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Executive Summary 

This report documents the findings of Cadmus’ impact evaluation of three Silicon Valley Power (SVP) 

demand-side management (DSM) programs for program year (PY) 2015: Keep Your Cool, CoolerMiser, 

and Business Snapshot Audit and Direct Install. Cadmus also provided a process evaluation of SVP’s 

Business Snapshot Audit and Direct Install program for PY2015. 

Cadmus conducted the evaluation of the PY2015 DSM programs for SVP to document program effects. 

The impact evaluation focused on the physical verification of measures installed under these programs 

and ensured that the measures were still in use and working properly. Measure savings were based on 

the deemed values used by each program. Net savings were based on deemed net-to-gross values. For 

this independent evaluation of annual electricity consumption and demand impacts for SVP’s programs, 

Cadmus conducted the following tasks:  

• Identifying and assessing the quality of data obtained to support the impact evaluation;  

• Determining the gross estimates of energy and demand savings;  

• Determining the net impact of energy and demand savings; and 

• Assessing how effective the program implementation process was and gauging customer 

satisfaction. 

SVP staff members and third-party contractors who specialized in particular market sectors and 

measures implemented the three PY2015 programs. Those programs provided 6,452 measures, claiming 

1,217,558 kWh and 283.7 kW of reported annual savings. 

Realization Rate 

As shown in Table 1 and Table 2, Cadmus’ impact evaluation determined that the programs have 

achieved 1,248,852 kWh and 297.9 kW evaluated annual savings, resulting in a realization rate of 105%. 

The realization rates for the Keep Your Cool program and the Business Snapshot Audit and Direct Install 

program were affected by correcting the reported energy savings calculations. The realization rates for 

the CoolerMiser program and Business Snapshot Audit and Direct Install program were also affected by 

updating the measure count based on our sample project site visits and correcting typographical errors 

caused by manual database entry.  
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Table 1. Gross Program Energy Savings 

Program 

Reported 

Annual 

Savings (kWh) 

Evaluated 

Annual 

Savings 

(kWh) 

Realization 

Rate (kWh) 

Savings 

Variance 

(kWh) 

Keep Your Cool         240,613  223,333 97% -7,280 

CoolerMiser 128,398 122,992 96% -5,406 

Business Snapshot Audit and Direct Install 848,547 902,527 106% 53,980 

Total     1,217,558    1,248,852  105%   41,294  

Table 2. Gross Program Demand Savings 

Program 

Reported 

Annual 

Savings 

(kW) 

Evaluated 

Annual 

Savings (kW) 

Realization 

Rate (kW) 

Savings 

Variance 

(kW) 

Keep Your Cool 27.0 26.3 97% -0.7 

CoolerMiser 4.5 4.3 96% -0.2 

Business Snapshot Audit and Direct Install 252.2 267.3 106% 15.1 

Total 283.7 297.9 105% 14.2   

 

Net-to-Gross  

The net-to-gross (NTG) evaluation assessed the net energy savings based on SVP’s NTG ratios from 

Database for Energy Efficient Resources (DEER). The overall net energy and demand savings for all three 

evaluated SVP programs are shown in Table 3. 

Table 3. Net-to-Gross Program Energy Savings 

Program 
Gross Energy 

Savings (kWh) 

Net Energy Savings 

(kWh) 
Net to Gross Ratio 

Keep Your Cool  225,333  189,833   0.85  

CoolerMiser 122,992  104,543   0.85  

Business Snapshot Audit and Direct Install  902,527   803,249   0.89  

Total  1,248,852  1,097,625  0.88 
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Introduction 

Overview 

This report documents the findings of Cadmus’ impact and process evaluations of three SVP DSM 

programs provided to commercial customers in PY2015. SVP, Santa Clara’s municipal electric utility, has 

committed to ensuring an affordable, reliable, and clean future energy supply for its electric customers. 

In 2005, California Senate Bill 1037 (Kehoe) established several important policies regarding energy 

efficiency. One key provision makes a statewide commitment to cost-effective and feasible energy 

efficiency, with the expectation that all utilities consider energy efficiency before investing in any other 

resources to meet growing demand. A critical component of fulfilling this commitment requires 

reporting expected and actual energy and demand savings, determined through an independent 

evaluation, measurement, and verification (EM&V) process.  

Cadmus conducted this study in accordance with the California Energy Commission (CEC) EM&V 

Guidelines for Publicly-Owned Utility (POU) Energy Efficiency Programs. The CEC guidelines note that the 

purposes of program evaluations are to: 

• Reliably document program effects; and 

• Improve program designs and operations to be more cost-effective at obtaining energy 

resources. 

Cadmus conducted an impact evaluation of the following PY2015 DSM programs to document program 

effects for SVP: Keep Your Cool offered a suite of energy efficiency measures to businesses to retrofit 

their existing refrigeration systems. CoolerMiser offered free installation of the CoolerMiser, a controller 

for glass-front coolers that reduces energy use by adjusting operation based on load, sales, and the 

environment. Business Snapshot Audit and Direct Install, a program for SVP’s small (200 kW or less 

demand) commercial and industrial customers, provided a free audit and direct installation of various 

lighting equipment, showerheads, and pre-rinse spray valves. Cadmus also conducted a process 

evaluation of the Business Snapshot Audit and Direct Install program. This program provides free energy 

audits to businesses, and if the audit identifies existing measures that qualify for replacement under the 

program, the business will receive energy-efficient measure replacements directly installed by the 

program’s contractor.  

Impact Evaluation Approach 

The impact evaluation focused on the physical verification of measures installed under these programs 

and ensured that the measures were still in use and working properly. Measure savings were based on 

the deemed values used by each program. Net savings were based on deemed net-to-gross values.  

Through this independent evaluation of annual electricity consumption and demand impacts for SVP’s 

three PY15 DSM programs, Cadmus conducted the following tasks:  

• Identifying and assessing the quality of data obtained to support the impact evaluation;  

• Determining the gross estimates of energy and demand savings;  
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• Determining the net impact of energy and demand savings; and 

• Assessing how effective the program implementation process was and gauging customer 

satisfaction. 

Measurement and Verification Methodology 

The following section presents an overview of our measurement and verification (M&V) approach and 

the methodology used for evaluating prescriptive energy efficiency measures installed under the PY2015 

programs. Our approach balanced available budget and desired statistical certainty.  

M&V Method Selection  

The M&V method for each project type was developed with adherence to the International 

Performance Measurement and Verification Protocols (IPMVP)
 

and the appropriate CEC POU protocols. 

The appropriate category of the IPMVP for evaluating the three programs is Option A, Retrofit Isolation: 

Key Parameter Measurement. This method uses engineering calculations and partial site measurements 

to verify the savings resulting from specific measures. Parameters that are not measured are estimated 

based on historical data, manufacturer’s specifications, or engineering judgment. 

Documentation and Energy Savings Algorithm Assessment 

Before developing a statistically significant sample set for each program, Cadmus requested detailed 

project files. We examined pertinent documentation regarding: 

• Energy-efficiency measure data, such as fixture wattage, savings calculations and methodology, 

baseline condition, and the appropriateness and validity of calculations. 

• The scope of data, to identify whether all calculations and assumptions are present. 

Projects for which Cadmus conducted site visits first received a rigorous technical review of project 

documentation including the program database, savings calculator, and audit and incentive documents 

(for the programs that included incentives) provided by SVP. Cadmus used this information to compare 

the assumptions and methodologies of the original analysis to data collected on site, identify 

participants and measures installed, and verify the reported energy and demand savings. We reviewed 

the project data to look for any discrepancies in the data reported, missing values, and double-counting 

of savings associated with the measures installed under the programs. To validate the tracked deemed 

savings for the programs, we relied on the assumptions from the deemed savings values previously used 

by the implementer, in addition to the program data, which provided the deemed measure-level savings 

values used for each project. 

After assessing the project files, Cadmus selected random sample sites within each program for site 

visits.  

Sample Development 

The Cadmus approach and the sampling techniques we used are consistent with the CEC POU EM&V 

protocols. For the Keep Your Cool and CoolerMiser programs, we used a simple random sampling 

process to determine which participants to include in the site visits to verify measure installation. For 

the Keep Your Cool program, we reviewed impact evaluations of three similar programs funded by other 
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POUs: Alameda, Healdsburg, and Truckee. Using these evaluations as a basis, Cadmus selected seven 

sites to include in the program sample set based on estimates that the absolute precision of the 

installation service rate (ISR)1 at the program level was 19% at an 80% confidence level. For the 

CoolerMiser program, Cadmus selected 28 sites to include in the program site visit sample with an 

estimated ISR at the program level of 8% at a 90% confidence level.  

For the Business Snapshot Audit and Direct Install program, we used a stratified random sampling 

approach. The program savings were dominated by 24 large projects. Cadmus divided the population 

into four strata based on reported annual electric energy savings, representing very large, large, 

medium, and small projects, as shown in Table 4. The very large projects group is referred to as the 

census group because all projects were included in the sample set rather than being selected randomly. 

Within the other three strata, Cadmus selected a random sample of projects for which we would 

conduct site visits with data collection and analysis. We proposed visiting a census of sites in the stratum 

with the 24 largest projects to increase the statistical reliability of the overall savings estimate. The 

proposed sample size relied on assumptions for error ratios for the major measures associated with 

each project, derived from past experience evaluating similar programs. 

Cadmus identified a total sample of 68 projects (including the 24 census sites) to include site visits to 

verify measure installation. Our team estimated the absolute precision of the ISR at the program level to 

be 10% at a 90% confidence level.  

Table 4. Proposed Business Snapshot Audit and Direct Install Program Sample by Stratum 

Stratum Population (Project Sites) Sample Size Stratum Definition 

Census 24 24 
4th Quartile kWh Savings 

(≥ 7,009 kWh) 

Large 50 5 
3rd Quartile kWh Savings 

(<7,009 kWh, ≥ 2,608 kWh) 

Medium 80 8 
2nd Quartile kWh Savings 

(< 2,608 kWh, ≥ 1,141 kWh) 

Small 320 31 
1st Quartile kWh Savings 

(< 1,141 kWh) 

Total 474 68   

 

Data Collection: Site Visit Verification  

To verify the quantities of measures installed, we documented through the site visits whether the 

reported measure units were installed, in use, and operating properly. Based on these field data, 

Cadmus determined the realization rate, evaluated energy savings, and energy savings variance for the 

program’s measures. 

                                                           
1 The ISR indicates the percentage of measures reported as installed that were verified.  
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Cadmus’ field engineers utilized direct observation of sampled projects to verify measure installation. 

While on site, Cadmus’ field engineers documented details regarding the count and characteristics of 

installed measures. For each program, the following information was collected during site visits: 

Keep Your Cool: 

• Count of lighting fixtures, by type 

• Lamp technology and type (e.g., 4-foot linear fluorescent, LED sconce) 

• Lamp wattage 

• Number of lamps per fixture 

• Lamp manufacturer’s name and product model number, when available 

• Lighting control type 

• Strip curtain length and condition 

• Automatic door closers’ operations 

• Electronically commutated (EC) motors’ operations 

• EC motors’ manufacturer’s name and product model number, when available 

CoolerMiser: 

• Vending machine occupancy sensor 

• Vending machine occupancy sensor operations 

• Vending machine type 

• Vending machines’ manufacturer’s name and product model number, when available 

Business Snapshot Audit and Direct Install: 

• Count of lighting fixtures, by type 

• Lamp technology and type (e.g., 4-foot linear fluorescent, LED sconce) 

• Lamp wattage 

• Number of lamps per fixture 

• Lamps’ manufacturer’s name and product model number, when available 

• Lighting control type 

• Room activity or function category 

• Low-flow showerhead flow rate 

• Low-flow showerheads’ manufacturer’s name and product model number, when available 

• Pre-rinse spray valves flow rate 
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• Pre-rinse spray valves’ manufacturer’s name and product model number, when available 

Interviews with Facility Personnel 

As part of the data-collection process, Cadmus field engineers met with staff members who were 

familiar with the site. The team used a set of questions that asked facility personnel to confirm current 

occupancy type or facility use, estimated date of installation, and other items that might significantly 

affect a facility’s measure-related energy consumption. This was an additional means of verifying the 

accuracy of the assumptions in energy savings calculations. 

Data Analysis 

For each measure that was installed through the programs, we used the Savings Estimation Technical 

Reference Manual for the California Municipal Utilities Association (herein the “TRM Manual”) to 

determine evaluated savings using a prescriptive deemed method on a measure-level basis. We 

calculated total evaluated energy (kWh) savings and total evaluated peak demand (kW) savings as a 

product of the number of measures verified as installed at each site and the deemed savings per 

measure.  

Extrapolation from Sample to Program Population 

To evaluate the overall effectiveness of each program in terms of reducing electricity consumption and 

demand, Cadmus extrapolated the M&V results to the overall program population to estimate the 

evaluated program savings. The impact evaluation activities resulted in adjustment factors, or 

realization rates, that we applied to the reported savings documented in the program tracking records.  

• The project savings realization rate is the ratio of the evaluated savings determined from the 

site M&V activities to the reported savings. 

• The program savings realization rate is the weighted average of project realization rates for all 

projects in the sample.  

We calculated the evaluated gross savings by multiplying the program savings realization rates by the 

program-reported savings. These reflect the energy impact of the program’s measures.  

Total program evaluated gross savings were adjusted using the following equation: 

��ℎ������	�
 = ��ℎ����	�
 ∗ �������	�����������	����2 

We used the findings from these evaluation activities to verify the energy savings calculations used in 

the energy efficiency programs and to make recommendations on how to improve the programs and 

algorithms used to estimate energy consumption savings. As appropriate, the Cadmus team has made 

recommendations on modifications and updates to SVP’s energy-savings estimation procedures, on a 

program-by-program basis, which can be found in the Findings and Recommendations section.  

                                                           
2 Demand (kW) savings was treated in a similar manner. 
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Keep Your Cool Program Impact Evaluation 

Program Description 

Blue Earth Energy Management Services implemented the Keep Your Cool Program under contract with 

SVP. The program offered a suite of energy efficiency measures to businesses to retrofit their existing 

refrigeration systems. Several measures were offered including: 

• Strip Curtains 

• Door Closers 

• EC Motors 

• Fan Speed Controllers 

• Fan Coil Unit Motors 

• LED Case Lights 

• LED Canopy Lights 

• Automatic Closing Doors 

• Floating Head Pressure Control  

As shown in Table 5, the installed measures were evenly distributed between approximately one-third 

EC motors, one-third lighting, and one-third strip curtains. Less than 2% of projects included fan speed 

controllers. No other measure types were installed under the program. The majority (44%) of projects 

involved installation of EC motors, followed closely by strip curtains at 39%. As of early September, a 

total of 57 measures had been installed under the program. 

Table 5. Keep Your Cool Program Characteristics 

Measure 

Program 

Measure 

Total 

Percentage 

of Program 

Measures 

Percentage of 

Reported kWh 

Savings for Each 

Program 

Measure 

Sampled 

Measure 

Total 

Percentage 

of Sampled 

Measures 

Percentage of 

Reported kWh 

Savings for Each 

Sampled 

Measure 

EC Motors 25 44% 31%              10  50% 42% 

Fan Speed 

Controllers 
3 5% 2% 0                   0% 0% 

Lighting 7 12% 33%                2  10% 22% 

Strip 

Curtains 
22 39% 34%                8  40% 36% 

Total 57 100% 100%             20  100% 100% 
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Impact Evaluation Results 

Prior to conducting on-site visits of the sample set, Cadmus thoroughly reviewed the Keep Your Cool 

savings calculator that the implementer, Blue Earth Energy Management Services, provided to SVP. The 

implementer utilized the TRM Manual to derive the measure-level energy savings. The TRM Manual 

specifies all abovementioned installed measures based on unit energy savings (UES) that represent an 

average or weighted average of similar savings measures (e.g., savings per motor). See Appendix B for 

more detailed information on the TRM Manual. 

Our onsite verifications determined that all measures were properly installed and functioning as 

expected. Cadmus used the prescriptive-based savings method to review the UES values applied to the 

reported Keep Your Cool installed measures and found that most were correct, but there were some 

discrepancies. Specifically, the implementer incorrectly applied 146 kWh savings for every one foot of 

strip curtain length, regardless of building type, although the TRM Manual requires 120 kWh per foot to 

be applied for all grocery facilities. This resulted in a decreased program realization rate of 91% for strip 

curtains, as shown in Table 6. The correct UES values were used for the EC motors and lights; however, 

the evaluation team noticed a numerical typo in the reported savings for one site. Correcting this typo 

slightly increased the EC motor program realization rate by 0.1% 

Table 6. Keep Your Cool Program Energy Savings 

Measure 

Reported 

Annual 

Savings 

(kW) 

Reported 

Annual 

Savings 

(kWh) 

Evaluated 

Annual 

Savings 

(kW) 

Evaluated 

Annual 

Savings 

(kWh) 

Realization 

Rate (kW) 

Realization 

Rate (kWh) 

Savings 

Variance 

(kW) 

Savings 

Variance 

(kWh) 

EC Motors 7.2       74,940         7.3 75,042  100% 100% 0.1           102  

Fan Speed 

Controllers 
0.9        4,137          0.9         4,137  100% 100%  -                 -   

Lighting 11.4      78,700           11.4      78,700  100% 100%  -                  -   

Strip 

Curtains 
7.4       82,836           6.8    75,454   91% 91%  (0.7)  (7,382) 

Total 27.0 240,613  26.3 233,333   97% 97%  (0.6) (7,280) 

 



 

11 

CoolerMiser Program Impact Evaluation 

Program Description 

SBW Consulting implemented the CoolerMiser program for SVP. The program offered free installation of 

the CoolerMiser, a controller for glass front coolers that reduces energy use by adjusting operation 

based on load, sales, and the environment. The units were offered to qualified customers on a first-

come, first-served basis from July 2014 through mid-May 2015, with follow-up calls performed through 

June 2015. The program provided 250 CoolerMisers at 75 sites through PY2015. 

Impact Evaluation Results 

Prior to conducting site visits of the sample set, Cadmus thoroughly reviewed the CoolerMiser savings 

calculator that the implementer provided to SVP. The implementer utilized a prescriptive method 

described in the SBW Commercial Cooler Miser Installation and Metering Pilot Study for measure-level 

energy savings. Our verification visits found that two sites had fewer CoolerMiser units than reported, 

for a total of four missing units. All other sampled sites appeared to have all units properly installed and 

functioning as expected. The updated energy savings calculations resulted in a program realization rate 

of 96%, and a decrease of 5,406 kWh and 0.2 kW savings for the CoolerMiser program, as shown in 

Table 7.  

Table 7. CoolerMiser Energy Program Savings 

Reported 

Annual 

Savings 

(kW) 

Reported 

Annual 

Savings 

(kWh) 

Evaluated 

Annual 

Savings 

(kW) 

Evaluated 

Annual 

Savings 

(kWh) 

Realization 

Rate (kW) 

Realization 

Rate (kWh) 

Savings 

Variance 

(kW) 

Savings 

Variance 

(kWh) 

4.5 128,398 4.3 122,992 96% 96% (0.2)  (5,406) 

 

 



 

12 

Business Snapshot Audit and Direct Install Impact Evaluation 

Program Description 

Efficiency Services Group (ESG) implemented the Business Snapshot Audit and Direct Install program for 

SVP. The program was for SVP’s small (200 kW or less demand) commercial and industrial customers 

and provided a free audit and direct installation of various lighting equipment, showerheads, and pre-

rinse spray valves. ESG provided detailed customer data and possible measure installation leads from 

the audit to SVP. 

As shown in Table 8, ESG installed measures at 474 sites by the end of PY2015.  

Table 8. Business Snapshot Audit and Direct Install Actual Strata Characteristics 

Stratum Name 
Stratum Reported 

Annual Savings (kWh) 

Number of Sites in 

Each Stratum 

Percentage of Program 

Reported Savings in 

Each Stratum 

Small          143,565                  320  17% 

Medium          147,108                    80  17% 

Large          222,100                    50  26% 

Census          335,774                    24  40% 

Total          848,547  474 100% 

 

Cadmus’ site visits by stratum varied from the planned quantities shown earlier and in Table 9. We were 

unable to recruit three of the planned 24 sites in the census category. To offset this shortfall, we were 

able to provide significantly more site visits in other strata. The revised sample set, shown below in 

Table 9, still maintains the program-level ISR at 10% at a 90% confidence level. 

Table 9. Business Snapshot Audit and Direct Install Characteristics of Sample 

 

Sample 

Reported 

Savings (kWh) 

Planned 

Number of 

Sites Sampled 

in Stratum 

Number of 

Sites Sampled 

in Stratum 

Percentage of 

Stratum  

Sampled 

Percentage 

of Program 

Savings 

Sampled 

Small             17,177  31 39 48% 7% 

Medium             27,159  8 14 17% 12% 

Large             27,356  5 7 9% 12% 

Census          157,516  24 21 26% 69% 

Total          229,208  68 81 100% 100% 

 

Impact Evaluation Results 

Prior to conducting site visits, Cadmus thoroughly reviewed the Direct Install savings calculator that ESG 

provided to SVP. The implementer utilized the TRM Manual to derive the measure-level energy savings. 
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The TRM Manual specifies a UES value for each of the measure types included in the program. See 

Appendix B for more detailed information on the TRM Manual.  

Using the prescriptive-based savings method, Cadmus reviewed the implementer’s reported UES values 

applied to each measure and identified discrepancies. Initially, Cadmus could not interpret the 

implementer’s savings algorithms or match up the TRM Manual UES with the savings values assigned to 

each measure as shown in their calculator. To understand how the implementer derived the savings 

estimates, we interviewed ESG. They explained that their intent had been to provide conservative 

savings estimates, but they were unable to clarify how individual values had been derived due to lack of 

adequate documentation and the unavailability of the staff member who had done the calculations. It 

appeared ESG may have tried averaging energy saving values across all building types listed in the TRM 

Manual for each lighting measure.  

The values the implementer used for each measure are shown in Table 10. The TRM Manual provides 

values that are specific to each building type as shown in Table 11, so the values used by the 

implementer represented an average or typical value and did not reflect the building application.3 

Cadmus recalculated what the reported savings would have been if the implementer had used the 

building-specific UES, and we determined that the program reported savings would have increased by 

34,035 kWh or by 9%.  

Table 10. Business Snapshot Audit and Direct Install Implementer’s UES Values 

Measure  Unit Type 
kWh per 

Unit 
QTY Total kWh 

LED downlight, screw-in lamp, 4-20W, interior Lamp 163.00 7,000 1,141,000 

LED MR16, pin-based lamp, interior Lamp 52.00 2,500 130,000 

LED downlight, screw-in lamp, 4-20W, exterior Lamp 195.00 1,250 243,750 

Bi-level; Stairwell Retrofit Fixture 302.00 50 15,100 

Exterior Lighting Retrofit: 40W Induction Lamp Fixture 64.24 50 3,212 

Exterior Lighting Retrofit: 60W Induction Lamp Fixture 380.42 50 19,021 

Exterior Lighting Retrofit: 60W Ceramic Metal Halide Fixture 558.09 50 27,905 

Exterior Lighting Retrofit: 90W Ceramic Metal Halide Fixture 778.91 50 38,946 

Exterior Lighting Retrofit: 140W Ceramic Metal Halide Fixture 1,276.77 50 63,839 

Low-Flow Showerhead Showerhead 124.50 63 7,781 

Pre-Rinse Spray Valve, 0.65 gpm Valve 841.00 10 8,410 

LED Open Sign Sign 150.00 5 750 

Total   11,128 1,699,713 

 

 

 

                                                           
3  We discussed these values with the implementer and they were unable to determine how they were calculated.  
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Table 11. Business Snapshot Audit and Direct Install Building-Specific UES Values 

Measure Name Building Type Peak kW Annual kWh EUL 

LED downlight, screw-in lamp, 4-20W Assembly 0.022939 130 9.578544 

LED downlight, screw-in lamp, 4-20W Big Box Retail 0.039297 219 5.854801 

LED downlight, screw-in lamp, 4-20W Bio/Tech Manufacturing 0.042634 188 7.082153 

LED downlight, screw-in lamp, 4-20W Community College 0.027149 128 10.33058 

LED downlight, screw-in lamp, 4-20W Conditioned Storage 0.034435 159 7.309942 

LED downlight, screw-in lamp, 4-20W Department Store 0.035989 175 7.39645 

LED downlight, screw-in lamp, 4-20W Fast-Food Restaurant 0.045316 242 5.165289 

LED downlight, screw-in lamp, 4-20W Grocery 0.029173 219 5.09165 

LED downlight, screw-in lamp, 4-20W Hospital 0.041576 278 4.752852 

LED downlight, screw-in lamp, 4-20W Hotel 0.011787 94 12.82051 

LED downlight, screw-in lamp, 4-20W Large Office 0.038023 141 9.469697 

LED downlight, screw-in lamp, 4-20W Light Industrial Manuf. 0.042470 161 7.763975 

LED downlight, screw-in lamp, 4-20W Motel 0.008756 77 16.12903 

LED downlight, screw-in lamp, 4-20W Nursing Home 0.033299 208 6.009615 

LED downlight, screw-in lamp, 4-20W Primary School 0.001532 110 11.68224 

LED downlight, screw-in lamp, 4-20W Refrigerated Warehouse 0.034381 367 5.24109 

LED downlight, screw-in lamp, 4-20W Re-locatable Classroom 0.001195 124 10.08065 

LED downlight, screw-in lamp, 4-20W Secondary School 0.001255 116 10.96491 

LED downlight, screw-in lamp, 4-20W Sit-Down Restaurant 0.045628 239 5.175983 

LED downlight, screw-in lamp, 4-20W Small Office 0.039959 132 9.65251 

LED downlight, screw-in lamp, 4-20W Small Retail 0.039592 174 7.39645 

LED downlight, screw-in lamp, 4-20W Unconditioned Storage 0.027329 163 7.309942 

LED downlight, screw-in lamp, 4-20W University 0.026499 125 10.6383 

 

Although the majority of sampled sites had all measures properly installed and functioning as expected, 

Cadmus’ verification visits found that several sites had fewer installed measures than reported. None of 

the measures were installed at four sampled sites. Although these measure shortfalls tended to 

decrease the realization rate, the corrected building-specific UES increased the overall program 

realization rate to 106%, as shown in Table 12. 
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Table 12. Business Snapshot Audit and Direct Install Program Energy Savings 

Stratum 

Stratum 

Reported 

Savings (kW) 

Stratum 

Reported 

Savings 

(kWh) 

Stratum 

Evaluated 

Savings (kW) 

Stratum 

Evaluated 

Savings (kWh) 

Realization 

Rate 

Small  63.6          143,565   56.0     126,799  88% 

Medium  56.0          147,108   53.2     139,893  95% 

Large  61.8          222,100   75.4     270,683  122% 

Census  70.8          335,774   77.1     365,152  109% 

Total   252.2          848,547   267.3     902,527  106% 
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Business Snapshot Audit and Direct Install Process Evaluation 

Introduction 

To inform findings and recommendations regarding the program design and operations, Cadmus 

performed a limited process evaluation of the Business Snapshot Audit and Direct Install program. In 

support of the process evaluation, Cadmus conducted interviews with a sample of program participants 

and knowledgeable program staff members. Our team conducted the staff interviews on December 15, 

2014. The interview was intended to gather information on the functioning of the program and areas for 

program improvement. During this interview, the evaluation team developed a better understanding of 

the current state of the program, the greatest challenges for the program, and questions program staff 

members had for participants.  

Cadmus also completed interviews with a sample of participants to gather process evaluation 

information. In PY2015, 474 sites participated in SVP’s Business Snapshot Audit and Direct Install 

program, 68 of which were included in the proposed onsite verification sample set. Cadmus contacted 

all 68 sites included in the proposed sample set to conduct process interviews. A total of 50 sites agreed 

and were able to complete the interview.  

Cadmus staff members made the interview calls on weekdays, during normal California business hours, 

excluding holidays. The calls lasted between 5 and 10 minutes. The evaluation team left voicemail 

messages with participants who did not respond after two calls, so that participants could contact 

Cadmus when it was convenient for them. Cadmus considered participants unresponsive if they did not 

respond to at least three calls. 

The interviewer initially confirmed that the site participated in the Business Snapshot Audit and Direct 

Install program. The interviewer then asked participants a series of questions designed to gather 

information on the functioning of the program, possible areas for improvement, how participants 

learned about the program, how satisfied they were with the program and its components, and whether 

they had any challenges completing the program. Last, the interviewer asked whether the participant 

had any comments for SVP about their participation in the program or their service more generally. 

Findings from the participant and program staff interviews are presented in the following section. 

Process Evaluation Findings 

Program Procedure 

SVP staff members described the following procedure for implementing and executing the Business 

Snapshot Audit and Direct Install program: 

• ESG, the implementer, receives list of potential Business Snapshot Audit and Direct Install 

program participants from SVP and then sends an ESG representative to talk to the site 

representatives about the program. 

• An on-site measures audit is scheduled. Data is collected in an iPad and provided to SVP for 

recordkeeping. 
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• After the audit, if the site representatives agree to participate and the existing measures qualify 

for replacement, then ESG discusses retrofit options with the site staff made available through 

the program.  

• The site representatives then sign an agreement to allow the installation of program measures. 

• SVP receives monthly billing from ESG in the form of an Excel spreadsheet that lists all location 

information for customers who had measures installed or an audit performed. 

• SVP removes all sites from the “candidates list” that only received an audit from ESG.  

• SVP enters into Salesforce all customer information from ESG’s Excel spreadsheet to create a 

new customer account. 

• After a detailed account is created, a project is entered in Salesforce that shows all measures 

completed at the customer’s location. 

• All measure type and energy savings are recorded based on ESG’s scope of work (SOW) values, 

including unitized energy savings values (kWh). 

• For post-installation verification, Energy Resource Solutions (ERS)4 then create a sample of sites 

to visit based on a 20% count. 

• ERS contact the participants directly to schedule an appointment to conduct their post-

inspections of the sample sites. 

• If the visit shows that the product was either removed or had failed, SVP then contacts ESG to 

have those issues resolved. 

Marketing and Program Outreach 

SVP staff members reported that the door-to-door marketing method was used because of its simplicity 

and effectiveness. Cadmus found that the majority of participants remembered their encounter with 

ESG and discussion about the program. SVP has found that other marketing methods, such as flyers or 

online adverting are often less effective because the information is not always received by the site’s 

decision-makers. The marketing and outreach strategy has successfully garnered participants. As early as 

May 2015, based on the program tracking data that Cadmus received, the Business Snapshot Audit and 

Direct Install PY2015 program population consisted of 1,026 audits. This is about four times the number 

of audits originally projected. SVP has confirmed that they will continue the door-to-door outreach for 

the next program year.  

Program Implementation 

SVP staff members indicated that the existing implementation strategy will continue because of its 

success at exceeding its recruitment target. A small portion of participants (four of 50 interviewed) 

stated that scheduling convenient installation appointments was burdensome: often installations 

                                                           

4  ERS is a contractor to SVP providing program administration support.  
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needed to be done during business hours, and sometimes the installation noises were disruptive to 

business.  

Participant Satisfaction 

The majority of respondents (48 out of 50) were “extremely satisfied” or “very satisfied” with the 

Business Snapshot Audit and Direct Install program overall. A total of 47 participants stated that they 

were “extremely satisfied” or “very satisfied” with the equipment installed at their business, and 48 

participants said the same about the contractors who installed this equipment. A small portion of 

participants (8) would have liked more detailed program and measure information and/or faster 

communication (call backs, etc.).  

Cost savings was clearly the main motivator for participation. Nearly all of the sampled participants 

stated that reducing energy costs is what compelled them to complete the project. In response to an 

open-ended question asking participants whether they had any comments for SVP about their 

participation in the program, some respondents (8) said that they were pleased with the program and 

wanted to communicate their satisfaction to SVP. Many respondents expressed interest in learning 

about new program participation opportunities.  

Program Challenges and Barriers 

Program staff members identified a few challenging areas in terms of customer satisfaction and program 

design. Staff members discovered during their post-installation visits that some participants were 

removing fixtures due to dissatisfaction. From a project accounting standpoint, and for future program 

participation, this situation is problematic. SVP has addressed this problem by removing such sites from 

the program record of energy savings and the list of potential future program candidates. In general, 

during the post-installation inspection, ERS has sometimes found it challenging to pinpoint and locate all 

new measures. SVP has addressed this challenge early in the development of the program by requiring 

detailed location information, contacting the installer for more details, and even requesting the installer 

return to the site if need. Consistent with the feedback from a few participant interviews, SVP is aware 

of some concerns from participants with extended business hours about a potential installation 

disrupting business.  

To date, the most significant barrier is when the site’s decision-maker is not present onsite when the 

implementer is marketing the program, as well as during the audit, or available to review the audit 

findings and subsequent measure replacement recommendations. More multifamily housing common 

area sites will be targeted for the next program year, and SVP staff believe this will be the main barrier. 

Other upcoming changes to the program include adding more measures for small business, and SVP 

staff members anticipate that this change will cause new barriers and challenges. Most participants 

believed that the program was working well and did not need any changes, but a few interviewees 

suggested that SVP and/or ESG should explain in more detail where sites can find out about more 

energy efficiency programs, and that either entity should offer participants more education on the 

benefits of energy-efficient equipment and behaviors.   
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Findings and Recommendations 

Business Snapshot and Direct Install Process Evaluation 

1. Finding: SVP staff manually enter data collected from ESG into the Salesforce database to create 

new program participant accounts.  

Recommendation: Manual entry is leading to errors, including typos in site addresses, contact 

information, installed measures, and energy savings. SVP and ESG should consider modifying the 

program’s data collection and transfer procedures. 

2. Finding: Site data submitted to SVP is limited and lacks sufficient detail to fully support a review of 

energy savings calculations from ESG. 

Recommendation: To verify energy savings calculations, Cadmus needed to obtain additional data 

directly from ESG. We recommend that SVP obtain all site agreements and request that detailed 

measure descriptions be included for each site, preferably in an Excel spreadsheet.  

3. Finding: Not all project data submitted to SVP from ESG is transferred to Salesforce. When Cadmus 

requested data on participants’ existing and new measures, we received a spreadsheet that differed 

from data provided in Salesforce reports, thereby making program evaluation difficult. To obtain 

reported energy savings values, a separate Salesforce report needed to be created. Each line item in 

this report then needed to be matched to the non-Salesforce spreadsheet, resulting in a very time-

consuming process.  

Recommendation: We recommend that SVP maintain data in one database (such as Salesforces) to 

expedite internal or external reviews of data and calculation quality and to avoid reformatting large 

datasets for program evaluations. When Cadmus combined both sets of program reports (Salesforce 

and non-Salesforce), some sites were missing. After we asked SVP staff members about this issue, 

they updated their spreadsheet to capture the missing sites that were originally not reported. That 

situation illustrates the need to maintain all data in one location so that outliers and missing entries 

can be flagged.  

4. Finding: Some dissatisfied participants have removed the installed measures without consulting 

either SVP or ESG.  

Recommendation: SVP should require all participants to agree in a signed contract to directly notify 

either SVP or ESG and arrange for measure removal and return to ESG.  

5. Finding: The most significant program barrier is contacting a site’s decision-maker. 

Recommendation: The implementer should call ahead prior to arriving at a program candidate’s site 

to ask who the site’s decision-maker is and when s/he will be available. We recommend continuing 

door-to-door outreach for the next program year, but supplementing it with a brief call beforehand.  

6. Finding: Often installations were completed during business hours, and sometimes the participants 

found the installation equipment and noises to be disruptive to business. 

Recommendation: ESG should provide an after-business hours appointment option to minimize this 

burden.  
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7. Finding: Based on the evaluation team’s conversations with participants, cost savings was clearly the 

largest motivator for participation.  

Recommendation: SVP should consider ways to provide participants with estimated cost and energy 

savings, explaining that they are only estimates and savings may differ based on various factors, 

such as hours of use, etc. 

Impact Evaluation 

1. Finding: Cadmus determined from the implementer’s SOW that they used the TRM Manual to 

determine UES values for each measure type for the Keep Your Cool program and Business Snapshot 

Audit and Direct Install program. However, the calculations for how those UES values were applied 

was not available from the implementer or SVP for the Business Snapshot Audit and Direct Install 

program. Cadmus attempted to recalculate the reported savings using the same UES values 

presented in the SOW, but the results did not match.  

Recommendation: All implementers should provide the supporting calculations showing how their 

reported energy savings were derived, along with their UES values for items in the TRM Manual.  

2. Finding: During site inspections, Cadmus discovered that some sites recorded as participants did not 

complete the program and never had program measures installed (this was confirmed with site 

representatives). Other sites had fewer measures installed than reported. Furthermore, Cadmus 

found that it was challenging to track down and identify measures at some sites (specifically large 

facilities without a knowledgeable person there to direct the evaluation team). SVP staff stated that 

during their post-installation inspection, they also experienced this issue. 

Recommendation: Although the Business Snapshot Audit and Direct Install program already has a 

post-installation verification requirement for 20% of participating sites, we advise SVP to require 

implementers to physically document the measures installed. This can include an equipment 

receipt, but preferably would include a photograph of each measure with reference to its exact 

installation location. Floor plans or reflective ceiling plans are often not available, but the 

implementer should check if they are and, if so, should make a copy and mark the location of the 

installed measures there. 

Finding: Some of UES values submitted by the implementers were different than the UES values 

reported in the TRM Manual. For example, the Keep Your Cool program used 146 kWh savings for 

every one foot of strip curtain length for all building types, whereas the TRM Manual specifies UES 

by building type, specifically requiring 120 kWh per foot be applied for grocery facilities, resulting in 

an 91% realization rate for strip curtains. Similarly, the implementers for the Business Snapshot 

Audit and Direct Install program utilized an average UES savings across all listed building types in the 

TRM manual, instead of assigning the UES savings per a building’s specific building type.  

Recommendation: SVP (or a contracted third party) should verify that the UES values provided by 

each program’s implementer match the TRM Manual prior to the program’s start.  

3. Finding: Differing TRM Manual UES values have been provided for various building types for LED 

lighting measures. Instead of specifying the program participant’s building type and applying the 
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associated UES values, the implementer averaged the UES values across all building types and used 

this value for all program sites for the Business Snapshot Audit and Direct Install program. 

Recommendation: Cadmus recalculated what the reported savings would have been if the 

implementer had used the building-specific UES values and determined that the program savings 

would have increased by 34,035 kWh or by 9%. We recommend that SVP does not permit averaging 

of any UES values.  

4. Finding: Some sites were unresponsive to Cadmus’ attempts to schedule post-installation 

verification visits or participate in an interview.  

Recommendation: All participants should be required in a signed contract to permit a post-

installation inspection and follow-up interview.  
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Conclusion 

Realization Rate 

Cadmus’ impact evaluation determined that the programs have achieved 1,248,852kWh and 297.9 kW 

evaluated annual electricity savings. The implementation and execution of all three evaluated programs 

have been successful and this is reflected in the 105% realization rate for electricity savings shown in 

Table 13 and Table 14. 

The realization rates for the Keep Your Cool program and the Business Snapshot Audit and Direct Install 

program were affected by correcting the reported energy savings calculations. The realization rates for 

the CoolerMiser program and Business Snapshot Audit and Direct Install program were also affected by 

updating the measure count based on our sample project site visits and correcting typographical errors 

caused by manual database entry.  

Table 13. Gross Program Energy Savings 

Program 

Reported 

Annual 

Savings (kWh) 

Evaluated 

Annual 

Savings 

(kWh) 

Realization 

Rate (kWh) 

Savings 

Variance 

(kWh) 

Keep Your Cool         240,613  223,333 97% -7,280 

CoolerMiser 128,398 122,992 96% -5,406 

Business Snapshot Audit and Direct Install 848,547 902,527 104% 53,980 

Total     1,217,558  1,248,852   105% 41,294   

 

Table 14. Gross Program Demand Savings 

Program 

Reported 

Annual 

Savings 

(kW) 

Evaluated 

Annual 

Savings (kW) 

Realization 

Rate (kW) 

Savings 

Variance 

(kW) 

Keep Your Cool 27.0 26.3 97% -0.6 

CoolerMiser 4.5 4.3 96% -0.2 

Business Snapshot Audit and Direct Install 252.2 267.3 106% 15.1 

Total 283.7 297.9 105% 14.2   

 

Net-To-Gross 

The net-to-gross (NTG) evaluation assessed the net energy savings based on SVP’s NTG ratios from the 

Database for Energy Efficient Resources (DEER). The overall net energy for all three evaluated SVP 

programs are shown in Table 15. 
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Table 15. Net-to-Gross Program Energy Savings 

Program 
Gross Energy 

Savings (kWh) 

Net Energy Savings 

(kWh) 
Net to Gross Ratio 

Keep Your Cool 223,333  189,833   0.85  

CoolerMiser 122,992  104,543   0.85  

Business Snapshot Audit and Direct Install  902,527   803,249   0.89  

Total  1,248,852   1,097,625  0.88 
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Appendix A  

Participant Survey Instrument 

SVP survey 
instrument -Direct Install Program Participant.pdf

 

Program Staff Survey Instrument 

 

Interview Guide for 
Silicon Valley Power Direct Install Staff.pdf
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Appendix B  

TRM Manual 

CMUA _TRM 
manual_5 5 2014_Final.pdf

 
 


