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I.  Executive Summary 

A.  Introduction 

Since July 2001 the Cape Light Compact has delivered energy efficiency programs to all 
member towns on Cape Cod and Martha’s Vineyard.  This Annual Report provides 
detailed information on the Compact’s energy efficiency activities and savings during the 
course of calendar year 2004. 

In 2004, the Compact implemented the following set of efficiency programs: 

• The Residential ENERGY STAR® New Construction Program, which provides 
home buyers, home builders, and construction trade allies with technical assistance 
and financial incentives to increase the efficiency of homes that are newly built or 
undergo major renovations. 

• The Residential Home Energy Services Program, which provides all interested 
residential customers with energy savings education, the opportunity for a home 
energy audit and financial incentives for numerous electric and non-electric 
efficiency measures, including a no- interest loan to switch electric space heating 
systems to more efficient systems that use alternative fuels.  This program 
represents the integration of the Residential Conservation Services and the 
Residential High Use Programs that were offered previously. 

• The Residential ENERGY STAR Products and Services Program, which seeks to 
increase the availability and use of efficient lighting and appliances, including:  
clothes washers, room air conditioners, dehumidifiers and refrigerators.  This 
program is used to implement the Northeast Energy Efficiency Partnership 
(“NEEP”) initiatives and other regional market transformation efforts. 

• Residential High Efficiency Central Air Conditioning Program (“MA COOL 
SMART” with ENERGY STAR), was introduced in the Spring of 2004, promotes 
the purchase and installation of energy efficient central air conditioning systems in 
new construction and market conversion of older heating, ventilation and air 
conditioning (“HVAC”) units.  The program also is designed to increase the 
number of trained technicians in the state and to improve the quality of 
installations. 

• The Low-Income Single Family Program, which provides low-income customers in 
single-family dwellings with assistance in purchasing and installing efficient 
lighting, appliances, and weatherization measures. 

• The Low-Income Multi-Family Program, which provides owners and managers of 
low-income multi- family dwellings with assistance in purchasing and installing 
efficient lighting, appliances and space heating measures. 

• The Low-Income New Construction Program, which provides low-income housing 
development agencies, weatherization assistance program (“WAP”) providers, and 
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residential construction trade allies with incentives to increase the home energy 
rating of new low-income housing. 

• The Commercial and Industrial New Construction Program, which provides 
technical assistance and financial incentives to increase the efficiency in the 
construction, renovation, and/or remodeling of all commercial, industrial, 
government and multi- family housing facilities. 

• The Large Commercial and Industrial Retrofit Program, which provides technical 
and financial assistance to medium and large commercial and industrial (“C&I”) 
customers (those with peak demands greater than 100 kW) seeking to do 
discretionary replacements of existing operating equipment and processes in their 
facilities with high-efficiency alternatives. 

• The Small Commercial and Industrial Retrofit Program, which provides technical 
assistance, financial incentives and direct installation to C&I customers whose peak 
demands are less than 100 kW to replace existing operating equipment and systems 
with high-efficiency equipment. 

• The Government Agencies Program, which provides technical and financial energy 
efficiency assistance to all government facilities, including municipal, state and 
federal facilities.  For the purposes of reporting the results of this program in this 
Annual Report, the results of efficiency activities with small government customers 
are included in the Small C&I Retrofit BCR Activity, and the results of efficiency 
activities with large government customers are included in the Large C&I Retrofit 
BCR Activity.  

• The Commercial and Industrial Products and Services Program, which seeks to 
increase the availability and use of more efficient motors, lighting designs, and 
HVAC systems.  This program is used to implement NEEP and other regional 
market transformation initiatives.  The results of this program are included in the 
Large C&I Retrofit BCR Activity. 

B.  Report Organization 

This Executive Summary provides an overview of the Compact’s energy efficiency 
programs’ (referred to as BCR Activities) benefits and costs.  For each sector there are 
tables summarizing the lifetime energy savings, lifetime capacity savings, the non-energy 
benefits (NEBs), and the dollar values of the total benefits and the total costs.  The 
savings data are presented in two forms: “preliminary” data refers to savings estimates 
that are made without the benefit of an evaluation study for that program, and 
“evaluated” data refers to savings results that are based on program evaluations. 

Section II of this Annual Report provides a discussion of the methodology that is used for 
program monitoring and evaluation.  It presents a brief summary of the types of 
evaluations that are used, and a description of the methodology for estimated net energy 
savings.  It also includes a list of the evaluation studies that were used to prepare the 2004 
efficiency savings results. 
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Section III of this Annual Report provides more detailed results of the program activities.  
The tables in this section include information regarding the number of program 
participants, the annual efficiency savings and non-electric benefits, the benefit-cost ratio 
of the program, and the savings impacts by type of end-use (lighting, ,HVAC, motors, 
refrigeration, hot water, and end-user behavior). 

Finally, the appendices provide more detail regarding the monitoring and evaluation 
results and the program savings.  Of particular interest in this Annual Report, Appendix 3 
provides greater detail of program budgets (by category) and savings (by type). 

C.  Summary of Results 

Table 1 provides a summary of the program expenses and savings.  It also presents the 
percent change between the final evaluated results and (a) the preliminary evaluated 
results, and (b) the estimates of expenses and savings in the Compact’s 2003 Energy 
Efficiency Plan (EEP). 

The Compact’s 2004 program implementation expenses were roughly 16% higher than 
the 2004 budgets in the EEP.  This was the result of two effects.  First, there was a 
significant amount of carry-over funding available from the 2003 program budgets.  
Second, 2004 was a very successful year where customer demand for the Compact’s 
services was especially high.  As a result of this success, the Compact over-committed 
some of its 2004 budgets.  As indicated in the Compact’s 2005 EEP, the 2005 budgets 
were reduced slightly to address this over-commitment. 

As a result of the higher expenditures, the annual savings results were higher than those 
estimated in the EEP.  The preliminary annual 2004 energy savings are 14% higher than 
those in the 2003 EEP, as a consequence of the higher program expenditures.  However, 
the evaluated annual 2004 energy savings are only 4% higher than those in the 2003 EEP, 
once the evaluation impact factors are taken into account. 

The benefit cost ratio of the 2004 programs in total was a healthy 3.0, which is 
significantly higher than the ratio estimated in the 2003 EEP. 

Preliminary Filed Target
Program Implementation Expenses 7.3 $ - Millions 0% 16%
Total Expenses 7.6 $ - Millions 0% 15%
Annual Energy Savings 14.1 GWh -10% 4%
Annual Summer Demand Savings 1.8 MW -30% na
Annual Winter Demand Savings 2.9 MW -19% na
Lifetime Energy Savings 203.3 GWh -9% 3%
Lifetime Demand Savings 25.5 MW-Years -31% na
Total Resource Cost Test 3.00 Benefit / Cost 0% 33%
Performance Incentive - After Taxes 0 $ - Millions 0% 0%

SAVINGS AND EXPENSES FOR 2004
TABLE 1

Measurement Amount
Percent Change Comparison

Units

 
The values in the “Amount” column are the evaluated 2004 results.  These are compared with the 
“Preliminary” 2004 results, which are not adjusted for evaluation impact factors.  These are also 
compared with the “Filed Target” estimates of savings from the 2003 EEP. 
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D.  Summary of Results by Sector 

1.  Residential Programs 

Table 2 presents the lifetime energy savings, lifetime capacity savings, and lifetime non-
electric benefits for each of the residential programs.  It also presents the total cumulative 
benefits and costs, in 2004 present value dollars.  These total benefits and costs are used 
to determine whether each program is cost-effective, based on the total resource cost 
(TRC) test. 

Benefit-Cost Ratio
Activity Preliminary Evaluated Preliminary Evaluated Preliminary Evaluated $-Benefits $-Costs

A02a Residential Lost Opportunity 4,146               4,403        1,381 1,178 $426,210 $425,543 $1,303,625 $454,132
A02b Residential HVAC 3,607               3,607        2,768 2,768 $0 $0 $1,599,094 $138,690
A03a Residential Retrofit 1-4 56,971             52,830      5,143 3,350 $1,207,492 $1,206,073 $5,520,810 $1,920,427
A04a Residential Lighting 75,884             67,717      5,458 812 $311,088 $332,864 $5,448,283 $494,912
A04b Residential Appliances 11,053             11,053      3,554 3,554 $1,675,048 $1,675,048 $3,333,742 $537,683
Residential Total 151,661 139,611 18,304 11,662 $3,619,838 $3,639,527 $17,205,554 $3,545,845

TABLE 2
SUMMARY OF RESIDENTIAL BCR ACTIVITIES

Lifetime MWH Lifetime kW TRC ValuesLifetime $ NEB

 

Figures 1 through 4 present the same information as Table 2.  They indicate that most of 
the residential electricity savings are obtained from the Residential Lighting and 
Residential Retrofit programs; that most of the capacity savings come from the 
Residential Appliance and Residential Retrofit programs; that most of the non-electric 
benefits come from the Residential Lighting program; and that all residential programs 
are very cost effective. 

FIGURE 1 – RESIDENTIAL LIFETIME MWH
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FIGURE 2 - RESIDENTIAL LIFETIME kW
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FIGURE 3 - RESIDENTIAL LIFETIME $ NEB
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FIGURE 4 - RESIDENTIAL TRC VALUES
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2.  Low-Income Programs 

Table 3 presents the lifetime energy savings, lifetime capacity savings, and lifetime non-
electric benefits for each of the low-income programs.  It also presents the total 
cumulative benefits and costs, in 2004 present value dollars.  These total benefits and 
costs are used to determine whether each program is cost-effective, based on the total 
resource cost (TRC) test. 

Benefit-Cost Ratio
Activity Preliminary Evaluated Preliminary Evaluated Preliminary Evaluated $-Benefits $-Costs

B02a Low-Income Lost Opportunity 950              950           49.62 10.14 $16,072 $16,072 $76,191 $142,014
B03a Low-Income Retrofit 1-4 5,148           4,599        376.46 268.11 $1,039,735 $1,039,735 $1,368,721 $462,925
B03b Low-Income Multifamily Retrofit 3,868           3,789        401.74 368.85 $390,916 $390,916 $752,178 $171,599
Low-Income Total 9,966           9,339        828              647           $1,446,723 $1,446,723 $2,197,090 $776,538

TABLE 3
SUMMARY OF LOW INCOME BCR ACTIVITIES

Lifetime MWH Lifetime kW TRC ValuesLifetime $ NEB

 

Figures 5 through 8 present the same information as Table 3.  They indicate that most of 
the low-income energy, capacity and NEB savings are obtained from the two retrofit 
programs.  This is because the low-income lost opportunity (new construction) program 
only served a very small number of customers in 2004.  The 2004 low-income program 
activity was heavily influenced by the transition to a new low-income program delivery 
vendor that took place from 2003-2004. 

FIGURE 5 – LOW INCOME LIFETIME MWH
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FIGURE 6 - LOW INCOME LIFETIME kW
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FIGURE 7 - LOW INCOME LIFETIME $ NEB
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FIGURE 8 - LOW INCOME TRC VALUES
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3.  Commercial & Industrial Programs 

Table 4 presents the lifetime energy savings, lifetime capacity savings, and lifetime non-
electric benefits for each of the Commercial & Industrial programs.  It also presents the 
total cumulative benefits and costs, in 2004 present value dollars.  These total benefits 
and costs are used to determine whether each program is cost-effective, based on the total 
resource cost (TRC) test. 

Benefit-Cost Ratio
Activity Preliminary Evaluated Preliminary Evaluated Preliminary Evaluated $-Benefits $-Costs

C02a C&I Lost Opportunity 2,345           2,127        432              390           $48,319 $48,319 $267,543 $161,372
C03a Large C&I Retrofit 9,751           8,926        1,503           1,451        $15,607 $15,607 $879,420 $602,942
C03b Small C&I Retrofit 48,654         43,260      1,503           7,850        $773,568 $773,568 $4,872,135 $3,396,002
Total C&I 60,749 54,313 3,437 9,692 $837,494 $837,494 $6,019,098 $4,160,316

TABLE 4
SUMMARY OF C&I BCR ACTIVITIES

Lifetime MWH Lifetime kW TRC ValuesLifetime $ NEB

 

Figures 9 through 12 present the same information as Table 4.  They indicate that most of 
the Compact’s energy savings, capacity savings, and non-electric benefits are obtained 
from the Small C&I Retrofit program.  This is due to the fact that the Compact has 
relatively few large industrial customers within its member towns. 

As indicated in Figure 10, the evaluated demand savings for the Small C&I Retrofit 
Program are significantly higher than the preliminary savings.  This is because the 
evaluated results use a higher summer peak kW diversity factor, from a recent evaluation 
study.   
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FIGURE 9 – C&I LIFETIME MWH
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FIGURE 10 - C&I LIFETIME kW
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FIGURE 11 - C&I LIFETIME $ NEB
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FIGURE 12 - C&I TRC VALUES
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II.  Overview of Evaluation Methodology1 

Preliminary Versus Evaluated Results 

The Compact’s 2003 Energy Efficiency Plan includes estimates of the savings likely to 
be achieved from the 2004 efficiency program activities.  At the time the 2003 EEP was 
prepared the Compact had not developed impact factors (e.g., free-ridership, spillover, 
persistence, realization) relevant to its service territory.  Consequently, the estimates of 
2004 efficiency savings in the 2003 EEP did not account for these impact factors. 

The 2004 results presented in this Annual Report are presented in two forms: preliminary 
and evaluated.  The preliminary results present the actual 2004 savings without applying 
any impact factors (i.e., consistent with the 2003 EEP), and the evaluated results present 
the same actual 2004 savings with the impact factors applied.  Appendix 2 presents the 
impact factors that were used to prepare the evaluated results. 

Types of Evaluations 

The evaluation of 2004 energy efficiency program impacts reflects the Compact’s efforts 
to apply appropriate methodologies and adjust them for individual program 
characteristics.  The diverse nature of the programs, including the magnitude of 
preliminary kW and kWh impacts, the number of customers served, and the end uses 
affected, calls for the adoption of different evaluation approaches.  Evaluations of some 
programs use several methodologies to develop overall impact results and provide 
meaningful feedback on program delivery and direction.  Some of these methodologies 
are briefly described below. 

Survey-Based Impact Parameter Studies.  Survey-based impact parameter studies focus 
on the analysis of information collected through customer surveys. They are generally 
used to measure free-ridership and spillover. These studies provide timely feedback to 
program managers as well as input to the impact evaluations. 

Billing Analyses.  Billing analyses involve the analysis of billing data, combined in some 
cases with survey data, to determine impacts for programs where a large number of 
participants install similar measures.  Since billing data are available for all customers, 
billing analysis techniques may include representative samples of both participants and 
non-participants in an evaluation. 

Site Specific Measurement Analysis.  Impact evaluations for many of the end uses and 
programs covered in this report rely on engineering estimates that are based on site-
specific metering and on-site telephone assessments of measure performance and 
persistence. 

                                                 
1  Much of the text below was taken from the 2003 Annual Reports on Energy Efficiency Activities of 

NSTAR, Massachusetts Electric Company, and Western Massachusetts Electric Company, because 
similar evaluation practices are used across all Massachusetts Program Administrators. 
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Process and Market Progress Evaluation Studies.  Process evaluations review energy 
efficiency program design and implementation, and recommend modifications to 
program delivery.  The scope of these evaluations includes all aspects of the program 
including administrative efficiency, the quality of service provided, and the databases 
used for program tracking and reporting.  Process evaluations assess the early stages of 
energy efficiency programs.  They specifically provide an assessment of (a) whether 
actual operations resemble the intended program design and operation plan, and 
(b) whether real-world experience shows that the original program design and 
implementation plan are appropriate given the existing field conditions. 

Generic Impact Equations 

The general form of the impact equation for most of the measures installed is:  

Net Impacts = Gross Impacts * Realization Rate*(1-Free-Ridership + Spillover) * 
Persistence Factor. 

Realization Rates are stud- specific parameters, which typically compare the energy or 
demand performance of installed equipment to initial estimates of performance. They are 
typically based on engineering or billing analysis.  

As required in D.T.E. 98-100, free-ridership includes both partial and pure free-ridership, 
where such information is available. Free-Ridership rates for all programs were compiled 
from surveys conducted in previous years as well as recently completed studies.  In some 
cases, free-ridership estimates were based on the professional judgment of Compact staff. 

In energy efficiency programs, spillover may occur among both participants and non-
participants. Both types of spillover were used in the calculation of efficiency savings, 
where such information was available, consistent with D.T.E. 98-100. 

Persistence indicates the continued presence of savings over time as indicated by follow-
up surveys that confirm the measure remains installed, and verify it is operating as 
intended.   

Finally, estimated measure lives were applied to net annual kW and kWh to calculate 
lifetime kW and kWh.  

Evaluation Studies Used in Preparing 2004 Results 

Since its inception in July 2001, the Compact has participated in many state-wide and 
regional monitoring and evaluation studies, along with other energy efficiency Program 
Administrators.  The Compact has also conducted several evaluation studies specific to 
its own programs.  

The evaluation studies that were used to prepare the estimates of 2004 energy efficiency 
savings are listed below.  The executive summaries of these reports are included in 
Appendix 6. 
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• ES Homes 2005.  Evaluation of the Massachusetts ENERGY STAR Homes 
Program, by Nexus Market Research, prepared for the Joint Management 
Committee, May 2005.   

• MassSAVE 2005.  MassSAVE Program Analysis of Energy Savings, by NMR, 
RLW and D. Conant, prepared for the Massachusetts electric and gas Program 
Administrators, March 2005.   

• ES Lighting 2005.  Evaluation of the Massachusetts ENERGY STAR Residential 
Lighting Program, PY 2004, Megdal & Associates and Opinion Dynamics 
Corporation, April 2005.   

• ES Appliances 2005.  Market Progress and Evaluation Report (MPER) for the 
2004 Massachusetts ENERGY STAR Appliances Program, by NMR, RLW, 
S. Feldman, and Research Into Action Inc., prepared for the Massachusetts electric 
Program Administrators, May 2005.   

• CLC LI 2004.  Evaluation of the Cape Light Compact's Low-Income Programs, by 
Opinion Dynamics Corporation, prepared for the Cape Light Compact, July 2004. 

• CLC RHU & SCI 2003.  The 2002 Process Evaluation of the Cape Light 
Compact's Residential High Use Program & Small Commercial and Industrial 
Retrofit Program, by Opinion Dynamics Corporation, prepared for the Cape Light 
Compact. 

• SCI Lighting 2004.  Massachusetts Utilities 2003 Multiple Small Business Lighting 
Retrofit Programs Impact Evaluation, Final Report, by RLW Analytics, prepared 
for the Massachusetts electric Program Administrators, June 2004. 

• Motors 2004.  Regression Analysis to Assess the Effects of the Massachusetts 
NEMA Premium Motors Program, by NRM and S. Feldman, prepared for the 
Massachusetts electric Program Administrators, January 2005.   

Performance Metrics 

As a non-profit entity, the Compact does not require shareholder performance incentives, 
and thus does not need to monitor or track any form of performance metric. 

III.  Impacts by BCR Activity 

A.  Residential 

1.  By BCR Activity 

Table 5 presents a summary of the number of customers served, the annual savings, the 
lifetime savings, and the costs incurred for the residential programs.  It also presents the 
benefit cost ratio, based on the total resource cost test.  The costs and benefits used to 
derive this ratio are the same as those presented in Table 2. 
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Benefit-Cost Ratio Benefit-Cost

Activity kWh  kWh per
Customer 

kW $- NEB MWH kW $- NEB Activity  per
Customer 

TRC

A02a Residential Lost Opportunity 375                480,654       1,282          62.3           $39,887 4,403         1,178          $425,543 454,132         1,211           2.87
A02b Residential HVAC 1,389             240,470       173             184.5         $0 3,607         2,768          $0 138,690         100              11.53
A03a Residential Retrofit 1-4 2,153             2,672,166    1,241          180.2         $107,450 52,830       3,350          $1,206,073 1,920,427      892              2.87
A04a Residential Lighting 2,445             4,836,937    1,978          58.0           $332,864 67,717       812             $332,864 494,912         202              11.01
A04b Residential Appliances 4,474             733,369       164             236.4         $111,670 11,053       3,554          $1,675,048 537,683         120              6.20

TOTAL 10,836           8,963,596    827             721.4         $591,871 139,611     11,662        $3,639,527 3,545,845      327              4.85

TABLE 5
IMPACT BY RESIDENTIAL BCR ACTIVITIES
Annual Lifetime Cost

Customers

 

 

2.  By End Uses 

Table 6 presents a summary of the lifetime energy savings, capacity savings, and non-
electric benefits, by the different end-uses addressed in the residential programs. 

Preliminary Evaluated Preliminary Evaluated Preliminary Evaluated
Lighting 103,997 93,373 7,677 1,149 $376,856 $399,539
HVAC 31,981 30,701 8,197 8,115 $1,501,344 $1,501,344
Motors 0 0 0 0 $0 $0
Refrigeration 6,554 6,427 1,552 1,521 $0 $0
Hot Water 9,130 9,109 879 878 $1,741,638 $1,738,644
End User Behavior 0 0 0 0 $0 $0
Total 151,661 139,611 18,304 11,662 $3,619,838 $3,639,527

TABLE 6
IMPACT BY RESIDENTIAL END USES

Lifetime MWH Lifetime kW $ Lifetime NEBEnd Use

 

Figures 13 through 15 present the same information as Table 6.  They indicate that much 
of the residential energy savings are obtained from the lighting measures, with most of 
the remaining coming from HVAC.   

Much of the residential demand savings is distributed fairly evenly between lighting, 
HVAC and hot water.  The residential lighting demand savings decline significantly 
between the preliminary values and the evaluated values, because the evaluation results 
have a much lower summer peak diversity factor for lighting, in order to be consistent 
with other Massachusetts Program Administrators. 

Many of the residential non-electric benefits are from hot water savings, as a result of the 
saved water from ENERGY STAR clotheswashers and dishwashers.  The fossil- fuel 
savings from the Compact programs are included in the HVAC measure non-electric 
benefits, which make up a large portion of the total amount of these benefits. 
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FIGURE 13 – RESIDENTIAL LIFETIME MWH - END USE
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FIGURE 14 - RESIDENTIAL LIFETIME kW - END USE
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FIGURE 15 - RESIDENTIAL LIFETIME NEB - END USE
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B.  Low-Income 

1.  By BCR Activity 

Table 7 presents a summary of the number of customers served, the annual savings, the 
lifetime savings, and the costs incurred for the low-income programs.  It also presents the 
benefit cost ratio, based on the total resource cost test.  The costs and benefits used to 
derive this ratio are the same as those presented in Table 3. 

Benefit-Cost Ratio Benefit-Cost

Activity kWh
kWh per

Customer kW $- NEB MWH kW $- NEB Activity
per

Customer TRC

B02a Low-Income Lost Opportunity 31 47,580     1,535 0.5 $2,627 950          10.1 $16,072 142,014 4,581 0.54
B03a Low-Income Retrofit 1-4 591 331,265   561 15.2 $254,364 4,599       268.1 $1,039,735 462,925 783 2.96
B03b Low-Income Multifamily Retrofit 72 241,204   3,350 25.3 $258,911 3,789       368.8 $390,916 171,599 2,383 4.38
TOTAL 694 620,049   893 41.0 $515,902 9,339       647.1 $1,446,723 776,538 1,119 2.83

TABLE 7
IMPACT BY LOW INCOME BCR ACTIVITIES

Annual Lifetime Cost
Customers

 

 

2.  By End Uses 

Table 8 presents a summary of the lifetime energy savings, capacity savings, and non-
electric benefits, by the different end-uses addressed in the low-income programs. 
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Preliminary Evaluated Preliminary Evaluated Preliminary Evaluated
Lighting 2,532 2,252 175 26 $99,198 $99,198
HVAC 3,879 3,879 326 326 $1,217,326 $1,217,326
Motors 0 0 0 0 $0 $0
Refrigeration 2,744 2,663 256 248 $79,924 $79,924
Hot Water 812 545 71 48 $50,275 $50,275
End User Behavior 0 0 0 0 $0 $0
Total 9,966 9,339 828 647 1,446,723 1,446,723

TABLE 8
IMPACT BY LOW INCOME END USES

Lifetime MWH Lifetime kW $ Lifetime NEB
End Use

 

Figures 16 through 18 present the same information as Table 8.  They indicate that most 
of the energy savings are distributed evenly between the lighting, refrigeration and 
HVAC end uses.   

Most of the demand savings come from the refrigeration and HVAC measures.  The low-
income lighting demand savings decline significantly between the preliminary values and 
the evaluated values, because the evaluation results have a much lower summer peak 
diversity factor for lighting, in order to be consistent with other Massachusetts Program 
Administrators. 

Most of the low-income non-electric benefits come from the HVAC measures.  This is 
because the home energy audits result in benefits associated with (a) improved property 
values, (b) reduced fire, illness and moving costs, and (c) fossil- fuel savings.  All of the 
low-income programs also have non-electric benefits as a result of reduced usage of the 
low-income discount rate.  The low income programs also have non-electric benefits that 
are experienced by non- low-income residential customers, such as lighting O&M savings 
and reduced water usage. 

FIGURE 16 – LOW INCOME LIFETIME MWH - END USE
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FIGURE 17 - LOW INCOME LIFETIME kW - END USE
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FIGURE 18 - LOW INCOME LIFETIME NEB - END USE
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C.  Commercial & Industrial 

1.  By BCR Activity 

Table 9 presents a summary of the number of customers served, the annual savings, the 
lifetime savings, and the costs incurred for the commercial & industrial programs.  It also 
presents the benefit cost ratio, based on the total resource cost test.  The costs and 
benefits used to derive this ratio are the same as those presented in Table 4. 
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Benefit-Cost Ratio Benefit-Cost

Activity kWh
kWh per

Customer
kW $- NEB MWH kW $- NEB Activity

per
Customer

TRC

C02a C&I Lost Opportunity 5 156,015        31,203 28.7 $3,324 2,127       390 $48,319 161,372 32,274 1.66
C03a Large C&I Retrofit 6 687,032        114,505 107.7 $1,087 8,926       1,451 $15,607 602,942 100,490 1.46
C03b Small C&I Retrofit 227 3,662,243     16,133 648.0 $52,588 43,260     7,850 $773,568 3,396,002 14,960 1.43
TOTAL 238 4,505,290     18,930 784.5 $56,999 54,313     9,692 $837,494 4,160,316 17,480 1.45

TABLE 9
IMPACT BY C&I BCR ACTIVITIES

Annual Lifetime Cost
Customers

 

 

2.  By End Uses 

Table 10 presents a summary of the lifetime energy savings, capacity savings, and non-
electric benefits, by the different end-uses addressed in the commercial & industrial 
programs. 

Preliminary Evaluated Preliminary Evaluated Preliminary Evaluated
Lighting 47,254 40,828 7,888 7,960 $837,494 $837,494
HVAC 5,129 5,092 1,328 1,368 $0 $0
Motors / Drives 2,518 2,510 351 348 $0 $0
Refrigeration 5,843 5,878 14 17 $0 $0
Hot Water 0 0 0 0 $0 $0
End User Behavior 5 5 0 0 $0 $0
Total 60,749 54,313 9,581 9,692 837,494 837,494

TABLE 10
IMPACT BY C&I END USES
Lifetime MWH Lifetime kW $ Lifetime NEB

End Use

 

Figures 19 through 21 present the same information as Table 10.  They indicate that the 
energy and capacity savings are obtained primarily from lighting measures.  The non-
electric benefits are entirely from lighting end-uses, because the Compact has not yet 
developed NEB assumptions for the other end-use types in the commercial and industrial 
sector. 

FIGURE 19 – C&I LIFETIME MWH - END USE
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FIGURE 20 - C&I LIFETIME kW - END USE
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FIGURE 21 - C&I LIFETIME NEB - END USE
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Appendices 
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Appendix 1.  Glossary of Terms and Abbreviations 

 

Annual kWh Reduction Expected net annual energy savings after all impact factors 
have been taken into consideration. 

AMP Appliance Management Program 

BBRS  Board of Building Regulations and Standards 
CAP Community Action Program 

CEE Consortium for Energy Efficiency 
CFL Compact Fluorescent Lamps 
Coincident Peak Demand Demand for electricity at the time of the Company’s peak 

demand. 
Delta Watts The difference in the wattage between pre-existing or 

baseline lighting equipment and energy efficient lighting 
equipment. 

Demand The amount of electric energy used by a customer or a piece 
of equipment at a specific time, expressed in kilowatts. 

Demand Adjustment Factor This factor is a combination of one or more evaluation 
impact parameters applied to gross demand savings in the 
calculation of net demand savings. 

Diversity That characteristic of a variety of electric loads whereby 
individual maximum demands usually occur at different 
times. 

Diversity Factor Percent of savings available at the time of the Company’s 
peak demand. 

DOE Department of Energy 

DOER Massachusetts Division of Energy Resources 
D&R D&R International, the contractor to DOE and EPA that 

monitors sales of ENERGY STAR® appliances. 
DSM Demand Side Management 
DTE Massachusetts Department of Telecommunications and 

Energy 
EFLH Equivalent Full Load Hours 
Energy Adjustment Factor A factor made up of one or more evaluation impact 

parameters applied to gross kWh savings in the calculation 
of net kWh savings. 

EPA Environmental Protection Agency 
EPACT Energy Policy Act 
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ENERGY STAR® Brand name for the voluntary energy efficiency labeling 
initiative sponsored by the U.S. Environmental Protection 
Agency and Department of Energy. 

Free Riders  Customers who participate in an energy efficiency program 
but would have installed the same measure(s) on their own if 
the program had not been available. 

Free-Ridership Rate The percent of savings attributable to Free Riders. 

Gross kW Expected demand reduction based on a comparison of 
standard or replaced equipment, and equipment installed 
through an energy efficiency program. 

Gross kWh Expected kWh reduction based on a comparison of standard 
or replaced equipment, and equipment installed through an 
energy efficiency program. 

GWh Gigawatt-hour – a measure of electricity usage over time 
equal to 1,000 megawatt-hours or 1,000,000 kilowatt-hours. 

Hours of Use The estimated number of hours per year that a measure 
operates. 

Hours of Use Realization 
Rate 

Ratio of actual metered hours of use data to estimated hours 
of use data. 

HP Horse Power 
HVAC Heating Ventilation and Air Conditioning 
Impact Factor Generic term for persistence, realization rates, in-service 

rates, non-coincident connected demand factors, etc., 
developed during the evaluation of energy efficiency 
programs and used to calculate net savings. 

JMC The Joint Management Committee of utility and non-utility 
parties that manages the ENERGY STAR® Homes Program. 

kWh Kilowatt-hour – The basic unit of electric energy usage over 
time. One kWh is equal to one kW of power supplied to a 
circuit for a period of one hour. 

kW Kilowatt – A measure of electric demand – 1000 watts 
kW – Years  See: Lifetime kW 

Lifetime The expected length of time, in years, that an installed 
measure will be in service and producing savings. 

Lifetime kW The expected demand savings over the lifetime of an 
installed measure, calculated by multiplying the annual peak 
kW reduction associated with a measure by the expected 
lifetime of that measure.  It is expressed in units of kW-
years. 

Lifetime MWh The expected energy savings over the lifetime of an installed 
measure, calculated by multiplying the annual MWh 
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reduction associated with a measure by the expected lifetime 
of that measure. 

LIHEAP Low Income Heating Assistance Program  

Maximum Annual kW 
Savings 

Peak annual demand savings of a measure. At the program 
level, this equals the sum of the annual peak demand savings 
across all measures. 

Measure Specific technology or practice that produces energy and/or 
demand savings for which the company provides financial 
incentives. 

MPER Multi-Year Program Evaluation and Market Progress 
Reporting, or Market Progress and Evaluation Report, 
developed for various residential programs. 

MW Megawatt – a measure of electric demand equal to 1,000 
kilowatts. 

MWh Megawatt-hour – a measure of energy use over time equal to 
1,000 kilowatt-hours. 

NATE North American Technician Excellence Program 
NEEP Northeast Energy Efficiency Partnerships 

O&M Operation and Maintenance 
Off-Peak energy kWh The kWh reduction that occurs during the Company’s off-

peak hours for energy. (Monday-Friday 9 p.m. to 8 a.m. and 
all day of weekends and holidays) 

On-Peak Energy kWh The kWh reduction that occurs during the Company’s on-
peak hours for energy. (Monday-Friday 8 a.m. to 9 p.m., 
except holidays) 

Persistence Rate  Percentage of first year energy or demand savings expected 
to persist over the life of the installed energy efficiency 
equipment; developed by conducting surveys of installed 
equipment several years after installation to determine 
presence and operational capability of the equipment. 

RCS Residential Conservation Services. Formerly Energy 
Conservation Services or ECS 

Seasonal (Winter/Summer) 
kW 

The net demand reduction during either the Winter or 
Summer seasons. 

Spillover Additional energy efficient equipment installed by customers 
that were influenced by the Company’s sponsored program, 
but without direct financial or technical assistance from the 
program.  Spillover is separated into Participant and Non-
participant factors. Non-participating customers may be 
influenced by product availability, publicity, education, and 
other factors that are affected by the program.  
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Spillover Rate Estimate of energy savings attributable to spillover effects 
expressed as a percent of savings installed by participants 
through an energy efficiency program. 

VSD Variable Speed Drive 

WAP Weatherization Assistance Program  
Watt The basic electrical unit of power. 

Much of this glossary was taken from Massachusetts Electric and Nantucket Electric, 2003 Energy 
Efficiency Annual Report, submitted to the Massachusetts Department of Telecommunications and Energy, 
September 2004. 
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Appendix 2.  2004 Impact Parameters 

The table below presents the impact factors that were used to calculated the “evaluated” 
savings for 2004.  These factors were taken from evaluation studies that were prepared 
for the Compact for the Small C&I Retrofit Program, the Residential Retrofit Program, 
and for the Low-Income Programs.  For other measures these factors were taken from 
joint statewide or regional evaluation studies that were prepared for a number of energy 
efficiency Program Administrators.  Finally, for some measures these factors are based 
on those used by Massachusetts Electric Company, NSTAR, and Unitil, as reported in 
their 2003 Annual Reports. 

 

Program Measure Group

Free-
Ridership 

Rate Spillover Rate
kWh 

Persistence
kWh 

Realization
A02a Residential Lost Opportunity A02aALght 0.07 0.15 1 1

A02aBHVAC 0.0 0.0 1 1
A02aDRefr 0.10 0.00 1 1
A02aEHoWa 0.04 0.00 1 1

A02b Residential HVAC A02bBHVAC 0 0 1 1
A03a Residential Retrofit 1-4 A03aALght 0.01 0 1 0.90

A03aBHVAC 0.00 0 1 0.95
A03aDRefr 0.00 0 1 0.98
A03aEHoWa 0.05 0 1 0.90
A03aHEUBe 0.03 0 1 1.00

A04a Residential Lighting A04aALght 0.08 0.15 1 0.83
A04b Residential Appliances A04bBHVAC 0 0 1 1

A04bDRefr 0 0 1 1
A04bEHoWa 0 0 1 1

B02a Low-Income Lost Opportunity B02aALght 0 0 1 1
B02aBHVAC 0 0 1 1
B02aDRefr 0 0 1 1
B02aEHoWa 0 0 1 1

B03a Low-Income Retrofit 1-4 B03aALght 0 0 1 0.83
B03aBHVAC 0 0 1 1
B03aDRefr 0 0 1 0.97
B03aEHoWa 0 0 1 0.67

B03b Low-Income Retrofit Multifamily B03bALght 0 0 1 0.83
B03bBHVAC 0 0 1 1
B03bDRefr 0 0 1 0.97
B03bEHoWa 0 0 1 0.67

C02a C&I Lost Opportunity C02aALght 0 0 1 0.864
C02aCMoDr 0 0 1 1

C03a Large C&I Retrofit C03aALght 0 0 1 0.864
C03aBHVAC 0 0 1 1
C03aCMoDr 0 0 1 1
C03aHEUBe 0 0 1 1

C03b Small C&I Retrofit C03bALght 0.02 0.02 1 0.864
C03bBHVAC 0.02 0.006 1 1
C03bCMoDr 0.02 0.006 1 1
C03bDRefr 0.00 0.006 1 1.0  
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Appendix 3.  Detailed Savings Calculations of BCR Activities 

Table A3.1  TRC Benefits and Costs by Program 

BCR Activity

TRC 
Benefit/

Cost
TRC Net 
Benefits TRC Benefits TRC Costs PA Costs

Residential
A02a Residential Lost Opportunity 2.9 849,493 1,303,625 454,132 454,132
A02b Residential HVAC 11.5 1,460,404 1,599,094 138,690 138,690
A03a Residential Retrofit 1-4 2.9 3,600,383 5,520,810 1,920,427 1,460,133
A04a Residential Lighting 11.0 4,953,371 5,448,283 494,912 494,912
A04b Residential Appliances 6.2 2,796,059 3,333,742 537,683 537,683
Subtotal: Residential 4.9 13,659,710 17,205,554 3,545,845 3,085,551

Low Income
B02a LI - Lost Opportunity 0.5 -65,823 76,191 142,014 142,014
B03a LI - Retrofit 1-4 3.0 905,796 1,368,721 462,925 462,925
B03b LI - Retrofit Multifamily 4.4 580,579 752,178 171,599 171,599
Subtotal: Low Income 2.8 1,420,552 2,197,090 776,538 776,538

Commercial & Industrial
C02a C&I Lost Opportunity 1.7 106,172 267,543 161,372 139,887
C03a Large C&I Retrofit 1.5 276,478 879,420 602,942 298,784
C03b Small C&I Retrofit 1.4 1,476,133 4,872,135 3,396,002 3,279,024
Subtotal: C&I 1.4 1,858,782 6,019,098 4,160,316 3,717,694

TOTAL 3.0 16,939,044 25,421,742 8,482,698 7,579,783  
This table does not include a comparison with the values estimated in the 2003 EEP, as that information is 
not readily available. 
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Table A3.2  Costs by BCR Activity and Program 

BCR Activity Programs
Total TRC 

Costs
Total PA 

Costs
Program 

Implementation Customer Evaluation
Shareholder 

Incentive
A02a Residential Lost Opportunity A02a Energy Star Homes 454,132 454,132 182,623 267,537 3,972 0
A02a Residential Lost Opportunity Total 454,132 454,132 182,623 267,537 3,972 0
A02b Residential HVAC A02b Residential HVAC 138,690 138,690 25,327 112,150 1,213 0
A02b Residential HVAC Total 138,690 138,690 25,327 112,150 1,213 0
A03a Residential Retrofit 1-4 A03a Residential Conservation Service 1,920,427 1,460,133 546,706 894,908 18,520 0
A03a Residential Retrofit 1-4 Total 1,920,427 1,460,133 546,706 894,908 18,520 0
A04a Residential Lighting A04a Energy Star Lighting 494,912 494,912 275,143 215,441 4,329 0
A04a Residential Lighting Total 494,912 494,912 275,143 215,441 4,329 0
A04b Residential Appliances A04b Energy Star Appliance 537,683 537,683 299,536 233,445 4,703 0
A04b Residential Appliances Total 537,683 537,683 299,536 233,445 4,703 0
Subtotal: Residential 3,545,845 3,085,551 1,329,334 1,723,480 32,736 0

B02a Low-Income Lost Opportunity B02a Low-Income Energy Star Homes 142,014 142,014 41,148 73,510 27,356 0
B02a Low-Income Lost Opportunity Total 142,014 142,014 41,148 73,510 27,356 0
B03a Low Income Retrofit 1-4 B03a Low-Income Single-Family Program 462,925 462,925 198,197 175,556 89,171 0
B03a Low Income Retrofit 1-4  Total 462,925 462,925 198,197 175,556 89,171 0
B03b Low-Income Retrofit Multifamily B03b Low-Income Multi-Family Program 171,599 171,599 32,912 105,633 33,054 0
B03b Low-Income Retrofit Multifamily Total 171,599 171,599 32,912 105,633 33,054 0
Subtotal: Low Income 776,538 776,538 272,257 354,699 149,581 0

C02a C&I Lost Opportunity C02a C&I New Construction 14,095 14,095 2,263 11,615 217 0
C02b C&I Govt New Construction 147,277 125,792 20,200 103,658 1,934 0

C02a C&I Lost Opportunity Total 161,372 139,887 22,463 115,273 2,150 0
C03a Large C&I Retrofit C03a C&I Large Retrofit 23,800 23,200 22,343 500 357 0

C03c C&I Govt Large 404,397 219,286 66,840 149,076 3,371 0
C04c Cool Choice 153,725 38,592 10,828 27,171 593 0
C04d BOC 1,699 1,699 1,673 0 26 0
C04e MotorUp 19,321 16,007 14,614 1,147 246 0

C03a Large C&I Retrofit Total 602,942 298,784 116,297 177,894 4,593 0
C03b Small C&I Retrofit C03b C&I Small Retrofit 1,053,289 955,310 154,428 786,197 14,685 0

C03d C&I Govt Small 2,342,714 2,323,714 400,622 1,887,371 35,721 0
C03b Small C&I Retrofit Total 3,396,002 3,279,024 555,050 2,673,568 50,406 0
Subtotal: C&I 4,160,316 3,717,694 693,810 2,966,735 57,149 0

TOTAL 8,482,698 7,579,783 2,295,402 5,044,914 239,466 0  
Program Implementation costs include: PP&A, marketing and education, customer incentives, and sales, technical assistance and training.  This table does not 
include a comparison with the values estimated in the 2003 EEP, as that information is not readily available. 
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Table A3.3  Benefits by BCR Activity 

BCR Activity
Winter Summer

Total Benefits Summer Winter Trans Dist Peak Off-Peak Peak Off-Peak Resource
Non-

Resource
Max 

Annual Summer
Residential
A02a Residential Lost Opportunity 1,303,625 32,943 60,017 84,025 499,176 47,786 85,644 48,971 19,520 406,757 18,786 187 62
A02b Residential HVAC 1,599,094 79,931 117,775 176,813 1,050,412 22,156 94,720 49,061 8,228 0 0 369 185
A03a Residential Retrofit 1-4 5,520,810 94,129 181,447 245,357 1,457,620 430,623 1,071,711 633,263 200,587 1,158,183 47,890 492 180
A04a Residential Lighting 5,448,283 23,541 247,758 267,414 1,588,656 781,283 1,208,464 678,117 320,186 0 332,864 928 58
A04b Residential Appliances 3,333,742 102,585 66,358 142,020 843,716 105,966 242,749 117,954 37,345 1,160,520 514,528 236 236
Subtotal: Residential 17,205,554 333,129 673,355 915,629 5,439,580 1,387,814 2,703,287 1,527,367 585,866 2,725,460 914,067 2,213 721

Low Income
B02a LI -  Lost Opportunity 76,191 284 2,363 2,506 14,890 10,119 16,090 9,463 4,403 8,247 7,825 6 1
B03a LI - Retrofit 1-4 1,368,721 7,564 9,926 15,690 93,211 39,570 65,501 68,033 29,491 85,306 954,428 44 15
B03b LI - Retrofit Multifamily 752,178 10,502 14,721 22,468 133,481 24,135 96,175 50,423 9,357 18,557 372,359 51 25
Subtotal: Low Income 2,197,090 18,350 27,010 40,665 241,583 73,824 177,766 127,919 43,252 112,110 1,334,613 101 41

Commercial & Industrial
C02a C&I Lost Opportunity 267,543 11,331 6,233 14,762 87,701 18,457 26,045 43,975 10,720 0 48,319 43 29
C03a Large C&I Retrofit 879,420 41,950 21,452 53,092 315,407 58,352 196,007 148,296 29,256 0 15,607 133 108
C03b Small C&I Retrofit 4,793,977 222,665 83,140 254,171 1,492,099 524,989 753,677 519,738 169,931 0 773,568 1,013 648
Subtotal: C&I 5,940,940 275,946 110,825 322,025 1,895,207 601,798 975,729 712,009 209,907 0 837,494 1,188 784

TOTAL 25,343,584 627,425 811,190 1,278,319 7,576,369 2,063,436 3,856,782 2,367,294 839,025 2,837,570 3,086,174 3,502 1,547

Generation
Capacity Energy Non-Electric

Load Reduction in kWBenefits ($)

 
This table does not include a comparison with the values estimated in the 2003 EEP, as that information is not readily available. 
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Table A3.4  Outsourced and In-House Expenditures 

Sector Outsource

A001 Program 
Planning and 

Administration
A002 Marketing 

Advertising

A004 Sales, 
Technical 

Assistance, 
Training

A005 Evaluation 
& Market 
Research Grand Total

Percentage 
Outsource

Percentage 
Competitively 

Bid

Total $ 
Competitively 

Bid
A - Residential No 32,280 79,136 128,282 1,637 241,335 --- --- ---

Yes 129,118 19,784 940,734 31,099 1,120,736 --- --- ---
A - Residential Total 161,398 98,921 1,069,016 32,736 1,362,070 82% 82% 1,120,736
B - Low Income No 11,497 15,586 23,435 7,479 57,997 --- --- ---

Yes 45,987 3,897 171,856 142,102 363,842 --- --- ---
B - Low Income Total 57,484 19,483 195,291 149,581 421,839 86% 86% 363,842
C - Commercial & Industrial No 38,706 94,890 45,800 2,857 182,254 --- --- ---

Yes 154,822 23,723 335,870 54,292 568,706 --- --- ---
C - Commercial & Industrial Total 193,528 118,613 381,670 57,149 750,959 76% 76% 568,706
Grand Total 412,409 237,016 1,645,977 239,466 2,534,868 81% 81% 2,053,283  
This table does not include a comparison with the values estimated in the 2003 EEP, as that information is not readily available. 
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Appendix 4.  Post Program Savings Attributed to Selected 2004 
Market Transformation Initiatives 

The Compact has not yet developed estimates of post program savings associated with 
market transformation initiatives.  To the extent that such savings exist, the actual savings 
and benefits of the 2004 activities will be greater than those reported here. 
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Appendix 5.  Calculation of Shareholder Incentive 

The Cape Light Compact does not require shareholder incentives to implement its energy 
efficiency programs.  Therefore, this section is not relevant to the Compact. 
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Appendix 6.  Summary of 2004 Energy Efficiency Evaluation 
Reports 

The following studies were used in preparing the “evaluated” results presented in this 
Annual Report.  The executive summaries of these reports are attached below.  The full 
copies of these reports are available from the Compact upon request. 

• Evaluation of the Massachusetts ENERGY STAR Homes Program, by Nexus 
Market Research, prepared for the Joint Management Committee, May 2005.   

• MassSAVE Program Analysis of Energy Savings, by NMR, RLW and D. Conant, 
prepared for the Massachusetts electric and gas Program Administrators, March 
2005.   

• Evaluation of the Massachusetts ENERGY STAR Residential Lighting Program, PY 
2004, Megdal & Associates and Opinion Dynamics Corporation, April 2005.   

• Market Progress and Evaluation Report (MPER) for the 2004 Massachusetts 
ENERGY STAR Appliances Program, by NMR, RLW, S. Feldman, and Research 
Into Action Inc., prepared for the Massachusetts electric Program Administrators, 
May 2005.   

• Evaluation of the Cape Light Compact's Low-Income Programs, by Opinion 
Dynamics Corporation, prepared for the Cape Light Compact, July 2004. 

• The 2002 Process Evaluation of the Cape Light Compact's Residential High Use 
Program & Small Commercial and Industrial Retrofit Program, by Opinion 
Dynamics Corporation, prepared for the Cape Light Compact. 

• Massachusetts Utilities 2003 Multiple Small Business Lighting Retrofit Programs 
Impact Evaluation, Final Report, by RLW Analytics, prepared for the 
Massachusetts electric Program Administrators, June 2004. 

• Regression Analysis to Assess the Effects of the Massachusetts NEMA Premium 
Motors Program, by NRM and S. Feldman, prepared for the Massachusetts electric 
Program Administrators, January 2005.   
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1. Executive Summary 
 
This document is a market progress evaluation report (MPER) on the Massachusetts ENERGY 
STAR® Homes Program run by the Joint Management Committee (JMC) in Massachusetts.1  
This report contains the findings and analysis of the ENERGY STAR Homes Program 
evaluation work conducted in 2004, with the individual evaluation reports on which the findings 
and analysis are based as appendices.  This chapter provides an overview of findings, with the 
following sections: 
 
• A brief description of the program’s accomplishments and status in 2004 

• A description of the evaluation components for the 2004 program 
• Characterization of the market 
• Market effects of the program 

• Home buyers 
• Builders and construction practices 

• Recommendations 

1.1 Status of the Program  
 
From 1998, when the program was introduced, through the end of 2004 the program has certified 
6,865 ENERGY STAR housing units. In 2004 the program certified 1,854 housing units, an 
estimated ten percent of new housing units completed in Massachusetts. The program continues 
to recruit a mix of large and small builders. In 2004 the program signed up 3,320 housing units, 
which accounts for 16% of unadjusted building permits issued in Massachusetts.  

1.2 Evaluation Components 
 
The current study, the Market Progress and Evaluation Report (MPER) for the 2004 
Massachusetts ENERGY STAR Homes Program, integrates data and findings from a variety of 
evaluation activities.  These include: 
 
• A survey of new home buyers in Massachusetts, including buyers of both ENERGY STAR 

and non-ENERGY STAR homes (Home buyer survey) 
• Mystery shopping—some conducted in person and some by telephone—with researchers 

posing as home buyers looking for energy-efficient homes in Massachusetts (Mystery 
shopping) 

• Home show mystery shopping to learn how vendors use the ENERGY STAR label and 
                                                 
 
1 Massachusetts JMC members include: Bay State Gas, Berkshire Gas, Cape Light Compact, KeySpan Energy 
Delivery, Massachusetts Electric, Nantucket Electric, New England Gas, NSTAR Gas and Electric, Unitil/Fitchburg 
Gas and Electric, and Western Massachusetts Electric. 
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concept in marketing their products (Home show mystery shopping) 
• Depth interviews with ENERGY STAR and non-ENERGY STAR builders in Massachusetts 

(Builder interviews, Appendix D)   
• Depth interviews with ENERGY STAR and non-ENERGY STAR heating, ventilation, and 

air conditioning (HVAC) subcontractors in Massachusetts (HVAC subcontractor interviews) 
• Depth interviews with ENERGY STAR and non-ENERGY STAR plumbing and heating 

(P&H) subcontractors in Massachusetts (P&H subcontractor interviews) 
• Depth interviews with ENERGY STAR and non-ENERGY STAR insulation subcontractors 

in Massachusetts (Insulation subcontractor interviews) 
• Depth interviews with decision makers responsible for newly constructed multifamily 

housing in Massachusetts (Multifamily decision maker interviews) 
• Assessment of the marketing pilot in western Massachusetts in 2003 and 2004 involving 

multiple vendors and performance-based compensation (Marketing pilot) 
• Assessment of  the energy code/HERS pilot in four communities in 2002 and 2003 involving 

the allocation of an experienced energy specialist to assist inspectors in increasing the level 
of compliance with the Massachusetts energy code and training workshops on building 
science, energy code compliance and the ENERGY STAR Homes Program (Energy 
code/HERS pilot) 

 
In-depth builder interviews, mystery shopping and home buyer surveys were previously 
completed for the 2002 and 2003 programs while in-depth subcontractor and multifamily 
interviews were previously completed for the 2002 program.  Where possible, the findings from 
the previous year studies are compared. 
 

1.3 Market Characterization 
 
Home Buyer Awareness:  In 1999 only eight percent of home buyers were aware of ENERGY 
STAR homes.  By 2002 just over one-half of ENERGY STAR home buyers and just under one-
fourth of other home buyers were aware of ENERGY STAR homes. It seems reasonable to 
attribute the increase in awareness of ENERGY STAR homes over this period to the program. 
Over the last three years, ENERGY STAR home buyers have continued to show a higher 
awareness of ENERGY STAR homes than non-ENERGY STAR home buyers, which is 
reasonable since they are also more likely to say they knew about ENERGY STAR homes before 
beginning to shop for a home, learned about ENERGY STAR homes after entering the market, 
visited an ENERGY STAR home and/or discussed ENERGY STAR homes with someone during 
their home shopping.  However, there has not been a steady increase in awareness from 2002 to 
2004. Since 2002 awareness of ENERGY STAR homes among those who have bought one has 
not increased. Consumer awareness levels among both ENERGY STAR and other home buyers 
held steady in 2003 when the program increased media advertising directed at consumers. In 
2004, when the program eliminated all consumer directed media advertising, awareness among 
ENERGY STAR home buyers fell from 58% in 2003 to 41% in 2004. However, awareness 
among non-ENERGY STAR buyers rose from 23% in 2003 to 34% in 2004, possibly reflecting 
either a delayed response to the consumer-directed advertising in 2003 or that awareness of 
ENERGY STAR homes among non-ENERGY STAR home buyers is reaching the level of 
awareness among ENERGY STAR home buyers as the level of awareness of the ENERGY 
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STAR label, which had previously been lower among non-ENERGY STAR home 
buyers, reached the same level for both groups in 2004 (81%). However, home buyers who are 
aware of ENERGY STAR homes continue to develop more favorable attitudes toward them with 
71% of home buyers surveyed in 2004 saying ENERGY STAR homes provide a little or a lot 
more value for the money. (Home buyer survey, Appendix A, Table 7.3) 
 
Since the decrease in program awareness occurred mainly among buyers of ENERGY STAR-
certified homes in developments, it appears that these home buyers are receiving minimal 
information about ENERGY STAR certification during the purchase process.  Given a housing 
market that is still strong, lower consumer awareness and demand may make builders less likely 
to ask their real estate agents to emphasize ENERGY STAR certification. 
  
It must be noted here that ENERGY STAR builders are more likely in 2004 than in the past to 
say that they market their homes as ENERGY STAR, and also more likely to cite the lack of 
homeowner demand for energy efficiency as an obstacle to building energy efficient homes.  
(Builder interviews, Appendix D)   Based on the survey of home buyers, it appears that even if 
home buyers hear about ENERGY STAR homes at some point in the purchase process, they are 
not more likely in 2004 to retain that information.     
 
Nine out of the ten multifamily decision makers interviewed in 2004 have seen or heard of the 
ENERGY STAR label on new homes; this is the same portion that was found to be aware of the 
label in 2002.  Six of the ten decision makers interviewed in 2004 had built ENERGY STAR 
certified buildings; in 2002, eight of the ten interviewees had done so.  (Multifamily decision 
maker interviews, Appendix H, Tables 5.3 and 6.7) 
 
Factors and Intentions in Home Purchase Decisions:  The most important factor in new home 
buyers’ decisions to buy or build their home rather than any other home is quality of 
construction; after that come room layout and design, followed by being involved in decisions 
about features of the home, getting a more efficient home with lower energy bills, keeping down 
the overall purchase price, and builder reputation.  Getting a more efficient home with lower 
energy bills is rated the fourth most important factor in 2004, up from sixth in 2003 and seventh 
in 2002.  This points to a growing awareness of the importance of energy efficiency or, at least, a 
greater emphasis on long-term operating costs.  Higher prices for natural gas and fuel oil in the 
winter of 2003-04 may have also contributed to a greater focus on energy bills.  (Home buyer 
survey, Appendix A, Table 4.1) 
 
Less than one in five buyers of spec ENERGY STAR homes already knew about them before 
they started shopping; a slightly higher portion learned about ENERGY STAR homes after they 
started shopping.  The portion of buyers who already knew about ENERGY STAR homes before 
they started shopping is much lower than in 2003 while the proportion of those who learned 
about them after they started shopping is slightly lower, as would be expected given lower 
consumer awareness.  As in 2003 and 2002, most ENERGY STAR home buyers decide to buy a 
certified home after they start shopping (60%) rather than before (40%).  (Home buyer survey, 
Appendix A, Tables 6.1 and 6.16; responses from Table 6.16 exclude those who do not know) 
 
Appliances and Lighting in New Homes:  One-half or more of both ENERGY STAR and non-
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ENERGY STAR spec home builders interviewed this year say they offer lighting and/or kitchen 
appliance upgrades. Only two builders, one ENERGY STAR builder and one non-ENERGY 
STAR builder, say they limit options to ENERGY STAR-rated dishwashers; neither of these 
builders provides refrigerators. One non-ENERGY STAR builder specifically offers ENERGY 
STAR lighting fixtures but says no one chooses them. (Builder interviews, Appendix D)   

1.4 Market Effects of Program 
 
In 2002 the JMC developed a program theory2 written from a market transformation perspective 
with the emphasis on attaining sustainable long-term changes in the market for energy efficient 
homes. From this perspective the program’s long range goal was to change the residential new 
construction market to one where builders build certified and labeled ENERGY STAR homes on 
their own without utility incentives and home buyers know about and demand ENERGY STAR 
labeled homes. 
 
Program implementers believed the program could continue to increase the penetration of 
ENERGY STAR Homes and produce measurable changes in builder and home buyer behavior 
within three years. However, they acknowledged that progress would likely be sluggish as long 
as the demand for houses continued to exceed the supply saying, “Consumer demand for energy 
efficient homes will not drive the market until the supply of homes exceeds the demand and 
builders need to aggressively compete for buyers.” 
 
Since 2002 the program’s focus has changed. The demand for new homes continues to exceed 
the supply in Massachusetts, and as long as this is the case the program sponsors believe they 
need to focus on recruiting builders and maximizing the number of ENERGY STAR homes 
certified through the program and energy savings, not on increasing home buyers’ awareness of 
or demand for ENERGY STAR homes. Consequently, media advertising directed toward home 
buyers was eliminated in 2004 and none is planned for 2005.  
 
The following discussion of how the program has, or has not, affected the market for new homes 
includes, where appropriate, the impact of the program sponsors’ decision to focus on increasing 
the availability of ENERGY STAR homes rather than increasing home buyers’ demand for 
ENERGY STAR homes. 

1.4.1 Availability of ENERGY STAR Homes 

ENERGY STAR-certified housing units, as a percentage of all new housing units completed in 
Massachusetts, has continually increased since the program’s inception, growing from three 
percent in 1999 to ten percent in 2004. It is reasonable to attribute this more than three-fold 
increase since 1999 in the presence of ENERGY STAR homes in the new homes market to the 
program.  

                                                 
 
2 The Massachusetts  ENERGY STAR® Homes Program Theory, prepared by Dorothy Conant and for the 
Massachusetts ENERGY STAR Homes Program Joint Management Committee. May 2002.   
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1.4.2 Home Buyers  

Home Buyer Awareness:  In 1999 only eight percent of home buyers were aware of ENERGY 
STAR homes.  By 2002 just over one-half of ENERGY STAR home buyers and just under one-
fourth of other home buyers were aware of ENERGY STAR homes. It seems reasonable to 
attribute the increase in awareness of ENERGY STAR homes over this period to the program. 
Over the last three years, ENERGY STAR home buyers have continued to show a higher 
awareness of ENERGY STAR homes than non-ENERGY STAR home buyers, which is 
reasonable since they are also more likely to say they knew about ENERGY STAR homes before 
beginning to shop for a home, learned about ENERGY STAR homes after entering the market, 
visited an ENERGY STAR home and/or discussed ENERGY STAR homes with someone during 
their home shopping.  However, there has not been a steady increase in awareness from 2002 to 
2004. Since 2002 the year-to-year changes in awareness of ENERGY STAR homes among those 
who have bought one may have a link to the level of consumer directed program advertising. 
This also seems reasonable since the market of new home buyers is made up of different 
consumers each year and consumers in the market for a new home are more likely to notice and 
retain advertising messages directly aimed at them and follow up with builders or real estate 
agents asking about ENERGY STAR homes.3 Consumer awareness levels among both 
ENERGY STAR and other home buyers held steady in 2003 when the program increased media 
advertising directed at consumers, including the Steve Thomas ads. In 2004, when the program 
eliminated all consumer directed media advertising, awareness among ENERGY STAR home 
buyers fell from 58% in 2003 to 41% in 2004.  (Awareness among non-ENERGY STAR buyers 
and, consequently, among all buyers, rose in 2004, probably reflecting the high level of 
awareness for the ENERGY STAR label in general.)  This suggests that awareness over some 
base level among consumers currently in the market to buy a new home is directly related to the 
level of advertising and that awareness among new home buyers is not likely to increase without 
continued consumer directed advertising. However, home buyers who are aware of ENERGY 
STAR homes continue to develop more favorable attitudes toward them with 71% of home 
buyers surveyed in 2004 saying ENERGY STAR homes provide a little or a lot more value for 
the money. (Home buyer survey, Appendix A, Table 7.3)  
 
Home Buyers Discussing or Visiting ENERGY STAR Homes: The percentage of all spec-
built home buyers who report discussing ENERGY STAR homes while house hunting has 
increased from two percent in 1998 and 1999 to 10% in 2002, 16% in 2003, and 30% in 2004.  
During this same time, the proportion of home buyers saying they visited at least one ENERGY 
STAR home while house hunting has increased from less than one percent in 1998 to six percent 
of all spec-built home buyers surveyed in 2002, eight percent in 2003, and 14% in 2004. In each 
year the percentage of ENERGY STAR spec-built home buyers discussing or visiting ENERGY 
STAR homes while house hunting is much higher than for other home buyers. However, the 
percentages of other spec-built home buyers saying they discussed or visited ENERGY STAR 
homes have increased sharply, lessening the gap between ENERGY STAR spec home buyers 
                                                 
 
3 Awareness of ENERGY STAR homes among new home buyers is several times higher than for all Massachusetts 
residents. The national ENERGY STAR surveys conducted for CEE show that the percentages of Massachusetts 
residents who have seen the ENERGY STAR label on a new home are in the five to seven percent range (five % in 
2002 and 2004 and 7% in 2003) while 41% of buyers of ENERGY STAR homes and 34% of the buyers of non-
ENERGY STAR homes surveyed in 2004 say they have seen or heard of the label on newly constructed homes. 
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and other spec home buyers. The percentage of other spec home buyers saying they discussed 
ENERGY STAR homes while shopping has grown from four percent in 2002 to 28% in 2004, 
compared to 41% of ENERGY STAR spec home buyers in 2004, and the percentage saying they 
visited an ENERGY STAR home has grown from three percent in 2002 to 14% in 2004, 
compared to 29% of ENERGY STAR spec home buyers in 2004.4 (Home buyer survey, 
Appendix A, Tables 6.3, 6.2, and 6.1) 
 
ENERGY STAR homes as a percentage of all completed housing units in Massachusetts over the 
2002 through 2004 period has remained relatively stable at an estimated nine to ten percent of all 
completed housing units and six to seven percent of completed single family homes.  Since the 
percentage of spec home buyers discussing or visiting ENERGY STAR homes has increased 
from 2002 to 2004 while ENERGY STAR homes as a percentage of completed homes has 
remained relatively constant, it seems reasonable to attribute increases from 2002 in the 
likelihood that buyers of spec-built homes will discuss or visit an ENERGY STAR home while 
house hunting to the program.    

1.4.3 Builders and Construction Practices 

Builder Awareness: Program awareness among builders has definitely increased since 1998. 
Almost all of the non-ENERGY STAR builders interviewed in 2002, 2003 and 2004 as well as 
those who participated in the 2003 HERS rating project are aware of both the label and 
ENERGY STAR homes.  (Builder interviews, Appendix D) It seems reasonable to credit the 
program with increasing builder awareness of the program.  Each year the program’s outreach 
efforts reach many new builders leading to continually increasing program awareness among 
builders—since its introduction in 1998 the program has been marketed to more than 1,500 
builders and more than 700 builders have had at least one home certified through the program. 
However, while program awareness among interviewed non-ENERGY STAR builders is 
consistently very high (at least 85%) across all three years of interviews, awareness across the 
entire market of non-ENERGY STAR builders may be lower because of possible self-selection 
bias in the sample of interviewed builders. Most non-ENERGY STAR builders who agree to be 
interviewed are not only aware of the program but express interest in working on an ENERGY 
STAR home; builders who are not aware of the program may be less likely to agree to be 
interviewed.  
 
Sustainability: All of the ENERGY STAR builders interviewed in 2004 say the process for 
building their non-certified homes is the same as for their ENERGY STAR homes—they have 
adopted the construction practices and techniques learned through the program as standard 
practice. This is a change from past years when more than one-half of interviewed ENERGY 
STAR builders indicated at least some differences between their certified and non-certified 

                                                 
 
4 One possible explanation for only 29% of ENERGY STAR spec home buyers reporting they visited an ENERGY 
STAR home when 34% knew they bought an ENERGY STAR home is that some of them did not count the home 
they bought.  The 2004 survey questionnaire was modified to specifically ask buyers to include their new home in 
counting the number of ENERGY STAR homes they visited.  It may be that the majority of ENERGY STAR buyers 
still say they did not visit any ENERGY STAR homes due to a drop in awareness of the label or they may simply 
have disregarded the specification.  
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homes. Comments throughout the interviews indicate that ENERGY STAR builders are quite 
proud of the ENERGY STAR homes they build and consider any homes they build to ENERGY 
STAR standards to be ENERGY STAR homes, whether or not they have them certified. Five out 
of the seven ENERGY STAR builders interviewed this year that do not have all their homes 
certified say they tell home buyers their non-certified homes are ENERGY STAR equivalent. 
(Builder interviews, Appendix D) It seems reasonable to credit the program with getting 
participating builders to adopt ENERGY STAR building as their standard practice.   
 
Framing Practices: After three years of interviews, the percentages of interviewed ENERGY 
STAR builders and non-ENERGY STAR builders using 2x4 and 2x6 framing are similar. There 
is no clear indication that ENERGY STAR builders are more likely to use 2x6 framing. 
However, the only interviewed builders saying they use 24 inch-on-center stud spacing are 
ENERGY STAR builders; two ENERGY STAR custom home builders in 2003 and three in 
2004. None of the non-ENERGY STAR builders in either year say they use 24 inch-on-center 
stud spacing. (Builder interviews, Appendix D)  Based on the above information it seems 
reasonable to credit the program with increasing the use of 24- inch on-center stud spacing by 
ENERGY STAR builders. 
 
Insulation Practices: Fiberglass batts continue to be the most commonly used type of insulation, 
although the percentage of builders using only fiberglass batts dropped sharply from 2003 among 
both ENERGY STAR and non-ENERGY STAR builders. ENERGY STAR builders interviewed 
in 2004 are also less likely than in 2003 to use fiberglass batts supplemented with cellulose or 
foam products in selected areas, and more likely to use either cellulose or foam products as their 
primary insulation. Non-ENERGY STAR builders interviewed in 2004 are much more likely 
than ENERGY STAR builders to use fiberglass batts as their primary insulation, but are more 
likely than in 2003 to use cellulose or foam insulation products in at least some areas of their 
homes. (Builder interviews, Appendix D) Based on the above information it seems reasonable to 
credit the program with increasing the use of the more efficient insulation options promoted by 
the program among ENERGY STAR builders.  
 
Air Sealing:  In all three years of interviews, one of the most frequently mentioned ways 
interviewed ENERGY STAR builders say they have changed their construction practices 
because of the program is to pay more attention to air sealing. All of the ENERGY STAR 
builders interviewed in 2004 say the process for building their non-certified homes is the same as 
for their ENERGY STAR homes; they use the same subcontractors, exercise the same 
supervision over subcontractors, and pay as much attention to air sealing and making sure duct 
work is well sealed and insulated as they do in homes they have certified. Based on the above 
information it seems reasonable to credit the program with increasing the use of proper air and 
duct sealing techniques among ENERGY STAR builders. (Builder interviews, Appendix D)   
 
Corner Construction:  The program instructs builders on the benefits of constructing California 
corners, which allow for continuous insulation to the outside wall.  Builders interviewed in 2003 
and 2004 were asked how they constructed corners. ENERGY STAR builders were more likely 
than non-ENERGY STAR builders to use California corners in both years. The percentage of 
ENERGY STAR builders using California corners exceeds 70% in both years. (Builder 
interviews, Appendix D)  Based on the above information it seems reasonable to credit the 
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program with increasing the use of California corners by ENERGY STAR builders. 
 
Heating Systems: Both ENERGY STAR and non-ENERGY STAR builders interviewed in 
2004 are more likely than those interviewed in 2003 to install all ENERGY STAR heating 
systems. ENERGY STAR builders interviewed in 2004 say all the natural gas furnaces, natural 
gas boilers and oil or propane boilers they install are ENERGY STAR.  In addition, ENERGY 
STAR builders are more likely to use heat loss calculations in sizing heating systems—almost 
three-fourths of ENERGY STAR builders in 2003 and two-thirds of ENERGY STAR builders in 
2004 compared to just over one-half of non-ENERGY STAR builders in both 2003 and 2004. It 
seems reasonable to credit the program with increasing the installation of high-efficiency heating 
systems and the use of proper methods of sizing heating systems among ENERGY STAR 
builders. 
 
Central Air Conditioning: It is impossible to know if the builders interviewed in 2004 are more 
or less likely to install ENERGY STAR central air conditioning systems than the builders 
interviewed in 2003 because so many of the builders interviewed in 2004 do not know the 
efficiency of the systems they install: 40% of ENERGY STAR builders and 44% of non-
ENERGY STAR builders. (Builder interviews, Appendix D)   
 
ENERGY STAR Home Cost and Pricing:  Consistent with previous years’ findings, most 
ENERGY STAR builders say it costs more to build an ENERGY STAR home, but only a few 
say they charge more for making a home ENERGY STAR-compliant. Based on the above 
information it seems reasonable to credit the program with successfully showing builders they 
can build ENERGY STAR homes that are competitively priced. 
 
Potential Spillover: Based on the 2003 HERS ratings of 100 non-ENERGY STAR-certified 
homes, the number of experienced ENERGY STAR builders who do not have all their homes 
certified, and the increasing use of efficient equipment and practices by interviewed non-
ENERGY STAR builders it seems reasonable to say there are many very efficient non-certified 
homes that meet ENERGY STAR standards in the market. In addition, most of the ENERGY 
STAR builders interviewed this year (9 out of 15 builders) and a few non-ENERGY STAR 
builders (four out of 16 builders) think the ENERGY STAR Homes Program is having an effect 
on the practices of builders outside the program. They mention increased general awareness of 
the ENERGY STAR label; word of mouth among builders; non-ENERGY STAR builders 
working with subcontractors who work on ENERGY STAR homes; greater availability of high-
efficiency products and materials; increased emphasis on air sealing and duct leakage reduction 
among ENERGY STAR builders is filtering down to other builders; more builders look to see 
what ENERGY STAR builders are doing as more customers ask about energy efficiency; and 
salesmen are pushing everyone to buy the high-efficiency products and equipment they sell to 
ENERGY STAR builders.  
 

1.4.4 Subcontractors  

There does not appear to be a consistent, discernible difference in installation practices between 
ENERGY STAR HVAC subcontractors and non-ENERGY STAR HVAC subcontractors in the 
efficiency levels of the furnaces and central air conditioning units installed.  (HVAC 
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subcontractor interviews, Appendix E) P&H  subcontractors who work on ENERGY STAR 
homes continue to install more very high efficiency boilers (AFUE levels of 89% and higher) 
than non-ENERGY STAR contractors; however, in both survey years, very few P&H contractors 
say they have done work on ENERGY STAR homes.  (P&H subcontractor interviews, Appendix 
F)  The self-reported R-values of the insulation installed in various parts of the house appear to 
be similar for both ENERGY STAR subcontractors and non-ENERGY STAR subcontractors.  In 
addition, there do not appear to be any discernible differences between the 2002 and 2004 
results.  (Insulation subcontractor interviews, Appendix G) With the exception of P&H 
subcontractors who work on ENERGY STAR homes installing more very high efficiency 
boilers, there do not appear to be discernible differences in the practices of subcontractors who 
have worked on ENERGY STAR homes and those who have not. 
 

1.5 Western Massachusetts Marketing Pilot Findings 
 
A marketing pilot covering western Massachusetts operated from April 2003 through January 
2004.  The pilot was clearly successful in recruiting housing units in western Massachusetts; 
signings  increased several fold from 2002 to 2003. All the parties involved in the marketing pilot 
agree that the increased signings are the direct result of having more people in the field 
marketing the program directly to builders—not because there was more than one vendor 
competing for projects or because of the performance-based payment approach.   
 
The competition and performance-based compensation approaches tested in the marketing pilot 
are not recommended for the state-wide program. All interviewed parties prefer funding outreach 
positions rather than involving multiple vendors or tying payment to the number of projects 
signed.  This is considered to provide consistent outreach to all types of builders, especially 
small builders who may not be particularly attractive targets under a performance-based 
compensation approach.  Therefore, the decision to fund a partial outreach position in western 
Massachusetts with a local vendor having ties to the community appears to be a reasonable, cost 
effective and viable solution to maintaining a consistent presence with builders and increasing 
participation. 
 

1.6 Energy Code/HERS Pilot Findings 
 
The energy code/HERS pilot, initiated in 2002 and expanded in 2003, consisted of two basic 
components: allocating an experienced energy specialist on a part-time basis to the building 
departments in each of four participating municipalities to help inspectors increase compliance 
with the Massachusetts energy code and providing training workshops on building science, 
energy code compliance and the ENERGY STAR Homes Program. The energy code pilot’s 
strongest influences were on improving the inspectors’ ability to accurately and efficiently 
review REScheck submissions for code compliance and their ability to quickly and readily 
identify energy-related job site issues such as insulation installation problems and points of 
potential air leakage.   
 
Inspectors say they spend 20% or less on average of their inspection time on energy code 
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compliance, and either this did not change or changed very little after the pilot. The percentage 
of instances where code compliance-related changes were required did not increase after 
participation in the energy code pilot, but the areas involving enforcement were the same areas 
where inspectors noted that the energy specialist had helped them to better identify issues.  
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1.7 Recommendations  
 
The program is affecting building practices, but is having only a very limited effect or no effect 
at all on consumer awareness, understanding, and demand. Without consumer demand, the 
program is likely to affect only the most conscientious builders—which limits its long-term 
impact and sustainability.  The following recommendations are based on evaluation findings, 
which are explained in more detail in Chapter 3. Some of these are the same as last year because 
the situations that triggered these recommendations remain.   
 
Program Administration 
 

• Continue to encourage individual sponsors to bring new or different ideas to the table and 
implement them on a pilot basis.  

• Continue to try to streamline the labeling process. Make sure all ENERGY STAR homes 
are labeled in as short a time as possible following the final inspection and that all 
homeowners receive their Home Owner Guide; consider ways to have the Home Owner 
Guide available at closings so the homeowner is sure to get it. 

• Educate builders on the value of the label as proof that a home’s energy efficiency been 
verified by a third party. 

• Continue to look for new ways to work with code officials. Builders say construction 
practices have improved where code officials do a good job of enforcing code  

 
Program Marketing 
 
• Consumer demand is necessary to move ENERGY STAR Homes beyond a niche market 

status in which the primary driver for participation is the builder’s professionalism and good 
will.  Emphasize in all marketing opportunities that a home built with highly energy-efficient 
materials and equipment may not be energy efficient if it has poor air sealing and the duct 
work is leaky. The ONLY way to be sure a home is energy efficient is to have it verified by a 
third party using blower door and duct blaster tests, and this is what the program does for 
home buyers. In other words, brand “ENERGY STAR Homes” as THE way to achieve 
energy efficiency and associated benefits. 

• Given the lack of media advertising and more builders every year saying a lack of 
homeowner demand is one of the major obstacles to building energy-efficient homes, 
encourage builders to play a bigger role in advertising the advantages of ENERGY STAR 
homes. In particular, ask them to emphasize the benefits of ENERGY STAR homes in their 
marketing to increase the portion of home buyers who have a high understanding of these 
concepts 

• Continue to increase the number of ENERGY STAR builders listed on the program’s website 
and aggressively encourage builders to list their spec homes in the real estate listings on the 
program’s website.   

• Aggressively encourage builders to sign EPA agreements, label their homes and take 
advantage of the support offered by the program in incorporating ENERGY STAR into 
marketing materials and websites.  
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• Encourage ENERGY STAR builders to talk to non-participating builders about the benefits 
of the program.  

• Given the JMC’s decision to reallocate funds from media advertising to builder outreach, the 
NMR team recommends putting extra effort into making sure that all advertising for other 
ENERGY STAR-related DSM programs mention that ENERGY STAR homes are available 
and refer readers to the program’s website for more information.  

• Continue work to achieve more earned media (i.e. “free” coverage and exposure through 
news stories and other means). 

 
Evaluation Issues 
 
• Revisit program goals—update program theory and design documents to reflect: 

• Current JMC perspective and needs 
• Budget constraints 
• Adaptive program management and design 
• Different messages from DTE, NUPs, company management 

• Review evaluation plan annually to ensure it meets program’s current needs 
• Evaluate all pilot efforts to get timely feedback from all parties involved 
• Revise interview and survey instruments to meet current program needs 
 
 

• With respect to spillover and free-ridership, the JMC may want to explore the impact of 
taking credit for non-program ENERGY STAR homes that are built in Massachusetts 
outside of the program as well as free ridership within the program. 
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EXECUTIVE SUMMARY 

This document provides an analysis designed to assess the reasonableness of savings 
estimates provided by MassSAVE program vendors and submitted to the Massachusetts 
Division of Energy Resources (DOER).    These estimates are gathered on a quarterly 
basis by the DOER and are subsequently aggregated to provide a state-wide estimate of 
program activity and savings.  The performance of an evaluation to assess the 
reasonableness of energy savings calculated and tracked by vendors implementing the 
program comprises the primary activity associated with Phase III of this multi-phased 
study of the MassSAVE Program.  A potential billing analysis has been discussed 
pending the conclusiveness of the results of the Phase III study.  Phase II comprised an 
evaluation plan and a program theory document that were completed in the fall of 2004.  
Phase I consisted of a Process Evaluation of the program, completed in the spring of 
2004. 

The goal of this study was to assess the reasonableness of the measure level and total 
energy savings of the MassSAVE Program through comparison with other sources of 
information -- primarily the evaluation reports of similar residential programs. In this 
study RLW examined, summarized and reported the results of four independent 
residential conservation studies1 of program savings, one of which applied only to low 
income housing and reported only total savings, thereby offering no measure level 
savings.  Although the results of this low income study are insightful, it failed to provide 
any quantitative comparison meaningful to this study.  The other three studies each 
provided savings for a limited number of measures.  A special REM/Rate study provided 
a fourth point of comparison for the measure level savings estimates.  Collectively, the 
three reports covered all but three of the 14 measures of interest in this study.  The 
REM/Rate work provides estimates for all measures of interest.  

The following table shows all measures and the results of the program savings (MMBTU 
Savings Per Home), followed by the available comparative savings for each of the three 
meaningful measure-level studies, as well as the savings calculated by REM/Rate 
performed specifically for this study by RLW Analytics.  The last column shows the 
simple averages of the three independent studies and the REM/Rate study.  Blank cells in 
each column indicate where each study was unable to furnish measure- level results. 

Although some significant variations for estimated savings exist for several of the 
measures, all studies agree within an order of magnitude on all measures, and all but 
three measures are calculated to have averages within 50% of those from the MassSAVE 
Program data.  The three measures in which the average per home savings from the 
studies differs by more than 50% from the calculated average per home savings for the 
                                                 
1 Oak Ridge National Laboratory, “Metaevalaution of National Weatherization Assistance Program Based  

on State Studies, 1996-1998”, Schweitzer and Berry, May 1999 
2001 DEER Update Study, Prepared for the California Energy Comission”, XENERGY, August, 2001, 
 “Deemed Savings for Energy Efficiency Measures for Residential Buildings in Massachusetts, Technical 

Report”, University of Massachusetts, Center for Energy Efficiency and Renewable Energy, February 21, 
2003 

“GEMS Evaluation and Monitoring Study, Initial Summary Report”, RCG/Hagler, Bailley, Inc, Ozog, 
Davis and Eiswerth, March, 1994.  
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program are duct insulation (218% greater), duct sealing (139% greater) and attic 
insulation (53% less).  Some of these differences may be due to evaluation precision 
issues and savings calculation conditions within each study, and some are also due to 
inherent difficulties associated with the data adjustments required to determine what the 
independent study savings might be under the conditions of the DOER program. 
 

Measure 

MassSAVE 
MMBTU 

Savings Per 
Home 

CEERE 
Study 

Savings 
(MMBTU) 

Calmac 
DEER 
Study 

(MMBTU) 

GEMS 
Study 

Savings 
(MMBTU) 

REM/ 
Rate 
Study 

(MMBTU) 

Avg Savings of 
Reviewed 
Reports 

(MMBTU) 

Air Sealing  5.33 4.60 5.95 4.84 3.50 4.68 

Attic Insulation  22.01 10.63 10.51  9.96 10.37 

Basement Insulation  8.19 3.70  5.24 6.10 4.90 

DHW  1.39 1.87  2.62 1.00 1.81 

Duct Insulation  0.44 0.92 0.92 0.92 1.40 1.40 

Duct Sealing  1.17 2.25 3.68 2.25 1.90 2.79 

Heating Pipe Insulation  25.06 23.87 23.87 23.87 22.67 22.67 

Heating System  23.08 33.24 8.06 29.53 26.10 24.23 

Lighting  1.39 1.02 0.85 1.02 0.90 0.67 

Refrigerator  5.66 3.36 2.52 3.36 4.78 3.65 

Rim Joist Insulation  4.63 3.97 3.97 3.97 3.30 3.30 

Thermostat  4.45 3.93 6.89 4.94 6.40 5.54 

Wall Insulation  26.49 30.02 26.35  34.98 30.45 

Weatherization  9.06 6.63 5.25 6.63 7.50 6.37 

Program-Wide Savings  8.85 7.35 6.14 7.99 7.30 6.92 

Average House Size, SF 1,670 1,850 1,904 1,654 1,600 1,752 

Pre Usage Per House 219.5 323.1 250.3 160.2 210.3 236.0 

Estimated Percent Savings 4.0% 2.3% 2.5% 5.0% 3.5% 2.9% 

Estimated Usage After Savings 210.7 315.8 244.1 152.3 203.0 229.1 

Estimated EUI After Savings 0.126 0.171 0.128 0.092 0.127 0.131 

Table Ex-1: Summary of Average Home Energy Savings (MMBTU) by Measure 

The next table gives the results of the DOER annual savings in millions of BTUs 
(MMBTU), followed by the result of multiplying the average savings per home by the 
number of homes for each measure, as presented in the table above.  It is important to 
note that the lighting and refrigerator savings are non- interactive savings as that is how 
we believe the vendor savings are calculated.  The last two columns in the table show the 
differences between the program savings and the average of the four comparison study 
savings in terms of MMBTU per year and percentages.  Clearly, the greatest program-
wide absolute energy savings differences are seen in Weatherization, Attic Insulation, 
Lighting and Refrigerators.   Recommendations to assist in refining measure type savings 
estimates of three of these measures follow.  We do not provide a recommendation for 
weatherization as we believe difference in savings is likely due to undefined differences 
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in the individual weatherization activities included between the MassSAVE program and 
the other programs studied.   
 

Measure  

MassSAVE 
Savings 

MMBTU 

Current 
Study 

Savings 
MMBTU 

Absolute 
Difference 
MMBTU 

Percent 
Difference 

Air Sealing  9,725 8,537 -1,187 -12.2% 

Attic Insulation  25,434 11,980 -13,453 -52.9% 

Basement Insulation  2,015 1,206 -809 -40.2% 

DHW  7,408 9,638 2,230 30.1% 

Duct Insulation  800 2,542 1,742 217.8% 

Duct Sealing  553 1,322 769 139.0% 

Heating Pipe Insulation  1,036 937 -99 -9.6% 

Heating System  3,739 3,926 187 5.0% 

Lighting  25,939 16,319 -9,620 -37.1% 

Refrigerator  14,214 9,179 -5,035 -35.4% 

Rim Joist Insulation  309 220 -89 -28.7% 

Thermostat  2,636 3,277 641 24.3% 

Wall Insulation  22,320 25,659 3,339 15.0% 

Weatherization  49,677 34,953 -14,724 -29.6% 

Program-Wide Savings  165,804 129,696 -36,108 -21.8% 

Table Ex-2: Total MassSAVE Savings vs. Study Savings 

Overall, the program-wide differences are –36,108 MMBTU per year, or –21.8% of the 
DOER estimated savings.  The inclusion of interactive savings for refrigerators and 
lighting would have a large negative impact on the difference in energy savings, although 
they are not included in these calculations.  To give a sense of potential interactive 
impacts, the REM/Rate results suggest lighting impacts per home would drop from 0.9 
MMBTU to an interactive estimate of 0.3 MMBTU and refrigerator impacts would drop 
from 4.78 MMBTU to 1.9 MMBTU. 
 
In conclusion, the results of this analysis should be used with caution in determining 
confidence in the DOER MassSAVE energy savings estimates.    While we provide a 
point estimate of savings based upon these studies, we acknowledge that each study used 
to calculate the savings is likely to have undeclared or unknown error.  In addition, the 
process of creating estimates that can be compared to the MassSAVE estimates presents 
challenges in applying assumptions and calculations that best match program conditions.  
Indeed, many of the discrepancies between DOER savings and the savings calculated 
from this study for specific measures may be the result of a multitude of factors including 
different handling of interactive effects, climate differences between the MassSAVE 
Program and each evaluated program, measure installation differences and home 
demographic differences.  Also, there is some potential error associated with the results 
presented in the comparative studies. 
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Despite these caveats, taken as a whole, the analysis of the various measures and reports 
suggests the savings estimates as calculated by vendors are reasonable overall.  That is, 
while no single piece of evidence or documentation is absolute in its support of the 
vendor provided savings, when viewed in total we believe there is the minimal or 
necessary support  to consider the savings plausible overall.  However, there is suggestive 
evidence that overall savings may be modestly over-estimated and that some specific 
measures may be experiencing significant differences between their reported and actual 
savings levels.  Each of these occurrences is expected for a program that has not had a 
rigorous impact evaluation performed recently.  It should also be noted that the inclusion 
of net impacts and interactive effects would likely indicate that actual savings are even 
less than those calculated in this study. 
 
Based upon this study, several recommendations follow that we believe would improve 
the quality of data collected by the DOER, and would improve our confidence in vendor 
calculated savings estimates. 
 
• At this time, we do not recommend the performance of a billing analysis.   
• We would like to recommend specific activities to address apparent opportunities to 

improve estimates of savings provided by the vendors to DOER.   
o Attic Insulation.  Program attic insulation savings estimates are more than 

double those of the three comparison points calculated in this study, which 
all yield similar estimates.  We believe this provides compelling evidence 
that attic insulation savings are being significantly overstated and would 
be a good candidate for either the performance of on-sites to further 
explore these savings estimates or the performance of a targeted review of 
how vendors are estimating attic insulation savings.   

o Lighting. Recent evaluation findings for specific technologies can be used 
to better estimate lighting energy impacts.  For example, a recent 
residential lighting study performed for the Massachusetts electric utilities 
could be used to better estimate operating hours and delta watt 
assumptions.  

o Refrigerators. The M&V refrigeration study discussed earlier presents a 
source of information for savings refinement, to the extent that those 
results have not yet been incorporated into vendors’ estimates.  

• The duct insulation average vendor value is based upon unit definitions that vary 
among vendors.  We recommend DOER calculate new per home average duct sealing 
savings based upon a more consistent unit definition among the vendor data to ensure 
a more appropriate savings comparison. 

• To the extent that they are not already calculated, we recommend that lighting and 
refrigerator savings estimates include interactive effects.   

• Vendors should all use the same definitions in the delivery of units installed when 
data are provided to the DOER to ensure proper aggregation and calculation of 
program activity and metrics over time.   
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Executive Summary 
 
This 2004 Market Progress Evaluation Report (MPER) builds on the 2002 and 2003 evaluations 
to track changes in the Massachusetts residential lighting market.  Specifically, the 2004 MPER 
seeks to explain and assess the extent of the current transformation of the Massachusetts lighting 
market as a result of the Massachusetts Residential ENERGY STAR Lighting Program. 
 
In this study, we conducted customer telephone surveys, in-home visits, in-store intercepts, 
database reviews, a retailer survey, and an extensive review of the program databases to gather 
research about the market and the program. 
 
Key findings and recommendations are found below. 
 
Current Residential Lighting Market 
 
Consumers are able to purchase products at places where they would not have been able to buy 
CFL light bulbs in the past since more stores, and more types of stores (e.g., at least a few more 
grocery stores), are offering ENERGY STAR lighting than in the past.  Unfortunately, for some 
participating stores, there may be downtime in between their program efforts where a consumer 
could walk into a retailer and the ENERGY STAR products are no longer there.  Thus, these 
products are not always consistently on the shelf in all participating stores.   
 
In aggregate, stores that sell ENERGY STAR lighting appear to be offering more products and 
more manufacturers; but as part of the program, most stores still carry only one or two 
manufacturers of ENERGY STAR lighting, and a limited number of ENERGY STAR-qualified 
models. 
 
On average, the upfront costs of CFLs to consumers in the store (with the program support) is 
still higher than the cost of comparable incandescent bulbs but the program support has brought 
the price differential down significantly.1  Specifically, basic ENERGY STAR bulbs sold 
through the industry-sponsored initiative were found to be as low as $0.59, with most being sold 
for $0.99—much less than in the past.  (Note that specialty bulbs tend to cost closer to $2.99 
after the buy-down. 2)   
 
In our telephone survey, we found that 37% of bulb purchasers have purchased some ENERGY 
STAR bulbs, up from 29% in 2003.  Despite this increase in the purchase of ENERGY STAR 
bulbs overall, generally a significant percentage of all light bulb sales are still sales of non-
efficient lighting even in stores that are actively participating in the program.3 
 

                                                 
1  There is not a program goal to bring the costs of CFLs down to the level of incandescents.  Interviews with 

program staff indicate that the program desires to better match consumers' belief in CFL value and that the price 
difference based upon that is acceptable. 

2  According to program sponsors, this cost seems to equate closely to the life cycle cost of incandescents. 
3  It should be noted however that this finding is from purchaser intercepts at a small sample of participant stores. 
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Fifty-four percent (54%) of households report having at least one CFL installed in their home.4  
Based on our in-home visits, CFLs were present in approximately 8% of all sockets in 2004—
and continue to mostly be installed in basements, bedrooms, living rooms, and kitchens.  Multi-
family homes, however, are significantly less likely to have CFL bulbs installed in their home 
compared to other types of homes and residences (39% versus 54%).  Multi- family homes are 
also less likely to have energy efficient fixtures installed in their home (15% versus 23%).   
 
When we provided respondents of our survey with facts about the energy savings (and the 
resulting dollar savings) associated with ENERGY STAR bulbs, the percentage of respondents 
that indicate that they would purchase an energy efficient bulb without an incentive has 
increased.5  This does not, however, mean that they would purchase a CFL for all eligible 
applications since many consumers still feel that CFLs are too dim, or do not fit into many of 
their fixtures.  Overall, our data show that consumer perceptions (while generally good) have not 
improved.  It is unclear about whether these perceptions have reached a plateau or not.   
 
Finally, while most retailers think that the program lighting being sold through the program is 
decent, some retailers still see quality as a concern.  Additionally, more than half of the retailers 
that we spoke with believe that CFLs need to be priced at one dollar or less in order for half of 
all customers to purchase CFLs.   
 
Program Impacts on Market 
 
The 2004 program ultimately was responsible for moving over 2.3 million ENERGY STAR 
bulbs and over 157,000 fixtures and torchieres.6  While data through the end of 2004 was not 
available at the time of this report, we estimate that by the end of the year, total bulb sales will be 
between 2.44 and 2.75 million. 7  Just looking at the data through November 2004, this represents 
a 77% increase over 2003 bulb sales; and using mid-2004 estimates through the end of the year, 
could be closer to a 93% increase by the end of 2004.  Note that program spending on the 
Massachusetts ENERGY STAR Lighting Program increased 65% in 2004 compared to 2003.   
 
Notably, Building 19 and Spags account for 65% of all growth in bulb sales between 2003 and 
2004, while home improvement stores (i.e., Home Depot and Lowes) make up over 28% of all 
growth in bulb sales.  These account for almost all the growth in sales in 2004.  (Again, the 
numbers for 2004 are only through November.)8   
                                                 
4  This finding is based on our telephone surveys. 
5  Often, however, there is a difference between reported intentions and actual actions. 
6  Note that our data only covers through the end of November 2004.  Data provided by the utilities (unverified) 

indicates total sales of 3,127,322 CFLs and 174,352 fixtures and torchieres by the end of 2004.  This would 
seem to indicate either a substantial increase in the number of products shipped to stores (but not necessarily 
sold) in December, or the submission of additional data in December (before year-end) that was not entered in 
the database prior to December. 

7  Note that throughout this report, the term “sales” refers to data available from EFI regarding sales through the 
program.  For the rebate coupon and catalog efforts, these are actual sales.  For the industry-sponsored 
initiatives, however, this is based on shipping data since complete sales data is not being collected through the 
program and shipping is the best proxy for program sales.  EFI has started to collect sales data in the fall of 
2005; however it continues to be less than the number shipped (or a maximum of 65% of the products moved 
through the program) and therefore will not be able to be used for evaluation purposes. 

8  These numbers are based on shipping data for these stores. 
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In addition to looking at the number of units moved, we also reviewed the utility cost index, or 
UCI weighted by utility, which takes into account the lifetime energy savings for each unit (thus 
weighing fixtures more heavily than bulbs).  The preliminary 2004 UCI values indicate a 
significant drop when compared to the average over the past three years.  Overall our findings 
seem to demonstrate that the industry-sponsored initiatives have helped to move more bulbs into 
the market and reduce the cost per kWh saved. 
 
The industry-sponsored initiatives have also been successful in adding participating retailers to 
the program (such as some groceries and drug stores) that had not participated before because, 
among other reasons, they were unwilling to take part in the logistics involved in the rebate 
coupon effort.  In all, 63 more stores participated in the program in 2004 than in 2003 (for a total 
of 624 unique retailer locations in 2004), with the majority of these (85%) participating through 
the industry-sponsored initiatives.  Note that the stores participating in the program appear to 
represent almost all of the largest sellers of bulbs in Massachusetts.   
 
Despite the fact that the industry-sponsored initiatives have increased the number of retailers and 
moved the large majority of the products, over the years, the coupon component of the program 
has sold a wider variety of products.  Program rebate coupons have been used for over 50 
manufacturers, while the industry-sponsored initiatives have been limited to 12 manufacturers.  
In fact, 22% of all industry-sponsored initiative sales in 2004 were from one CFL model (the 
Lights of America 14 watt mini-twist.) 
 
Overall, however, the program (and particularly the industry-sponsored initiatives) has had an 
effect on the market.  While not all stores were able to answer all of our questions, over three 
quarters of the stores indicated that that the program has influenced their stocking or sales of 
CFLs in some manner.  Furthermore, when we asked retailers if their store would stock 
ENERGY STAR lighting products in the future without the support of the program, 
approximately 70 percent of those that were able to answer this question (n=161) stated that they 
would stock these products while 29 percent indicated that they would not.  Twenty-five percent 
of all respondents indicated that one reason they would not carry ENERGY STAR without the 
program was because the products are too expensive without the rebate/program and customers 
would not buy them.   
 
Process Findings 
 
In our in-depth interviews with program administrators, the sponsors expressed a concern about 
the amount of effort involved with store visits, and the fact that it is difficult to track these visits 
and determine if the effort is going into the right places.  Based on our findings, visits are 
important to ensuring that the products are on the shelves, and priced correctly.  Retailer 
comments also seem to indicate that most stores feel that the implementers were offering the 
appropriate number of visits and/or program support.   
 
Through our store-visits to 31 retailers participating in the industry-sponsored initiatives, we 
found that most retailers have the products on the shelves and good promotional displays.  One-
third of the stores, however, appeared to need additional support from the program.  This agrees 
with findings from our retailer surveys, in which one-third of the stores that we spoke with 



 04/08/05 
 ES-4 

 
Megdal & Associates and Opinion Dynamics Corporation 

 

mentioned that they would like additional program support such as more frequent visits by 
program representatives, additional point-of-purchase materials, more training for sales staff, 
more off-site advertising, or larger incentives.9  
 
In addition, our evaluation touches upon some issues related to marketing and education, the 
quality of products moved through the program, and the tracking of program data.  While many 
of these areas are changing due to recent program efforts, there are still some concerns. 
 
Under the rebate coupon effort, retailers are required to display point-of-purchase materials, but 
they are not an active participant in the marketing or promotion of ENERGY STAR lighting.  
The industry-sponsored initiatives have been seeking to increase industry support in this effort, 
but the level of effort varies widely—and any requirements in the effort were not well defined 
prior to the fall of 2004.  To date, however, the most frequently used (or most prominent) 
marketing materials are about the availability of the product, and not with the goal of changing 
perceptions or providing information about the technical improvements that have been made to 
CFLs over time.  
 
Furthermore, the quality of the products that are being promoted through the program is of 
concern to the sponsors, and the sponsors have started to consider whether the product has 
passed PEARL testing as one of the criteria in their decision-making process for funding 
industry-sponsored initiatives.  (No information on which products had passed PEARL testing 
was available to the evaluation team, thus we cannot verify this claim.)   
 
Our evaluation also found that sales and stocking are still not being tracked effectively.  Our 
2003 evaluation indicated that based on the review of available sales data, there were cases 
where the amount of product shipped in Massachusetts within the timeframe specified by the 
industry-sponsored initiative MOU did not agree with available sales data for that period.  
According to discussion with EFI, the process of paying manufacturers shifted in late fall 2004.  
EFI stated that currently, industry partners receive 75% of the program support dollars after EFI 
received the shipping data (indicating that the products have been shipped to the retailer).  They 
then receive 12.5% of the program support upon receipt of some sales data, and the final 12.5% 
of the program support dollars upon sales data indicating 65% throughput of the product.  (Note, 
however, that still only 65% of sales data is required—not enough for evaluation purposes.) 
 
Finally, we also found that the stocking data is limited in its usefulness because it is not collected 
for all participating stores (or even for a representative sample of stores) and when it is collected, 
it is not always complete.  Tracking sales and stocking data more thoroughly could help make 
sure that partners’ fulfill their obligations, and eliminate any possibility of double dipping or 
stockpiling for resale later on, while assisting with future evaluation efforts. 
 

                                                 
9  This may be either due to needed improvement in the program, or because the corporate headquarters for the 

store is not tailoring the stocking decisions to the specific needs of the store. 
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Recommendations 
 
In Section 6, we provide detailed recommendations based on these findings.  These 
recommendations are briefly summarized below.  The sponsors may want to consider each of the 
following. 
 
Overall: 
Ø Revisiting their program logic model and determining what the program is ultimately 

trying to achieve (i.e., a specific number of sales per year, a stated penetration level, a 
saturation of all or perhaps just of specific high-use sockets, etc.) to include how the 
program interventions are expected to achieve these.  Then updating the program 
indicators or goals and setting new benchmarks to get to the next level.   

Ø If the sponsors determine that market transformation is still a goal of the program, the 
UCI could be implemented to encourage more of a balance between resource acquisition 
and market transformation.  For example, the calculation of the UCI could include 
measured market effects or even forecasted market effects from current program efforts.  
Alternatively a program indicator for market transformation could be additional metric, 
alongside the UCI, that utilities would be asked to measure. 

 
Quality and Variety: 
Ø Continuing efforts to encourage PEARL testing by manufacturers, and fund products that 

pass PEARL.   
Ø Continuing to examine the issue of the quality and variety of product being supported by 

the program and if program refinements can be made that would increase quality and 
variety (both in terms of type of bulbs available but also to support customer choice, i.e., 
those willing to pay more for perceptions of higher quality).   

Ø Focusing on supporting all CFLs through their messaging, but using financial buy-downs 
and special promotion incentives to support only A-lamp looking products (such as that 
shown in Figure 6.1) or products that are similar in shape, size and light levels to 
alternative non-energy efficient equivalent s.   

 
Program Requirements and Data Tracking: 
Ø Coming up with a better way to track expenditures so alternative investment strategies 

can better be assessed.   
Ø Once again consider collecting 100% sales data in order to determine more accurately the 

effects of this program. 
Ø Collecting transactional data from larger stores. 
Ø Restructuring MOUs for industry-sponsored initiatives such that they offer longer periods 

of performance to allow and encourage retailers and manufacturers to establish more 
efficient distribution approaches and avoid overstocking and product shortage issues 
currently experienced by some retailers. 

Ø Working with implementers to improve the consistency and completeness of the program 
databases.  Specifically, the data collection protocol could be altered to be more 
representative of the market (i.e., consider collecting data at stores that did not participate 
in the rebates, defining product categories such as outdoor light bulbs and specialty 
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lighting, and collecting data on non-ENERGY STAR lighting to provide more 
information on the market).   

 
Retailer-Based: 
Ø Continuing to provide training focused on program requirements and product knowledge, 

particularly in stores that offer both rebates and buy-downs and those with a broad 
selection of program lighting products. 

Ø Producing and distributing to retailers informational brochures about the changes that 
have occurred in CFL technology. 

Ø Providing a pamphlet of information to inform the industry initiative decision-makers and 
corporate purchasing offices of information on this market and consumer needs as 
learned in this evaluation.   

 
Marketing and Education: 
Ø Targeting specific education or marketing efforts that focus on getting CFLs into smaller 

units or apartments (multi- family occupants). 
Ø Leveraging retailer and manufacturer efforts to promote the availability of CFLs, reduced 

prices of CFLs, and general messages such as those that are currently used. 
Ø Developing alternative sponsor created POP and marketing materials that promote the 

total savings associated with program lighting products and the recent improvements in 
CFL technology that address many of the earlier issues with older products.   

Ø Demonstrating the technological advances that have been made could be effective in 
getting this message out to consumers. 

 
Future Research and Evaluation:  
Ø Designing a research method to determine how many of the sales are residential, 

commercial, or sale for re-sale.   
Ø Evaluating the effects of the current education and marketing efforts. 
Ø Conducting market research to support pre-testing of marketing concepts, channels, and 

messages. 
Ø Exploring issues around customer stocking of bulbs.   
Ø Examining the number of customers that would have purchased CFLs without further 

incentives (free riders) as it relates to the six-bulb limit and how important this is (at what 
level would it become a problem) to the cost-effectiveness of the program. 

Ø Holding discussions between implementers, evaluators, and other stakeholders on the 
importance of estimating and tracking the  number of, and change in, households with 
CFLs (household penetration of CFLs) and the estimate and change in CFL saturation 
(proportion of residential sockets filled with CFLs) and considering the range of research 
options for future measurements.10 

 
Again, more detailed recommendations and conclusions based on our findings are available in 
Section 6 of this report. 

 
 
                                                 
10  The range of options explored, different levels of significance and its required sample sizes, and a summary of 

the issues are presented in detail in Appendix B. 
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Executive Summary 
This report summarizes the evaluation activities completed as part of the Market Progress and 
Evaluation Report (MPER) for the 2004 Massachusetts ENERGY STAR Appliances Program 
by Nexus Market Research, Inc., RLW Analytics, Inc., Shel Feldman Management Consulting, 
and Research Into Action, Inc. The sponsors of the evaluation include Cape Light Compact, 
Fitchburg Gas and Electric, Massachusetts Electric and Nantucket Electric, NSTAR, and 
Western Massachusetts Electric. The evaluation concentrated on four appliances—clothes 
washers (CW), dishwashers (DW), refrigerators (RF), and room air conditioners (RAC). 
 
Some of the key findings of the evaluation are as follows: 

• Market penetration of all four appliance types increased from 1998 to 2004 even though 
program costs decreased during the same time period. The continued increase in 
penetration despite lower expenditures by program sponsors likely reflects three factors. 
First, the momentum built by the Massachusetts program over successive years—what 
we call cumulative effects—leads to progressively higher rates of market penetration and 
energy savings. Second, the Massachusetts program sponsors have leveraged program 
funds by partnering with individual manufacturers and retailers. Finally, the collective 
efforts of programs in other states, government agencies—including ENERGY STAR—
and organizations such as the Consortium for Energy Efficiency and the American 
Council for an Energy Efficient Economy have convinced national manufactures and 
retailers to produce and carry more ENERGY STAR-labeled products, thereby increasing 
market penetration not only in Massachusetts but in other states as well. 

• Due to the long life of appliances, the saturation of ENERGY STAR-qualified CW in 
homes in Massachusetts continues to rise. This should remain the case until large 
numbers of CW purchased during the TumbleWash program are retired, and then, only if 
market penetration decreases. 

• Over time, the percentage of respondents to the random digit dial and WebTV surveys 
who report purchasing an ENERGY STAR-labeled appliance has increased. Respondents 
indicate that the label is very important in their purchase decision, while rebates—when 
they exist—are less important. The rebate is most influential in the decision to purchase 
an ENERGY STAR-labeled clothes washer. 

• Although cumulative effects exist, the ENERGY STAR Appliances Program continues to 
have a statistically significant positive effect on incremental market penetration, 
particularly of CW and RAC, and RF to a much lesser degree. There is no statistical 
relationship between program activity and DW penetration.  

• While the cash incentives variable for CW is included in an overall “program support” 
variable—and that variable is highly significantly related to CW penetration—we were 
able to include separate cash incentive variables for the other three appliances in 
regression models. However, the regression models were unable to identify a statistically 
significant incremental effect of cash incentives on RAC penetration; cash incentives 
were significant contributors only to RF penetration and only in 2001. The inability of the 
models to capture cash incentives could reflect the fact that very few states actually offer 
cash incentives on these appliances. Alternatively, the lack of a statistical relationship 
may be due to other factors, including the greater impact of overall program activity or of 
stocking practices in increasing sales of these appliances. 
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• The canonical correlation analysis suggests that support given to one appliance type—
particularly clothes washers—helps increase the penetration of the others.  

• The incremental prices of ENERGY STAR-labeled appliances have decreased from 2002 
to 2003. Once one takes into account the other features that are often bundled with 
ENERGY STAR-labeled appliances, the incremental prices drop even further. 

• Recognition of the ENERGY STAR label among consumers continues to increase in 
Massachusetts, and understanding of the label remains high. Likewise, nearly all retailers 
have heard of ENERGY STAR-labeled appliances and demonstrate a moderately high 
level of awareness of the program. However, knowledge among executives at regional 
chain stores is lower than in previous years. Likewise, salespeople show moderate levels 
of knowledge about the meaning of ENERGY STAR. Salespeople tend to demonstrate 
neutral (for RF) or positive (for CW) attitudes about ENERGY STAR-labeled products. 

• Non-ENERGY STAR RAC models appear to sell out faster than ENERGY STAR 
models because of lower prices; when only ENERGY STAR models are left (which 
happens in hot summers but not in cool summers), they are purchased anyway, and 
penetration goes up in the third quarter.  

• Most retailers and purchasing executives believe that the program fits their corporate 
image. However, the in-store presence of the program declined in 2004, with fewer 
salespeople receiving training and fewer point-of-purchase materials being displayed on 
showroom floors. 

• Before 2004, the program’s implementation contractor performed most retailer training 
about ENERGY STAR. In 2004, however, more retailers report receiving training from 
manufacturers than from program staff, and over time it appears that manufacturers have 
taken increasingly more of the primary ENERGY STAR training responsibilities. 

• Salespeople show only neutral to slightly positive attitudes about ENERGY STAR-
labeled products, with attitudes being more positive for CW and less positive for RF. 
These observed behaviors have been fairly consistent and stable over the past three years. 
Furthermore, there is some counter-selling of RF, with salespeople saying ENERGY 
STAR models are not worth the higher price or that all new models are more efficient. 

• Word of mouth remains one of the most important ways that people gather information 
about products and programs. This is particularly true among those whose primary 
language is not English. Hard-to-reach populations also rely more heavily on institutions 
such as community-based organizations and ethnic and non-English language newspapers 
and news programs. 

• Factors helping to explain why some states have higher levels of reported market 
penetration than Massachusetts are largely out of the control of the program sponsors, 
such as bias in reporting based on small numbers of national retail chains in some states, 
demographic differences between Massachusetts and other states, and state tax credits. In 
contrast, the sponsors have already adopted many facets of Wisconsin’s program, such as 
working directly with manufacturers and retailers, that may help explain that state’s high 
levels of market penetration.  

 
The evaluation activities over the past three years point to the following conclusions and 
recommendations: 

• Although the statistical analysis demonstrates the existence of strong cumulative 
effects of the appliance program, yearly program activity continues to have an 
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incrementally positive effect on market penetration. This suggests that the market has 
not yet been fully transformed. As long as the program continues to demonstrate a 
statistically significant—but cost effective—incremental effect on market penetration, 
there will remain a need for an appliances program.  

• While we believe it is too early to conclude that CW penetration has truly stabilized, 
we also do not recommend that program continuation should hinge on persistent 
increases of market penetration. Instead, the sponsors must also take into account the 
percentage of households that currently have ENERGY STAR-labeled appliances 
because of the current and prior programs. This ENERGY STAR saturation of CW 
has been increasing since the program began in 1998. Furthermore, the continued 
incremental program effect on market penetration suggests that, were the program 
discontinued, market penetration could likely decline.  

• Since the canonical analysis points to across-appliance synergism between program 
support and market penetration—that is, support given to one appliance appears to 
have a positive impact on market penetration of the others—promotions of one 
ENERGY STAR appliance type should be linked to the other types whenever 
possible. Clothes washers, however, considering their greater energy savings, 
continue to merit a higher proportion of promotional dollars than do the other 
appliance types. The results of the canonical analysis also suggest researching 
whether there is synergism of programs across product categories—for example, 
between appliances and lighting. 

• The non-cash components of programs—including marketing and field support—
seem to be as important as cash incentives in promoting market penetration, with CW 
penetration showing the greatest sensitivity to rebates. Therefore, the program should 
continue to put resources into marketing and other forms of program support in 
addition to rebates. 

• Market penetration has been increasing even though program costs have been 
declining. Furthermore, some of the largest increases are associated with national 
campaigns in which the program sponsors partnered with specific manufacturers and 
retailers. Together, these findings suggest that the current program focus of 
leveraging program funds by partnering with specific manufacturers and retailers 
should be continued. 

• It appears that consumers are likelier to buy ENERGY STAR-labeled RAC when 
they are relatively more available than non-ENERGY STAR models. The evidence 
suggests that the sponsors may consider offering incentives for retailers to stock 
ENERGY STAR units in place of or in addition to rebates for consumers to buy them. 

• The incremental price of ENERGY STAR-labeled appliances drops once other 
features are taken into account. Salespeople should be trained to make this point when 
selling ENERGY STAR appliances, comparing them to other comparable models 
rather than to the lowest priced ones with fewer desirable features. 

• The lower level of program knowledge by regional chain executives compared to 
national chain executives suggests the need for a focused effort with this important 
group of retailers to improve program intentions and knowledge 

• Retailers’ knowledge of and attitudes toward ENERGY STAR-labeled products, 
suggests the need for greater training and the dissemination of information to 
salespeople about the benefits—including non-energy benefits—of ENERGY STAR-
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labeled appliances. The low knowledge ranking and high level of counter-selling that 
occurred with RF salespeople suggests that they may not be aware of the recent 
increase in the efficiency margin between standard and ENERGY STAR-qualified 
units that went into effect in January, 2004. While some of the observed ENERGY 
STAR refrigerator counter selling may be due to genuine factors such as a generally 
long payback period and fewer non-energy benefits than other appliance types, we 
believe counter-selling for this appliance could be reduced through a renewed effort 
to “get the work out” to retailers about its occurrence and the provision of information 
to compel salespeople to do more persuasive ENERGY STAR sales. 

• Both hard-to-reach populations and Massachusetts appliance purchasers overall tend 
to gather information and seek recommendations from their family and friends. Word 
of mouth, therefore, is an important component to spreading the news about the 
ENERGY STAR Appliances Program and ENERGY STAR-labeled appliances. 
Word of mouth, however, has to start somewhere. We suggest more concerted efforts 
to communicate about the benefits of ENERGY STAR appliances to linguistic 
minorities. Therefore, the program sponsors may consider regularly advertising and 
sending press releases to newspapers and television stations or news shows targeted 
towards ethnic or linguistic minorities. Working directly with community-based 
organizations held in high regard among hard-to-reach populations and that may also 
have something to gain from the ENERGY STAR-appliances program (e.g., first-
time, moderate income home-buyer programs) may be another way to get the word 
out about the program. 

• There is evidence that a critical synergy has developed between the national program 
and the programs in active states, including the facts that national retailers have 
caught up with independent retailers on ENERGY STAR appliance penetration in 
Massachusetts, and that training on ENERGY STAR increasingly is provided by 
manufacturers rather than the program. Therefore, we recommend continuing close 
coordination with the national ENERGY STAR program and with the programs in 
other active states, since it appears that the whole is indeed more than the sum of its 
parts. This would include coordinated advertising messages and promotions. 

• The Delphi Study from 2003 (NMR 2004, Appendix H) and the regression analysis 
(Statistical Analysis, Appendix G, Section 6) both include estimates of market 
penetration and program-induced energy savings. The two studies, however, rely on 
very different approaches, with the regression model necessarily relying on data of 
past efforts to identify a program effect and the Delphi asking professionals in the 
appliances and energy efficiency fields to predict penetration in the future. The 
approaches are sufficiently different that we do not believe there is a justifiable way 
of integrating the results to produce a single point estimate of market penetration and 
energy savings. We believe it is appropriate to think of the regression results as 
lower-bound estimates of energy savings and the Delphi as high or upper-bound 
estimates. Given the substantial differences in both the approaches and the results, we 
suggest that a similar panel of experts be given the collective results of the three 
MPERs and have them adjust their prior estimates of market penetration and energy 
savings based on the evidence presented in the evaluations.  

• We recommend rethinking program theory, including how program activities are 
expected to lead to market effects, and what the indicators of those market effects are. 
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In particular, the current theory starts with barriers and how program activities are 
meant to overcome them. The revised theory should perhaps start explicitly with 
desired long-term outcomes and then address how to achieve them. The latter 
approach still takes barriers into account, but not as the starting point. After all, the 
word “barriers” by itself begs the question, “Barriers to what?”  
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EXECUTIVE SUMMARY 
 
The Cape Light Compact’s Single-Family, Multi-Family, and New Construction Low-
Income Programs were designed to provide comprehensive energy efficiency measures 
for low-income residences; these customers experience unique barriers to participation in 
energy efficiency programs and spend a disproportionate amount of their disposable 
income on their utility bills.  The goal of this suite of programs is to help customers to 
reduce their utility bills through measures available from the Compact, and also through 
linking to existing programs such as the Department of Energy (DOE) Weatherization 
Assistance Program (WAP). 
 
In an effort to provide direction for the future of these programs, the Opinion Dynamics 
Corporation team1 conducted the following data collection activities:  
 

1. A review of all program documents and databases; 
2. In-depth interviews with Compact representatives, program administrators, 

stakeholders, consultants and program implementers (including field staff); 
3. “Ride-alongs” accompanying field staff on sample audits; 
4. Telephone surveys with participating and non-participating customers, 

organizations, and housing agencies; and  
5. Site visits to representative single-family, multi- family and new construction 

homes. 
 
The Cape Light Compact’s Low-Income Programs have led to the installation of many 
energy savings measures and resulted in many satisfied participants.  At the same time, 
there are also numerous missed opportunities and issues that affect participants 
negatively.  Furthermore, the reach of the current programs appears limited.  While 
specific findings by program are detailed in Chapters 3 through 6, general findings from 
this evaluation include: 
 
Ø Between 2001 and October of 2003, the Compact served 505 households through 

the Single-Family Program, approximately 283 units and 5 common areas (within 
16 complexes) through the Multi-Family Program, and an additional 18 low-
income customers through the New Construction Program, for a total of 806 low-
income households.  This represents less than 3% of eligible customers.   

Ø There has been a notable decrease in the number of homes served under the 
Single-Family Program since January of 2003 (27 per month in 2002 and only 17 
per month in 2003). 

Ø Furthermore, in 2003, 72% of the Single-Family budget, 81% of the Multi-Family 
budget, and only 15% of the New Construction budget was spent. 

Ø The fact that some towns’ low-income customers have not received services, or 
have only one or two projects, is primarily because the total number of 

                                                 
1 Opinion Dynamics Corp., in partnership with the Vermont Energy Investment Corporation (VEIC) and 
Megdal & Associates. 
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households served is still low, rather than because of any inherent program focus 
or inequity across towns. 

Ø Overall, the biggest weakness in program delivery is the coordination between the 
baseload energy assessments and the weatherization audits. 

Ø The current implementation vendor’s (the Housing Assistance Corporation, or 
HAC) objectives are in-tune with the needs of low-income clients, and HAC staff 
and management are committed to providing services to this customer segment.  
They are well positioned to assess synergies between the various programs 
available to the Cape and Vineyard’s low-income customers and to determine 
how Compact funds can be leveraged with other programs to have a greater 
impact.  However, improving the skill level of the current program staff and the 
management of the programs are two areas that need more attention.  Existing 
HAC staff, while eager, appear to be in a transitional “catch-up” mode and in 
need of further support.   

 
The Cape Light Compact’s Single-Family, Multi-Family, and New Construction Low-
Income Programs were developed from pre-existing programs that were being 
implemented throughout Massachusetts at the time the Compact took over administration 
of the Energy Efficiency Funds for the Cape and Martha’s Vineyard (July 2001).  At the 
time, this was the most effective way to quickly establish programs to serve its low-
income residential customer segment; our evaluation found that, at the present point, the 
Compact and HAC need to actively work to modify the existing programs to ensure 
greater success. 
 
The current transitioning of the three programs from the South Middlesex Opportunity 
Council (the previous program delivery vendor) to HAC is an opportune time to reassess 
program goals.  This evaluation describes several structural impediments—such as part-
time auditors, limited energy savings measures, and requiring three bids before choosing 
an installation contractor—which can be overcome with some ingenuity.  The first step 
might include a brainstorm/empowerment meeting between Cape Light Compact  
advisors, managers, Honeywell2 (the program administrator), and HAC program 
personnel to discuss the findings and opportunities presented in this evaluation.  Specific 
recommendations for the future of the low-income programs include: 
 
Ø Supporting HAC as an organization. While HAC is tapped into the low-income 

network, their organizational mission and culture necessarily differs from their 
for-profit counterparts that implement the standard energy efficiency programs 
across the Commonwealth.  They should, however, be expected to provide the 
same levels of performance to ensure the most effective services for low-income 
customers.  For this reason, it is strongly suggested that HAC be given more 
support than is traditionally provided to an implementer of such programs. 

Ø Re-training field staff.  Field staff should receive technical training to identify, 
and act upon, all cost-effective opportunities.  They should also be better trained 

                                                 
2   Honeywell DMC’s name was changed recently before this final reporting and the DMC has since 
been dropped.  
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to interact with the end use customer, and to deal adeptly with data management 
and reporting. 

Ø Raising the importance of the integrated audit.  Field staff should identify, and 
act upon, all cost-effective opportunities when performing an audit under this 
suite of programs. 

Ø Making more measures available.  To have optimum impact, field auditors 
should be armed with additional measures such as hot water tank wraps and 
materials for minor air sealing and duct repairs.  The emphasis of the programs 
should be on providing the resources necessary for field auditors to identify and 
address all cost-effective measures.     

Ø Increasing customer interactions and education of energy saving 
opportunities.  For the Single-Family Program, this may mean listening to the 
customer, while at a multi- family site, this may be more cost-effectively achieved 
through a tenant meeting and distribution of a unit-specific survey.  Furthermore, 
all three of the programs need to emphasize educating individuals about the 
energy saving opportunities available.  One way to achieve this is through 
detailed handouts explaining some of the opportunities and parameters of the 
programs.   

Ø Broadening the reach of the programs.  The Compact should strive to serve 
more single-family homes per year, and reach out to all owners and managers of 
low-income multi- family complexes.  Furthermore, the Compact should seek to 
meet one-on-one with all builders and developers of low-income housing on the 
Cape and Martha’s Vineyard. 

Ø Tracking all program effects, including leveraged efforts.  The programs 
should develop a system for recording (and reporting) how the Compact’s funds 
leverage additional monies. 

Ø Developing a new approach to fuel switching.  Fuel switching from electric 
resistance space heat or Domestic Hot Water (DHW) equipment should not be 
treated as a special case that occasionally can occur, but should be encouraged 
whenever cost-effective within current budget limitations. 

Ø Instituting quality control procedures.  Data tracking issues, customer 
complaints, missed opportunities, and inappropriate measures can all be quickly 
identified and corrected with a strong quality control component and aggressive 
follow-up procedures.   

Ø Improving interactions with contractors.  Pre-qualifying contractors for 
specific areas and streamlining procurement requirements and payment 
procedures (e.g., provide progress payments on big jobs) can help improve 
contractor interactions.  Furthermore, to facilitate the process, HAC staff could 
develop the work scopes and issue the work to the best available contractor.   
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I. EXECUTIVE SUMMARY 
 
Background 
Opinion Dynamics Corporation (ODC), presents this report of our process evaluation of both the 
Cape Light Compact’s Residential High Use (RHU) and Small Commercial and Industrial 
(SC&I) Retrofit Programs. In completing this process evaluation, the objective was to examine 
the programs in their early stages of implementation to identify any necessary adjustments for 
incorporation into planned Phase II designs of the CLC’s Energy Efficiency program, to be 
implemented in 2003, and to ensure that the programs meet their goals and objectives.  
 
The Cape Light Compact is a cooperative effort of 21 Cape Cod and Island towns. Formed in 
1997, its purpose is to represent consumer interests in emerging competitive markets for 
electricity bringing together the buying power of more than 180,000 customers. It is important to 
note that the CLC took complete control over implementing the RHU and SC&I programs in July 
of 2001, previously similar programs were run on the Cape by Commonwealth Electric and 
NSTAR. The CLC then allocated a budget to each of the 21 towns on the Cape and Martha’s 
Vineyard. Their goal is to spread money equitably (based on the contribution by town population) 
across the 21 towns. 
 
To establish the context of the programs, the primary purpose for the RHU program is to reduce 
electric consumption through a whole house approach to implementation of energy efficient 
technology. This program is available to all residential non low-income customers with annual 
consumption in excess of 8,000 kWh. The RHU program offerings include: 
Ø Lighting, appliance, domestic hot water, and building shell measure installations; and 
Ø A zero interest revolving loan option for customers who heat primarily with electricity to 

switch to a more cost-effective heating technology. 
The primary purpose of the SC&I program is to offer C&I customers the opportunity to receive 
financial incentives for the replacement of existing electrical or mechanical equipment that 
continues to function, but is energy inefficient. This program identifies cost-effective retrofit 
opportunities and provides direct installation and incentives for replacement of existing 
equipment with high efficiency alternatives. This program is available to existing C&I customers 
with average peak demands of 100kW per month or less. Offerings through the SC&I program 
include: 
Ø Lighting, refrigeration, water heating, and HVAC end-uses; and 
Ø Retrofitting multiple and interacting end-uses are coordinated to ensure optimal program 

design.  
 
The CLC hired Honeywell DMC (Honeywell) to act as the day-to-day administrator for all of 
their energy efficiency programs, including the RHU and SC&I programs. The CLC also hired 
RISE engineering to serve as the implementation contractor for the two programs. NRM was 
hired as the implementation contractor for the SC&I refrigeration measures. Both implementation 
contractors performed similar roles for the SC&I NSTAR program and RISE performed a similar 
role for the RHU NSTAR program. In addition to the key program players mentioned above, 
additional technical consultants have been retained by the CLC to assist with the energy 
efficiency programs’ planning, design, implementation and evaluation. By their active 
participation, marketing, and detailed monthly reviews, the CLC board members continuously 
play a key role in ensuring the programs are successfully implemented and progressing well. 
Northern Energy Services (NES) was also recently hired as a contractor to perform post-
installation quality assurance evaluations of facilities and residences participating in the program.  
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Approach 
In general, our process evaluation focused on the following components of both the RHU and 
SC&I programs: 
Ø Program database accuracy, depth and consistency. 
Ø Cape Light Compact, program, and web site awareness and perceptions. 
Ø Program marketing. 
Ø Drivers and barriers to program participation. 
Ø Measure installation persistence and satisfaction.  
Ø Program operation and field representative satisfaction. 
Ø Participant and non-participant behavior. 
Ø Fuel switching analysis.  

To address each of those topic areas, we applied a combination of in-depth interviews  with 
program staff and CLC staff, coupled with quantitative telephone interviews  with program 
participants and eligible non-participants, and site visits to participating residences and 
businesses on the Cape and Vineyard. 
 

Satisfaction 
Considering word-of-mouth is a major way in which residences and businesses become aware of 
the programs, it is imperative that the program implementers’ maintain a noteworthy reputation 
by keeping participants satisfied with all aspects of the program. So far, the program is 
successfully achieving very high satisfaction levels among the current participants.  
Ø The majority of respondents are very satisfied with the measures they had installed.  
Ø Overall, it is a unanimous opinion from the key program players that the vendors 

performing the measure installations and energy audits are extremely well qualified and 
everyone is very satisfied with the work they have done thus far.  

Ø Graciously, nine out of ten participants from both programs report being satisfied or very 
satisfied with the program overall.   

Ø Saving money and energy are the largest contributors to satisfied ratings from 
participants, but it is also important to note that participants appreciate having nice 
workers that are honest and do a good job. 

 
Leave Behind Contact Information 
Some of the main reasons for dissatisfaction with the program stem from participants who feel 
the contractors did not follow-through with their work or who received defective measures. In 
addition, a few participants claim they do not know whom to call if they need further assistance. 
Leaving behind some sort of program support material, such as a magnet with the CLC logo and a 
call-in number to which customers can dial if they need further program support, will help 
increase satisfaction. Customers should be given a magnet, to mount on an appliance or other 
high visibility location in the home or business, and told they are welcome to call if they need any 
additional support from the program. The magnet, with a CLC logo, will also help to promote 
awareness of the CLC. The CLC may consider a mass mailing to residential customers, with a 
magnet in order to generally promote the CLC and their energy efficiency programs. 
 

Marketing Efforts 
Participation rates in the current CLC programs have been relatively high so far because many of 
the participants were rolled over from NSTAR’s backlog of eager customers interested in the 
programs. Participation has also increased due to current marketing efforts. Each of the 21 towns 
has a representative responsible for making their town aware of the programs. Some town 
representatives are more active than others, resulting in high program demand in some towns and 
low program demand in others. This means that there are many residences and businesses waiting 
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to participate in the programs in towns where the budget is depleted, while other towns battle the 
opposite problem of getting enough residences and businesses to participate.  
 
The CLC Board Members are currently putting forth a valiant effort to increase awareness of the 
CLC and programs on the Cape. However, a limited amount of residents and businesses are 
aware of the CLC, making awareness a huge barrier to recruiting new participants. The current 
marketing initiatives, including board meetings, televised marketing initiatives on local public 
access television stations and newspaper advertisements, should be complimentary to a marketing 
plan and not the entire plan. Board Meetings and Public Access Television are having a limited 
effect now, however these may not be enough to sustain current participation levels.  
 
RISE has not conducted any direct mail or other marketing efforts for the RHU program. RISE 
did not feel the need to send mailers because the flow of requests coming in from Honeywell 
seemed sufficient, and they did not want to overspend the town budgets.  However, at this time 
they have identified the towns where a greater effort is needed to meet budget goals.  They have 
prepared a mailing for those towns. Although direct marketing was not necessary to meet this 
year’s goals, mostly because of the backlog from NSTAR, it will be necessary in the future to 
ensure participation levels do not decrease.   
 
Target Market Segments 
When considering avenues for marketing, it is important to consider the demographics of those 
most likely to participate. Younger people (those under 50 years old) are more likely to 
participate in the RHU program. Marketing efforts tailored to a younger audience may prove 
most beneficial.  
 
Emphasize the Cost Savings Associated with the Programs  
The main driver of participation is the cost savings associated with installing energy efficiency 
measures. When directing marketing efforts on the Cape, the cost saving benefit to participating 
in the programs should be adequately stressed.  
 
Market the Web Site  
An extremely small amount of residents and businesses are aware that the web site exists let alone 
that one can sign up for the program on the web site. As part of future marketing, the web site 
address should be included and the site improved to make it more effective.  
 

Fuel Switching 
Through this evaluation it has come to our attention that many of the people receiving a fuel 
switching analysis are not in posit ion to switch fuels. We recommend the CLC change the current 
fuel switching protocol to better target customers who are more likely to be interested in this 
major undertaking. We believe that the following guidelines will help to incorporate the fuel 
switching analysis into the most appropriate situations: 

Ø Focus on owners as opposed to renters who cannot make the final decision. 
Ø Ensure that another fuel is accessible to the home. 
Ø Focus on younger people rather than older—unless an older customer shows an 

interest.   
Ø Provide documentation to customers that the analysis was performed, and the 

recommendation that was made. 
Ø Follow-up with customers on the telephone to ensure they understand the 

recommendation and to answer questions. 
Ø Provide interested customers with information as to the next step they should take 

towards a fuel switch. 
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Alter refrigeration incentives. NRM could not meet customer demand for refrigeration 
measures on the Cape because of pent up demand from earlier marketing efforts and budget 
limitations in 2001 and 2002  This limitation was compounded by prior Integrated Resource 
Management (IRM) program commitments passed on from NSTAR that consumed a large 
portion of the Cape’s 18-month C&I budget. Currently, the program covers 80% of the cost for 
refrigeration measures. Because the demand for these measures is so high, CLC could consider 
reducing the cost percentage they cover, e.g. covering 70% of the total cost to the customer1.  
 

Improving Database Tracking 
We recommend that RISE begin electronically tracking customers who receive an audit but 
decide not to participate in the program. In addition, RISE does not track the decisions of 
customers who participate in the program but fail to pursue all of the recommended cost-effective 
measures based on the energy audits they perform. This customer data remains only in paper 
files. Only when customers decide to participate in the program are they entered into an electronic 
database. Furthermore, RISE does not track those recommended measures that are not pursued 
even when a customer does participate in the program. Therefore, there is a need for better 
tracking by RISE. It could greatly benefit CLC to know why those who receive an audit opt not to 
install certain recommended measures.  
 
Also, RISE should consider setting up a system to double -check the data they enter into their 
electronic database. Discrepancies exist between the Honeywell’s records of what was installed, 
what was found on site visits, and the RISE paper files. 
 
 
 

                                                 
1 This recommendation is an option that the CLC may want to consider after further analysis. ODC’s study 
does not include a cost benefit and/or market analysis predicting the outcome of program incentive 
changes. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

June 2004 
 
 
 
 
 
 
 
    
 
 
 

Prepared by 

 
179 Main Street, 3rd Floor 

Middletown, CT  06457 

 

Massachusetts Utilities 
 

2003 Multiple Small Business 
Lighting Retrofit Programs 

Impact Evaluation 
 

FINAL Report 



Acknowledgments 
 
The authors wish to thank all of the people who took the time to support and help with 
this study.  Regrettably, we cannot thank everyone individually, but we do want to 
acknowledge the contributions made by Bill Blake, Rudy Boengten, Cort Richardson, Deb 
Sas, and Jeff Schlegel.  The data, insight, and support provided by these individuals 
helped to establish the foundation for this report.  Of course, we assume sole 
responsibility for any errors or omissions. 



Massachusetts Utilities  
2003 Multiple Small Business Lighting Retrofit Programs - Impact Evaluation____________ FINAL 
 

_____________________________________________________________________________  
 
RLW Analytics, Inc.  June 2004 

Multiple Massachusetts Utilities 
2003 Small Business Lighting Retrofit Programs 

 Impact Evaluation  
 

Table of Contents 

Executive Summary.................................................................................................. I  
Introduction ............................................................................................................1  
1 Study Overview and Purpose..............................................................................1  
2 The Analysis Framework: Sample Design and Selection ........................................2 

2.1 Population Characteristics ............................................................................2  
2.2 Statistical Sampling Methodology..................................................................2  
2.3 Sample Design............................................................................................3  

3 Participant Site Work .........................................................................................5  
3.1 Documentation Review................................................................................5  
3.2 On-Site Interview........................................................................................5  
3.3 Facility Walk-Through..................................................................................5  
3.4 Short Term Monitoring ................................................................................6  

4 Savings Analysis ................................................................................................6  
4.1 Adjustment Factors .....................................................................................7  
4.2 Interactive Effects.......................................................................................8  
4.3 Hours of Use ..............................................................................................9  
4.4 Explanatory Variables ................................................................................10  

5 Demand and Energy Savings Results.................................................................10  
5.1 Cape Light Compact ..................................................................................13  
5.2 National Grid USA .....................................................................................16  
5.3 NSTAR .....................................................................................................18  
5.4 Western Massachusetts Electric Company ...................................................20 
5.5 Comparison of Lighting Impacts Across Sponsors.........................................23 

6 State Level Result Tables .................................................................................24  
7 SIC Code Analysis and Results..........................................................................26  
8 Building Hours of Use Results ...........................................................................29  
Appendix A: Tracking Vs. On-Site Savings Comparison by Sponsor.............................31 
Appendix B: Program Differences Among Sponsors ...................................................35 
Appendix C: Calculation Methods.............................................................................37  
 



Massachusetts Utilities  
2003 Multiple Small Business Lighting Retrofit Programs - Impact Evaluation____________ FINAL 
 

_____________________________________________________________________________  
 
RLW Analytics, Inc.  June 2004 

List of Tables 

Table Ex 1: Summary of Evaluation Objectives .........................................................III 
Table Ex 2: Comparison of Energy Savings, Realization Rates and On-peak Rates........ IV 
Table Ex 3: Energy Adjustment Factor Comparison ................................................... IV 
Table Ex 4: Summary of Massachusetts Lighting Annual Energy Savings Results .......... V 
Table Ex 5: Summary of Massachusetts Lighting Connected Demand Results .............. VI 
Table Ex 6: Summary of Massachusetts Results ........................................................ VI 
Table Ex 7: Results of SIC Code Review.................................................................. VII  
Table Ex 8: Hours of Use by Building Type .............................................................VIII 
 
Table 1: CLC Small C&I Retrofit Sample Design (±10.1%)...........................................4 
Table 2: National Grid SBS Sample Design (±9.9%)....................................................4 
Table 3: NSTAR SBS Sample Design (±9.7%).............................................................4  
Table 4: WMECo SBEA Sample Design (±11.3%)........................................................4 
Table 5: Peak Period Definitions ................................................................................7  
Table 6: Population Fields Used in Expansions ..........................................................10 
Table 7: Definition of Adjustment Factors.................................................................11  
Table 8: “Chaining” of Adjustment Factors ...............................................................12 
Table 9: Summary of Cape Light Compact Lighting Annual Energy Results..................13 
Table 10: Summary of Cape Light Compact Lighting Connected Demand Results.........14 
Table 11: Summary of Cape Light Compact Results...................................................14 
Table 12: CLC Small C&I Retrofit Program Savings....................................................15 
Table 13: Summary of National Grid Lighting Annual Energy Results ..........................16 
Table 14: Summary of National Grid Lighting Connected Demand Results...................17 
Table 15: Summary of National Grid Results.............................................................17 
Table 16: Summary of NSTAR Lighting Annual Energy Results ...................................18 
Table 17: Summary of NSTAR Lighting Connected Demand Results............................19 
Table 18: Summary of NSTAR Realization Rates .......................................................19 
Table 19: Summary of WMECO Lighting Annual Energy Results .................................20 
Table 20: Summary of WMECO Lighting Connected Demand Results ..........................21 
Table 21: Summary of WMECO Results....................................................................21  
Table 22: WMECo SBEA Program Savings.................................................................22  
Table 23: Comparison of Energy Savings and On-peak Realization Rates ....................23 
Table 24: Energy Adjustment Factor Comparison......................................................23 
Table 25: Summary of Massachusetts Lighting Annual Energy Savings Results ............24 
Table 26: Summary of Massachusetts Lighting Connected Demand Results.................25 
Table 27: Summary of Massachusetts Results...........................................................25 
Table 28: Results of SIC Code Review......................................................................26  
Table 29: Tracking System SIC Coding Discrepancies ................................................27 
Table 30: Hours of Use by Building Type..................................................................30  
Table 31: CLC Tracking vs. On-Site Comparison........................................................31 
Table 32: National Grid Tracking vs. On-Site Comparison ..........................................32 
Table 33: NSTAR Tracking vs. On-Site Comparison ...................................................33 
Table 34: WMECO Tracking vs. On-Site Comparison..................................................34 
Table 35: Calculation Example Result Summary........................................................37 
Table 36: Tracking Pre-Retrofit Condition.................................................................37  
Table 37: Tracking Post-Retrofit Condition ...............................................................38 
Table 38: Revised Tracking Savings.........................................................................38  



Massachusetts Utilities  
2003 Multiple Small Business Lighting Retrofit Programs - Impact Evaluation____________ FINAL 
 

_____________________________________________________________________________  
 
RLW Analytics, Inc.  June 2004 

Table 39: Input for Site Specific Holidays .................................................................39  
Table 40: Hourly Logger Data .................................................................................40  
Table 41: Logger Profile Summary...........................................................................41  
Table 42: On-Site Post-Retrofit Condition .................................................................41  
Table 43: On-Site Pre-Retrofit Condition ..................................................................42  
Table 44: Adjusted Gross On-Site Savings ................................................................42  
Table 45: kWh Adjustment Factors ..........................................................................43  
Table 46: kW Adjustment Factors............................................................................44  
Table 47: Heating Interaction..................................................................................45  
Table 48: Cooling Interaction ..................................................................................46  
Table 49: Cooling System Efficiency Lookup Table ....................................................47 
 

List of Figures 

Figure Ex 1: 2003 SBS End-Use Distribution (MA) ...................................................... II 
 
Figure 1: 2003 SBS End-Use Distribution (MA)............................................................2 





Massachusetts Utilities  
2003 Multiple Small Business Lighting Retrofit Programs - Impact Evaluation____________ FINAL 
 

_____________________________________________________________________________  
 
RLW Analytics, Inc. Page I June 2004 

Massachusetts Utilities 
2003 Small Business Lighting Retrofit Programs 

Impact Evaluation 

Executive Summary 

This report summarizes an impact evaluation performed by RLW Analytics, Inc. (RLW) 
during 2003/2004 to quantify adjusted gross energy and demand impacts associated 
with lighting installed in the 2003 Small Business Lighting Retrofit Programs of several 
Massachusetts sponsors.  These programs are delivered under different names by utility: 

Cape Light Compact:  Small C&I Retrofit Program 
National Grid:  Small Business Services Program 
NSTAR:  Small Business Solutions Program 
Western Mass Electric:  Small Business Energy Advantage Program 

The Small Business programs administered by the sponsors identify cost-effective 
efficiency retrofit opportunities and provides direct installation, financial incentives, and 
other strategies to encourage the early replacement of existing equipment with high 
efficiency alternatives, as well as the installation of new equipment.  In general, the 
Small Business Programs run by the individual sponsors identify most energy-using 
systems as eligible for improvements including lighting, refrigeration controls and 
domestic hot water, along with HVAC tune-ups for some sponsors.  However, this study 
focused primarily upon lighting measures exclusive of lighting controls.   

The Small Business programs are turnkey offerings that provide customers with a single 
source for information, technical assistance, and financial incentives.  Details regarding 
differences among the various sponsors’ programs, including differences in eligibility 
requirements, are contained in Appendix B of this report.  The program is presently 
administered through several prime contractors who are responsible for the following 
elements:  

1) Marketing to customers; 

2) Performing site visits and collecting all equipment and energy data, identifying 
efficiency opportunities, performing analysis, and making recommendations to 
the customer;  

3) Presentation of the recommendations to the customer and obtaining customer 
agreement to proceed with the installation;  

4) Preparation and submission of completed customer rebate applications;  

5) Installation of eligible measures;  

6) Tracking program activity; and  

7) Tracking and setting aside all equipment for proper disposal.   

2003 Small Business Lighting Retrofit Program Summary 

As this impact evaluation was defined in the RFP to pursue savings for lighting fixtures 
only, exclusive of any lighting controls, evaluators pre-screened the tracking system data 
to categorize savings as either lighting “Fixture” or “Other” savings.  In Figure Ex 1, we 



Massachusetts Utilities  
2003 Multiple Small Business Lighting Retrofit Programs - Impact Evaluation____________ FINAL 
 

_____________________________________________________________________________  
 
RLW Analytics, Inc. Page II June 2004 

see the results of this initial separation.  Cape Light Compact (CLC) and Western 
Massachusetts Electric (WMECO) only had end-use category (Lighting, HVAC, etc.) in the 
tracking data, so evaluators were able to screen out non-lighting savings but not lighting 
controls.  “Other” savings for National Grid and NSTAR include savings for both non-
lighting measures and lighting controls.  These “Other” savings are discussed more fully 
in the CLC and WMECo specific results sections with respect to estimated impacts within 
each utilities’ program. 

Massachusetts SBS Program Savings
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Figure Ex 1: 2003 SBS End-Use Distribution (MA) 

Using best available data at the start of the evaluation, this preliminary task served to 
focus the evaluation on non-control lighting measures only.  Evaluators refined this data 
later in the study by identifying lighting control savings in the on-site sample.  Statistical 
expansions were used to develop program-level estimates of non-control lighting 
savings.   

Evaluation Approach Summary 

The primary goal of this study was to quantify the actual energy and demand savings 
due to the installation of energy efficient lighting projects in the 2003 program year with 
sponsor specified precisions at the 90% confidence level for each sponsor and a 
precision of ±10% for the State of Massachusetts.   The results of this impact evaluation 
will be used to set appropriate financial incentive levels and eligibility criteria in future 
years, accurately determine 2003 energy and demand savings accomplishments, and 
defensibly demonstrate savings to regulators and other interested parties.  A primary 
advantage of performing a consistent evaluation methodology across all utilities is that it 
will more readily enable direct comparisons between programs.  The primary objectives 
of this evaluation are to: 
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1. Determine summer and winter diversity factors, derived from lighting logger 
loadshapes, 

2. Determine connected kW realization rates, derived from differences in 
lighting counts and technologies between the observed quantity and type of 
lighting on-site and the appliance counts,  

3. Determine the kWh realization rate and hours of use realization rate from 
the logger data, on-site quantities and technologies observed, and application 
data, 

4. Calculate on-peak energy savings from logger data, and 
5. Determine hours of use by major building type across all sample points. 

 
Outside of these core evaluation objectives, there are some evaluation objectives for 
select utilities.  These added objectives reflect the evaluation needs of programs that, 
while similar in nature overall, have some differences with respect to non-lighting 
measures and other eligibility issues.  The following table provides an overview of the 
programs of interest in addition to a summary of the core and added evaluation 
objectives. 
 

Sponsor Program Core Objectives Non-Core Objectives 

Cape Light Compact 
Small C&I Retrofit / 

Government Agencies    

National Grid (MECo, 
GSEco, NECo, Nant. 
Elec)  

Small Business Services 
Development of all core 

factors for Energy Initiative 
Lighting. 

NSTAR Electric 
Small Business 

Solutions   

Western Massachusetts 
Electric Company 

Small Business Energy 
Advantage  

Summer and 
Winter Diversity 

Factors, 
Connected kW, 
kWh, and hours 
of use realization 
rates, On-peak 
energy savings, 
and Hours of use 
by major building 

type. 
Assessment of how non-

lighting savings affects overall 
program realization rates. 

Table Ex 1: Summary of Evaluation Objectives 

Key Evaluation Components 

In order to attain the evaluation objectives, RLW conducted on-site engineering 
assessments on a statistically selected sample of program participants from the 2003 
program year.  On-site activities included verification of measure quantity, technology, 
hours of operation, and subsequent engineering reanalysis.  Specifically, the impact 
evaluation included the following steps: 

• An efficient sample plan for the selection of small business participants for on-
site surveys, optimized to the extent possible to result in energy savings 
estimates with ±10% at the 90% confidence interval for each participating 
sponsor. 

• On-site assessments to verify measure quantities, installed technologies, and 
hours of operation through time of use (TOU) lighting loggers installed for three 
week periods.   
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• Engineering reanalysis and computation of kWh savings, connected kW 
savings, summer and winter diversified peak kW savings, and on-peak energy 
savings.  The analysis also included the appropriate expansion of the sample 
results to the population of each sponsor, and anecdotally reported overall 
building hour of use estimates.  “Other” program savings have also been 
recalculated for CLC and WMECo with appropriate realization and precision rates 
from historical studies.  This was completed in the interest of quantifying the 
affect of non-lighting savings on their overall program realization rates. 

Comparison of Lighting Impacts Across Sponsors 

Table Ex 2 presents a comparison of energy savings and on-peak realization rates 
among the sponsors.  The precisions associated with the energy savings estimates 
suggest strong realization rate estimates within a tight range of 86% to 101%.  The 
percent on-peak kWh among the utilities is also relatively tight; ranging from 75% for 
CLC to 91% for WMECo.   
 

    TRACKING ONSITE %REAL REL ONPEAK %ON 
PROGRAM SPONSOR KWH KWH RATE PREC KWH PEAK 

Small C&I Retrofit CLC 2,189,881 1,892,263 86.4% ±9.4% 1,420,209 75.1%
SBS National Grid 13,987,892 13,903,177 99.4% ±8.2% 11,672,617 84.0%
SBS NSTAR 23,758,690 21,443,092 90.3% ±10.4% 16,516,199 77.0%
SBEA WMECO 3,720,314 3,767,904 101.3% ±6.1% 3,437,628 91.2%

Table Ex 2: Comparison of Energy Savings, Realization Rates and On-peak 
Rates 

Table Ex 3 presents a comparison of the energy adjustment factors among the 
Massachusetts sponsors.  These factors are further described in Section 4.1, Table 7 of 
this report.  Technology and operational adjustments are the primary drivers of the non-
interactive energy savings among the sponsors, while the cooling adjustment 
consistently provides a net positive adjustment in interactive savings.   

PARAMETER CLC National Grid NSTAR WMECO 
CONTROLS ADJUSTMENT -5.6% -0.2% -0.5% -0.4%
DOCUMENTATION ADJUSTMENT -3.5% -0.4% -2.7% -0.5%
TECHNOLOGY ADJUSTMENT 5.4% -0.5% -8.0% 0.7%
QUANTITY ADJUSTMENT -0.3% 0.1% 2.8% 0.8%
OPERATION ADJUSTMENT -14.8% -2.2% -5.1% -4.8%
HEATING ADJUSTMENT -0.9% -2.9% -1.0% 0.0%
COOLING ADJUSTMENT 1.2% 5.3% 4.4% 5.0%
TOTAL ADJUSTMENT -18.5% -0.9% -10.2% 0.8%
REALIZATION RATE 86.4% 99.4% 90.3% 101.3%
%ON-PEAK ENERGY 75.1% 84.0% 77.0% 91.2%

Table Ex 3: Energy Adjustment Factor Comparison 

Specific results for individual participating utilities are contained in the body of this 
report.  
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State Level Result Tables 

Table Ex 4, Ex 5 and Ex 6 summarize the evaluation results for 2003 Small Business 
lighting savings across the Commonwealth of Massachusetts.  Total evaluated lighting 
energy savings is found to be 35,775 MWh, with an overall realization rate of 94.3%.  
The error bound for the measured savings is 2,449 MWh.  In other words, the 90% 
confidence interval for the adjusted gross savings of all projects in the population is 
35,775 ± 2,449 MWh.  The relative precision is the error bound as a percentage of the 
measured savings; for the evaluated annual energy savings, the relative precision is 
±6.8%.   

Based upon the on-site activities, the largest adjustment in energy savings is due to an 
adjustment for changes in technology observed on-site as compared to the documented 
lighting, which caused a 4.7% decrease in energy savings (e.g., the identification of 3 
lamp T8 fixtures at a site when the tracking system savings estimate is based upon a 2 
lamp T8 fixture).  The second largest adjustment in energy savings is due to an 
adjustment for cooling interaction, which yielded a 4.5% increase in energy savings.  
The non-electric heating penalty interaction among all Massachusetts participants is 
estimated to be -46,401,657 MBTU.  Connected demand reductions are estimated to be 
10,471 kW.  Summer and winter peak reductions are estimated to be 9,663 kW and 
5,102 kW, respectively.  

  Annual Energy 
Parameter kWh %Adj 
Gross Tracking Savings 38,246,527 N/A
Controls Adjustment -290,723 -0.8%
Revised Tracking Savings 37,955,804 N/A
Documentation Adjustment -808,080 -2.1%
Technology Adjustment -1,798,013 -4.7%
Quantity Adjustment 661,781 1.7%
Operation Adjustment -1,334,678 -3.5%
Heating Adjustment -616,409 -1.6%
Cooling Adjustment 1,714,378 4.5%
Evaluated Annual Energy Savings 35,774,783 -5.7%

Table Ex 4: Summary of Massachusetts Lighting Annual Energy Savings 
Results 
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  Connected Demand 
Parameter kW %Adj 
Gross Tracking Savings1 N/A N/A
Controls Adjustment 0 N/A
Revised Tracking Savings 0 N/A
Documentation Adjustment 0 N/A
Technology Adjustment 0 N/A
Quantity Adjustment 0 N/A
Connected Demand Reduction 10,471 N/A
Cooling Adjustment 1,416 13.5%
Summer Coincidence Adjustment -2,224 -21.2%
Summer Peak Demand Reduction 9,663 N/A
Heating Adjustment -646 -6.2%
Winter Coincidence Adjustment -4,723 -45.1%
Winter Peak Demand Reduction 5,102 N/A

Table Ex 5: Summary of Massachusetts Lighting Connected Demand Results 

The calculated realization rates include a 94.3% rate for annual energy savings.   The 
summer and winter diversity factors are 92.3% and 48.7%, respectively. 

Evaluation Result 
Evaluation 

Factors 
Relative 
Precision 

Annual Energy Realization Rate 94.3% ±6.8%
Energy On Peak Percentage 80.6% ±6.9%
Hours of Use Realization Rate 96.3% ±8.7%
Connected Demand Realization Rate N/A ±5.4%
Summer Diversity Factor 92.3% ±9.5%
Winter Diversity Factor 48.7% ±16.3%

Table Ex 6: Summary of Massachusetts Results 

SIC Code Analysis and Results 

As part of this project, evaluators were asked to review the accuracy of utility SIC code 
information in program tracking and customer billing systems.  Utilities typically do have 
some SIC code information for the Small C&I program population, yet it is often not fully 
populated and or correct.  Evaluators requested all available SIC information from study 
participants at the project kickoff meeting, and three of the four Massachusetts utilities, 
WMECO, National Grid and NSTAR were able to furnish SIC classifications.   While on-
site, evaluators ascertained the principal building activity with which to assign an 
appropriate SIC code. 

                                            
1 Tracking demand savings were not available from all Massachusetts utilities; therefore a state level gross 
tracking estimate is not provided 
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  Total Sample Accuracy 
Utility Sites Present Missing %Present Correct Incorrect %Correct 

Cape Light Compact 21 0 21 0%     N/A 
National Grid 35 29 6 83% 14 15 48% 
NSTAR 36 9 27 25% 7 2 78% 
Western Mass Electric 20 20 0 100% 14 6 70% 
TOTAL 112 58 54 52% 35 23 60% 

Table Ex 7: Results of SIC Code Review 

As seen in Table Ex 7, the WMECo sample was fully populated, the National Grid sample 
was 83% populated and NSTAR was 25% populated with SIC codes.  Of these entries, 
48% of the National Grid SIC codes were correct, 70% of the WMECo codes were 
correct, and 78% of the NSTAR codes were appropriate.  Details on those sites that 
were incorrectly coded are found in Section 7. 

Building Hours of Use Results 

Table Ex 8 presents the results of the hours of use analysis by building type.  As 
coverage is limited by building type, evaluators have maximized insight by reporting the 
combined results from concurrent studies in Connecticut and Massachusetts.  As seen in 
the table, RLW disaggregated several categories into more meaningful subtypes as 
coverage (number of sites) and distinction allowed.  Some clear distinctions emerged 
under “Other Retail” and “Other Services”, especially as the small business programs has 
a strong participation rate amongst the auto sales and repair industry.  Evaluators 
isolated K-6 elementary schools from 7-12 secondary schools but attained 
counterintuitive results.  Some of these counterintuitive results appeared to be due to 
small sample sizes as well as differences in the types of areas retrofit in some of the 
schools (i.e., some schools has full facility retrofits while others only had gymnasiums or 
libraries retrofitted). 

These are the average hours-of-use for the retrofits, weighted by connected lighting 
load, not necessarily the entire facility.  Only to the extent that the projects 
encompassed the entire building, or a representative portion thereof, are these results 
characteristic of the building type.  RLW developed building type results using a non-
statistical sample for building type hours of use (i.e., the results are simple averages for 
the study sample that was drawn for other purposes), using classifications assessed by 
on-site auditors.  
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Building Type Sub-Type 
Average kWh 

Savings 
Average kW 

Savings 
Number of 

Sites 
Annual 

Hours of Use 
Grocery Convenience Store             357,943  64.5 2            5,552  
Grocery Supermarket             243,493  44.6 2            5,461  
Health Care Inpatient Care             266,173  68.5 1            3,887  
Health Care Outpatient Care             172,041  47.5 3            3,620  
Manufacturing Manufacturing             398,004  121.4 23            3,279  
Municipals Municipals             396,433  115.6 5            3,430  
Offices Offices             403,003  120.5 17            3,345  
Other Retail Auto Sales and Service             421,558  120.7 8            3,493  
Other Retail Gasoline Service Station             186,679  44.3 6            4,211  
Other Retail Home Furnishings             255,518  88.7 5            2,881  
Other Retail Other Retail             337,585  102.5 12            3,293  
Other Retail Tools and Hardware             187,635  54.2 7            3,460  
Other Services Auto Repair             419,268  129.9 8            3,228  
Other Services Multi Family Housing             585,490  149.8 6            3,909  
Other Services Other Services             341,199  112.8 16            3,024  
Other Services Recreation             400,234  94.8 7            4,222  
Other Services Religious Services             325,822  114.5 3            2,846  
Restaurants Restaurants             299,147  73.6 9            4,066  
Schools Elementary School             246,110  83.7 7            2,940  
Schools Middle/High School               83,931  34.9 3            2,405  
Schools Specialty School             815,790  271.3 1            3,007  
Wholesale Wholesale             456,899  136.2 6            3,356  

Table Ex 8: Hours of Use by Building Type
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Executive Summary 
 
This research sought to determine whether motors programs effectively increase the market 
penetration of NEMA premium motors (those meeting specifications of the National Electrical 
Manufacturers Association).1 The intent was to develop a model of the following form: 
 

Market penetration (for qualifying motors in a given state) is a function of 
program-related variables (e.g., financial incentives to customers, dealer 
support) and non-program variables (e.g., industrial electricity rate, average 
manufacturing wage) 

 
This approach allows the policy maker or the program designer to test whether the inclusion of 
the program-related variables adds significantly to the explanatory power of the model and, if so, 
to estimate the additional energy savings attributable to the program in each state. 
 
The research design followed the successful completion of an earlier study that estimated the 
additional market penetration of ENERGY STAR® qualifying appliances resulting from a 
residential sector programs, and was based on statistical comparisons of market penetration in 
states having active programs against market penetration in states lacking such programs.  
 
To test whether program information increases the ability to model the motors market across 
states, the research team tested and developed regression models with and without program 
variables. The dependent variable was data on shipments of NEMA premium efficiency motors, 
provided by the association. The predictors included variables describing the manufacturing 
sector in each state, such as the percentage of employees in the chemical and paper industries 
and the average manufacturing wage, in addition to indicators of program activity and reach.  

 
The report describes both the methodological problems encountered and their resolution. It 
covers the sources of the data, considerations involved in selecting candidate variables, and 
problems in conducting the analysis. Of most importance were limitations on the analysis 
imposed by the nature of the dependent variable. In particular, the analysis was constrained by 
the lack of information regarding shipments of non-qualifying motors and the lack of 
information about end-user purchases. The report describes how these problems were addressed 
and why the results are worthy of consideration. 

 

The research team attempted to develop a statistical model that estimates the shipment of NEMA 
premium motors to each state while correcting for overall manufacturing activity and the 
presence of motor distribution centers in the state. In particular, the model was designed to 
indicate the influence of certain characteristics of the manufacturing sector in states that receive 
many qualifying motors, such as having a considerable percentage of employment in the 
manufacturing sector. It also was intended to show whether high input costs—such as average 
manufacturing wages—may play important roles. Finally, the models were designed to indicate 
whether the presence of a program does relate to shipments and, if so, whether those models 
explain significantly more of the variance in shipments among states.  

                                                 
1 The qualifying levels were set through a process that involved the U.S. Department of Energy and the Consortium 
for Energy Efficiency. 
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In brief, the models explain approximately 57 percent of the variation in shipments of NEMA 
premium motors to the different states.2 However, this result is attributable to the inclusion of a 
scaling factor intended to compensate for the lack of shipment data on motors that do not qualify 
for the NEMA premium designation. The results fail to show incremental effects of the other 
variables discussed and fail to show that program data increase the model’s explanatory power. 
Accordingly, the research raises questions regarding the incremental value of current programs.  
 
However, there is simply not enough information to assess program effectiveness with 
confidence given the lack of overall motors shipment data—the denominator for establishing 
market penetration. Nonetheless, two other lines of explanation seem plausible and should be 
considered by policy makers and program designers. First, in the ir present form, the programs 
may have had crucial effects over time, but may require re-design to meet current needs of motor 
dealers and end-users. Second, current programs may not be targeted narrowly enough. 
 
The need to assess the value of the programs and the lack of support for program effects based 
on analysis of shipment data for NEMA premium motors make it imperative that program 
sponsors and the Consortium for Energy Efficiency maintain their efforts to obtain the complete 
shipment data set from NEMA and its members. If this information can be obtained in the next 
few months, program sponsors will have a better opportunity to examine program effectiveness.  
If this information remains unavailable for the long term, policy makers should consider the 
relative value of motors programs in relation to other energy efficiency opportunities.    

 

 

                                                 
2 The figure cited is the adjusted R2, which corrects the raw R2 for the number of independent variables used in the 
predictive model. 


