" and 10 is "a great deal of influence", how much influence did the 
[if aware=yes] <PA> assistance; [if aware=no] reduction in purchase cost due to <PA> assistance; have on your decision to 
purchase the additional LED equipment without an incentive? 

1. Enter Answer (0-10) ___ 
2. Don’t Know 
3. Refused 

 

Lighting Purchasing Practices 
LP1. Where does your firm make the MAJORITY of your light bulb purchases? 
[Do not read list, select only one] 

1. Drug Stores (CVS, Rite Aid, Walgreens)  
2. Grocery Stores (Star Market, Market Basket, Whole Foods)  
3. Convenience Stores (Seven-Eleven, Tedeschis)  
4. Small Hardware Stores (Ace or True Value)  
5. Large Hardware Stores (Home Depot, Lowes)  
6. Club Stores (Costco, Sam's Club)  
7. Online Store 
8. Distributor 
9. Contractor 
10. Energy Services Company  
11. Mass merchandise stores (Target/Walmart/Staples)  
12. Lighting stores 
13. Electronic stores (Best buy)  
14. Discount stores (Dollar General, 99 Cents store)  
15. OPEN\Other-record  
16. Don’t Know 
17. Refused  
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Additional Data Collection Recruitment  
OR1. As part of our study, we are also interested in verifying installation of lighting equipment either through virtual or on-site 
inspections. As a reminder, your participation will allow the Massachusetts Program Administrators to build and maintain 
better energy savings offerings for customers like you. This is not an energy audit and we are not trying to sell you anything.  
 
The safety of our customers and employees are our highest priority. To this end, we have implemented mitigation strategies 
(including shifting work to remote / virtual delivery mechanisms) as it relates to energy efficiency work. We would like to 
know if you would be willing to speak with one of our staff about your lighting equipment and potential for either a virtual or 
physical on-site inspection. The inspection would be scheduled at a time convenient for you and to thank you for your 
participation, we would offer you a $200 gift card. 
Would you be willing to speak to a team member about virtual or on-site inspections? 

1. Yes – either on-site or virtual [GO TO OR3] 
2. Yes – only virtual [GO TO OR3] 
3. No [GO TO OR4] 
4. Don’t Know [GO TO OR2] 
5. Refused [THANK AND TERMINATE] 

 
[DO NOT READ; IF NEEDED] 
FAQ regarding COVID-19 precautions: All of our staff have received health and safety training to mitigate the risk of COVID-
19 contraction. Our staff will limit contact while on-site, practice social distancing with site contacts, wear gloves, masks, 
coveralls, and safety glasses. Staff will wear new sanitized equipment when arriving for a site visit. Staff conducting on-site 
visits as part of this study must meet three criteria before being cleared to visit customer sites: no symptoms, no contact with 
any person under investigation for COVID-19 in the last 14 days, and no travel to a country or area in the past 14 days for 
which the CDC has issued a level 2 or 3 travel designation. For more information or concerns you can contact Ben Crosby at 
National Grid at (781) 907-5106. 
 
OR2. You do not have to decide now. Would it be okay if someone calls you when inspections are being scheduled to talk 
more about what would be involved? 

1. Yes [GO TO OR3] 
2. No [GO TO OR4] 

 
OR3. We just need to confirm your contact information so we can call to discuss the inspection: 

1. <contact>: 
2. <Address>: 
3. Phone number: 
4. Email: 
5. Best time to reach you: 
6. Morning 
7. Afternoon 
8. Evening 
9. Anytime 
10. Other 

 
OR4. [ASK IF OR1=2, 3, OR 4 OR IF OR2=2] 
[IF PHONE: “May I ask why”/IF ONLINE: “Why”] are you not interested in the inspection? 
[DO NOT READ. PROBE. MULTIPLE RESPONSE] 

1. Too busy / inconvenient 
2. The visit will take too long 
3. $200 is not enough money 
4. I do not want anyone at our business 
5. Concerns about COVID-19/Virus/Safety 
6. We have already done too many onsite visits in the past 
7. Other - specify 
8. Don't Know / Refused 

 
OR5. Those are all the questions [IF PHONE: “I”/IF ONLINE: “we”] have for you today. [IF PHONE: “I’d”/IF ONLINE: “We 
would”] like to thank you for your time and assistance 
with our research efforts. Have a good day. 

 



 
 

 

 

About DNV 
DNV is a global quality assurance and risk management company. Driven by our purpose of safeguarding life, property and 
the environment, we enable our customers to advance the safety and sustainability of their business. We provide 
classification, technical assurance, software and independent expert advisory services to the maritime, oil & gas, power and 
renewables industries. We also provide certification, supply chain and data management services to customers across a 
wide range of industries. Operating in more than 100 countries, our experts are dedicated to helping customers make the 
world safer, smarter and greener. 
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