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1 EXECUTIVE SUMMARY 
The Existing Buildings Market Characterization Commercial and Industrial (C&I) Customer Survey was 
conducted as part of the Massachusetts Commercial and Industrial Evaluation Contract (C&I Contract). The 
market characterization effort was initiated to obtain a deeper understanding of the existing C&I building 
market in Massachusetts and to help the Energy Efficiency Program Administrators (PAs) continue to shape 
and expand their portfolio of electric and gas energy efficiency programs.   

The main objectives were to:   

1. Develop a data set in order to accurately divide the general population into building and customer 
segments. 

2. Examine the level of energy efficiency activity and/or awareness of energy efficiency opportunities 
among existing customers. 

3. Determine the role of energy management as a distinct function in cost containment. 
4. Identify sources of information, the purchasing decision making process, and barriers to increased 

adoption of energy efficient technologies. 
5. Support data needs and recruitment efforts for current and related evaluation studies. 

DNV GL utilized the customer database created in the Customer Profile Study (2012), to select the sample 
for the survey. The database was created using 2011 customer billing data provided by each of the PAs and 
included building type, demand size, billing addresses and contact information. Building types were based on 
the Energy Information Agency’s Commercial Building Energy Consumption Survey (CBECS) categories. The 
sample was stratified according to building types and then by demand size (kW). 

DNV GL developed the C&I Customer Survey instrument, which was administered by a Computer-Aided 
Telephone Interviewing (CATI) firm selected by DNV GL. The instrument was designed to collect information 
on building uses, owner/tenant relationship, square footage, primary heating fuel, cooling systems, recent 
energy related improvements, and general purchasing practices. It was also designed to support several 
other study efforts as well including:  

 Commercial Real Estate Market Characterization Study 
 Commercial Roof Top Unit Market Effects Study 
 EISA T12 Phase Out Market Assessment 
 Boiler Market Assessment 

The MA C&I Customer Survey was administered to 943 customers. The quotas for some strata could not be 
met. In those cases, the CATI firm obtained the maximum number of completes as possible for the stratum 
and then fill the missing quota with additional completes in the next largest demand stratum as identified by 
DNV GL.   

When the survey was completed, survey data was organized into series of cross tabulated results according 
to building characteristics (e.g. building type, use, etc.), and customer characteristics (e.g. owner / tenant, 
energy management practices, numbers of employees, etc.). The responses to each question were reviewed 
to identify market trends and significant variations in the results among various customer segments.  

It is important to recognize that the survey data collected for this study will be used to support a variety of 
research studies being performed under the Massachusetts Commercial and Industrial Evaluation Contract 
such as the Commercial Real Estate Study. Therefore, the survey instrument and analysis plan were 
designed to collect information on customer characteristics, building characteristics, type of equipment, 
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40%

60%

energy usage, etc.  While a telephone survey instrument lends itself well for collecting customer 
characteristic information, decision making process and some equipment information, other detailed 
information about equipment systems is best collected on-site. An important benefit of telephone survey 
followed by on-site verification gives important insight into what types of information can be reliably 
collected via telephone and what types of information are more subject to self-reported bias and better 
collected during on-site inspections. Under the on-going Existing Buildings On-site Data Collection Study, 
DNV GL will use site-level data to further verify and validate the findings of this study.   

This report provides the findings based upon self-reported customer responses. In some cases the results 
may be subject to distortion due to self-reporting error. This may occur based on respondents’ limited 
technical knowledge and understanding of their company’s electrical or mechanical systems; and their lack 
of awareness of any energy efficiency improvements or upgrades. For example, self-reporting bias is more 
likely to occur regarding more complicated equipment or equipment that is not readily visible such as roof 
top HVAC units.  

1.1 Key Findings and Considerations 
The telephone survey of 943 customers in Massachusetts resulted in an extensive collection of information 
across building types and sizes. The survey data was analyzed by building characteristics (e.g. building type, 
use, etc.), customer characteristics (e.g. owner / tenant, energy management practices, numbers of 
employees, etc.) and types of equipment. The responses to each question were reviewed to identify market 
trends and significant variations in the results among various customer segments. The data was assessed 
for consistency and differences in responses to purchasing and decision making practices, equipment 
installations, and general attitudes towards energy use across a variety of building and customer 
characteristics. The findings provided a deeper understanding of customer behaviors, and potential energy 
efficiency opportunities. 

Analysis of the responses identified aspects of the PA’s marketing and program offerings that could be 
modified to increase participation and program savings.  The following summarizes the key findings:  

CUSTOMER PRACTICES 

 According to the survey repondents, the primary decision makers for energy efficiency improvements 
are owners and heads of organizations such as presidents, CEOs, and executive directors (59%) when 
responses were weighted by business type.  However, when the responses were weighted by kWh 
presidents, CEO’s and executive directors accounted for only 17% indicating that many larger companies 
use staff other than top executives to make energy decisions.   
 

 Forty three percent of respondents, when weighted by kWh usage indicated 
they rarely or never engage with electric or gas providers when making 
energy related improvements. Furthermore, nearly 40% of respondentss 
when weighted by kWh usage were not aware of energy efficiency programs 
offered by the PAs.   

 
Key Consideration:  While the PAs’ energy efficiency programs have had a 
long tenure in Massachusetts, there remain opportunities for the PAs to focus their marketing efforts to 
increase awareness and participation across their customer base.  Continued engagement with both 
participating and non-participating customers is critical to increase the percentage of customers 
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23%

engaging program services when making energy related improvements. Implementors should continue 
to explore opportunities to engage customers in order to build on these customers’ existing program 
awareness and knowledge of project benefits.  It may be helpful to share case studies developed under 
the Mid-Size Customer Needs Assessment study, published in 2013, with customers to draw attention to 
benefits experienced by similar businesses.   

 
 The primary factors driving the improvements varied across the building types, but the two most 

important factors considered across all building types considered:  
 

- Quick return on investment 
- Equipment service and reliability 

 
Respondents who cited reliability as a factor were likely indicating performance issues associated with 
equipment as it approached burn out.  Recognizing the desire for a quick financial payback on energy 
efficiency investments can guide the PAs’ incentive structure for existing and new program offerings. 
 

 Outside financing does not appear to be a mechanism often used for funding 
equipment purchases or retrofit projects. Seventy-seven percent of 
respondents indicated they rarely or never use outside financing for 
improvements.  While financing is available to most customers, respondents 
indicated a reluctance to accrue debt associated with energy efficiency 
equipment and projects.  
 
Key Consideration:  Businesses are generally unwilling to assume debt, whether self-sought or 
program financed, to complete energy efficiency projects.  PAs should continue to make financing 
available for interested customers as one of the tools to increase program participation, but realize that 
program-sourced financing will have limited market acceptance and therefore should not be a primary 
program focus.   
 

 Sixty five percent of program participants who lease their space operate under a leasing agreement 
wherein the tenant is responsible for the utility bills. Interesting to note, owners had a higher short term 
payback threshold than customers who leased, 37% versus 28% for a less than five year payback period.   
 
Key Consideration:  Given the awareness of energy costs among tenants and the payback thresholds 
may make them more willing to enter into ‘green’ leases. The PAs could play a role and should continue 
to explore opportunities to develop and promotes ‘green’ leases as well as energy use benchmarking 
that incorporates energy efficiency to evaluate the building.   

 
BUILDING IMPROVEMENTS 
 
 Warehouses, lodging and retail respondents reported the largest percentage of renovations occurring 

within the past three years.  All nine warehouse respondents undertook major renovations, while 90% 
(or 34 respondents) of lodging respondents and 70% (or 105 respondents) retail customers completed a 
major renovation.  Major renovations or upgrades occurred less frequently in the other sectors.  
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Key Consideration: This finding suggests that the economy has recovered from the recent recession, 
and major renovations have increased dramatically in select industries, particularly for Boston and other 
high density urban areas.  PAs should aggressively pursue opportunities  to take full advantage of these 
trends.      
   

 According to the survey respondents, when weighted by business type, 60% of all respondents did not 
receive a financial incentive for recent energy improvements made while 18% were unsure. However, 
when the responses were weighted based on kWh usage, only 27% of respondents did not receive 
incentives and 15% were unsure. This finding indicates that the odds that an energy efficiency 
investment received a financial incentive were higher for large customers than for small customers and 
that smaller respondents were less likely than large respondents to receive a financial incentive. In 
addition, this finding indicates that most respondents were relatively small.   
 
 Of these respondents that did not receive an incentive, when weighted based on kWh usage, 22% 

claimed they were not aware of the incentives available while another 22% said the improvements 
did not qualify. However, when weighted by business type, 40% were not aware of the incentives 
available, which demonstrates that smaller customers are less likely than larger customers to be 
aware of incentives.   

 Lastly, when all respondents were asked if they were aware of any programs available through their 
energy providers to help organizations like theirs save energy, 62% replied that they were not, 
when weighted by business type, and nearly 40% when weighted by kWh usage. Respondents in the 
office (66%), retail (85%), and healthcare (63%), when weighted by business type, most frequently 
reported they were not aware programs offered by the PA’s to help them save energy.  

 
Key Consideration:  Smaller customers were less likely than larger customers to be aware of 
incentives and utility programs in general, and less likely to have received financial incentives. These 
findings highlight opportunities for the PAs to build on existing efforts to strengthen their relationships 
with smaller C&I customers and to more actively target and promote the energy efficient technologies to 
this customer group.     

 
 Property management firms were more likely to be 

considering additional energy efficiency 
improvements (54%) than owners (36%) and 
tenants (18%).  

 
 When weighted by kWh, 53% of program 

participants indicated they are considering further 
energy efficiency improvements. Within business 
subsectors, healthcare had the highest percentage 
as weighted by kWh (65%), followed by education 
(61%), food stores (54%), lodging (51%) and 
retail stores (40%).  Warehouses reflected the 
lowest percentage of program participants 
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considering further energy efficiency improvements (16%) which could indicate that the major 
renovations undertaken have captured many existing opportunities.    

 
Key Consideration: Continue to pursue and conduct follow-up with program participants at key 
intervals (e.g. 6 months, 1 year or 2 years) to solicit interest in any projects, and paying particular 
attention to the sectors indicating the highest percentage (e.g. healthcare, education, food stores, 
lodging and retail stores).    
 

 Of the 943 respondents, 24%, or 236 respondents, had an energy audit conducted at any time period, 
and 40% of these were in the past year while 39% were within two to five years.  For those respondents 
who had energy audits conducted but had not undertaken any recent improvements, 43% indicated the 
reason was that there were no funds available to implement the improvements. Respondents also 
frequently cited ‘other priorities for capital spending’ as a reason for not moving forward with the 
improvements 

 
Key Consideration:  PAs should continue to offer financing options but uptake is expected to be limited, 
as indicated previously.  This is expected even with relatively high rates of customers citing lack of funds 
(43%) for why no improvements had been made recently because businesses typically decline to seek or 
accept financing for energy efficiency projects.   
 

EQUIPMENT 

 
 Offices, retail, healthcare and warehouses typically used roof-top package units for cooling. Food stores 

and healthcare also show an inclination for the use of split-system heat pumps. One curious observation 
is that restaurant respondents indicated a high rate of use for central chilled water plants as their 
primary source of cooling (40%). As previously indicated, these data were self-reported and this type of 
information is typically difficult to obtain in great certainty from a telephone interview.  DNV GL will 
conduct verification and validation for more technical equipment or where self-reporting may appear to 
give less reliable results. This as well as the other self-reported heating and cooling equipment 
information will be verified and validated during the on-site assessments.  

 
 Nearly 17% of medium size (kW) office buildings used window units for cooling.   

 
Key Consideration:  This finding may indicate opportunities exist for energy efficiency through more 
efficient cooling strategies, particularly in larger buildings that use window units for cooling.   
 

 Across each of the building types, offices, restaurants, and retail stores most often had either a boiler or 
furnace based system for heating. Customers in public assembly buildings, lodging and education 
primarily relied on boiler systems for heating. Roof-top packaged units were common in the warehouse 
segment while split-system heat pumps were typical in both healthcare and food stores.  It is important 
to note that this level of information can be difficult to collect accurately using a telephone survey.  
Respondents may not be sufficiently familiar with different technology and types of systems.  Therefore, 
the self-reported information collected about the heating and cooling equipment and well as other 
equipment types, will be verified during the on-site data collection study. 
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 For customers who indicated linear fluorescents 
were the primary source of lighting in their facilities, 
respondents self-reported T-12s at 16% (as 
weighted by kWh), T-8s at 20% and T-5s at 5%; 
however, over half (58%) of the respondents as 
weighted by kWh did not know what type of linear 
fluorescents were installed.  This result was 
surprising and may indicate respondents’ 
unfamiliarity with various types of lighting 
equipment.    

For customers who indicated linear fluorescents were the primary source of lighting in their facilities, 
customer segments that indicated they have primarily T-12’s in use, as weighted by kWh, were: 

 Warehouse (24%) (n=2) 

 Food Store (24%) (n=1) 

 Restaurant/food service (17%) (n=5) 

 Industrial (20%) (n=9) 

For customers who indicated linear fluorescents were the primary source of lighting in their facilities, 
respondents that indicated primarily T-8s in use, as weighted by kWh, were: 

 Healthcare (79%) (n=26) 

 Education (75%) (n=50) 

 Office (61%) (n=38) 

 Retail stores (58%) (n=16) 

 Industrial (56%) (n=38) 

 Lodging (53%) (n=7)  

Key Consideration:  Respondents’ lack of familiarity with the type of linear fluorescent lighting their 
business used (58% as weighted by kWh) is surprising and may indicate more broadly customers’ 
general unfamiliarity with various types of lighting equipment.  This suggests the importance of building 
on and continuing basic education, as needed, about types of lighting equipment.  PAs should continue 
to educate customers and ensure they understand the types of equipment installed in their facility and 
how to visually distinguish more energy efficient linear fluorescents from less efficient types.   

 The retail respondents also reported high levels of T-5’s (22%). Respondents who did not know the type 
of linear fluorescent lamps installed was highest among restaurant (74%) and food store (40%) 
respondents.  The inability to identify lighting technologies indicated that these respondents may also 
have difficulties in accurately reporting information about more complicated systems such as space 
heating and cooling.  Again, the self-reported data will be validated as part of the larger on-site data 
collection study. 
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 Overall 65% of C&I respondents indicated that they had occupancy 
sensors in their buildings. The most common spaces were found to be 
offices, lavatories, kitchens, conference rooms, and warehouse and/or 
storage areas. Education respondents had the highest reported 
penetration of occupancy sensors at 76% followed by heath care 
buildings at 73% and food stores at 66%. The relatively low 
penetration rates of occupancy sensors may indicate a potential 
opportunity for increased savings.   

 According to the responses, educational buildings had the highest rate of energy management systems 
(EMS) in use at 73% when weighted by kWh. This was followed by food stores and healthcare at 65% 
and 63% respectively. When looking across the demand size segments for each building type, we see 
that 62% of medium healthcare, 90% of large healthcare, 97% of large offices, 87% of large lodging, 
and 100% of large public assembly use an EMS. It’s also well understood the retail and grocery chains 
will employ EMS wherein multiple buildings are controlled through one central location.   When the 
incidence of EMS systems was examined based upon square footage of the facility, the data showed EMS 
systems were installed in the very large facilities and the small facilities.  While the former finding was 
consistent with industry experience the later was not.  The on-site data collection efforts will assess the 
validity of this finding. 

 

2 INTRODUCTION 
 

The Existing Buildings Market Characterization Commercial and Industrial (C&I) Customer Telephone Survey 
was conducted as part of the Massachusetts Commercial and Industrial Evaluation Contract. The study was a 
collaborative effort overseen by the Massachusetts Energy Efficiency Program Administrators (PAs) and the 
Energy Efficiency Advisory Council (EEAC). 

The survey was the first phase of the Massachusetts Existing Buildings Market Characterization and will be 
followed by more focused on-site data collection efforts and analysis of individual customer segments.  

The market characterization effort was initiated to obtain a deeper understanding of the existing C&I 
building market in Massachusetts and to help the PA’s continue to shape and expand their portfolio of 
electric and gas energy efficiency programs.   

The main objectives were:   

1. Develop a data set in order to accurately divide the general population into building and customer 
segments. 

2. Examine the level of energy efficiency activity and/or awareness of energy efficiency opportunities 
among existing customers. 

3. Determine the role of energy management as a distinct function in cost containment. 
4. Identify sources of information, the purchasing decision making process, and barriers to increased 

adoption of energy efficient technologies. 
5. Support data needs and recruitment effort for current and related evaluation studies. 

 

65%

35%
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While the primary purpose of the customer survey was to collect general information on C&I customers in 
Massachusetts and recruit customers to participate in the on-site assessments, the survey was also designed 
to collect information for other concurrent studies, including: the Mid-size Customer Needs Assessment, the 
LED Market Effects Study and the Commercial Real Estate Study. Figure 2-1 shows the relationship between 
the C&I Customer Survey and other study efforts. 
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Figure 2-1. Massachusetts C&I Customer Telephone Survey Interdependencies 
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Collecting current data on C&I customers and their buildings will help inform the next three-year Energy 
Efficiency Strategic Plan. This research focused not only on collecting quantitative information, such as 
building square footages and business types, but also on customers purchasing, operations and maintenance 
practices.  Table 2-1 describes the research areas covered by the survey and their main purpose.  

 

Table 2-1. Research Topics 
Customer Characterization 

Main Purposes: 

 Identify primary decision makers 
 Understand types of leasing 

arrangements 
 Understand lengths of leases 
 Explore the main reasons for new system 

purchases 

 

 Collect information on the type of 
improvement under consideration 

 Understand primary financial factors taken 
into consideration 

 Understand energy planning practices 

Building Characterization 

Main Purposes: 

 Collect information on Customer and 
Building uses 

 Clarify structure type: single-unattached 
buildings, part of a mall or low-rise 
complex, part of a high rise complex, 
part of a campus of facilities 

 Understand the percent of respondents 
who own, lease and manage properties 

 Collect information on the age of 
facilities and number of employees 

 Collect information on buildings that recently 
underwent renovations 

 Understand the differences between green 
buildings and their counterparts 

 Collect general information on energy 
consumption 

Equipment Characterization 

Main Purposes: 

 Understand primary lighting types within 
facilities 

 Understand familiarity with LED 
technologies 

 Collect information on where LEDs are 
installed 

 Collect information on advanced lighting 
controls 

 Determine which buildings use Energy 
Management Systems (EMS) 

 Understand which end-uses were 
controlled by EMS 

 Determine primary heating and cooling 
systems 

 Collect information on the hot water heating 
systems 

 Determine if and what kind of on-site 
generation existed 

 Understand what other types of energy 
consuming equipment existed on-site 

 

The results of the survey were summarized according to building types, and customers and/or equipment. 
Through analysis of the summarized data, the study team identified areas that warrant additional or more 
in-depth research. These are highlighted in the Key Findings. Additional research for those identified areas 
will help provide a deeper understanding of the energy efficiency opportunities and the program components 
that are necessary to capture additional cost-effective savings.   
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2.1 Overview of Approach 
To provide the PA’s information that is useful for planning, 
implementing and expanding energy efficiency programs, the 
Existing Building Market Characterization – C&I Customer Survey 
involved significant planning and stakeholder outreach efforts to help 
develop the overall approach and determine the appropriate 
information to collect. In addition to the regularly scheduled meetings 
with the PA evaluation team and EEAC Consultants, DNV GL presented 
early versions of the work plan to the C&I Management Committee 
and established a Working Group.  Members of the Working Group 
included DNV GL, PA evaluators, PA program planners, PA 
implementers and the EEAC Consultants.  The Working Group met 
quarterly to discuss ongoing activities and keep all interested parties 
informed of the progress.  Figure 2-2 provides a summary of the 
study tasks that were developed based on the guidance and feedback 
of the PAs and EEAC Consultants.   

 
Development of Survey Sample 

DNV GL utilized the customer database created in a previous study 
effort, the Customer Profile Study, to select the sample for this study 
effort, the C&I Customer Survey.  The database was created using 
2011 customer billing data provided by each of the PAs and included 
business type, demand size, billing addresses and contact information.  

The sample was stratified according to building types and then by 
demand size (kW) and designed to meet the needs of both the C&I 
Customer Survey and the Mid-sized Customer Needs Assessment 
Study. 

 
Development of Computer-Assisted Telephone Interviewing 
(CATI) Survey 

The C&I Customer Survey instrument was administered by a Computer-Aided Telephone Interviewing (CATI) 
firm selected by DNV GL. The instrument was designed to verify the premise as a commercial facility, 
establish an appropriate contact person, and gather information on the facility that could be quickly and 
reliably collected over the phone.  

The instrument collected information on building uses, owner/tenant relationship, primary heating fuel, 
cooling systems, and recent energy related improvements. It also gathered information on whether or not 
recent renovations have been performed, if changes to square footage, information on owner/tenant 
relationships and general purchasing practices.  
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Figure 2-2.  Task Overview 
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Data Collection   

The MA C&I Customer Survey was administered to 943 customers. To ensure the quality of the results and 
success of the survey the CATI firm followed the following protocols: 
 

 The interviewers conducted practice interviews to make sure they were completely familiar with and 
could efficiently administer the instruments. 

 DNV GL tested the CATI programmed instrument before fielding.  
 The first day of fielding the survey was a “soft” Start with minimal calling while DNV GL monitored the 

calls and provided feedback based on the results.  
 The CATI firm attempted at least eight contacts with a customer on different days, different times of day, 

and across at least two weeks before they considered a customer unreachable. 
 No more than two contact attempts were allowed per day. 
 The CATI firm provided DNV GL disposition reports daily while the surveys were in the field. 
 Supervisors with the CATI firm randomly monitored at least five percent of each interviewer’s calls the 

entire time the survey was in the field. 
 
The quotas for some strata could not be met. In those cases, the CATI firm obtained the maximum number 
of completes as possible for the stratum and then filled the missing quota with additional completes in the 
next largest demand stratum as identified by DNV GL. To further maximize participation in the survey, the 
DNV GL team utilized the energy efficiency program tracking database to identify specific contacts at 
customer’s sites. This effort was primarily focused on the medium and large customers and proved 
successful in collecting more responses rates in the larger customer size segments.   

 
A soft Start for the survey was conducted on July 26th and 29th. The survey was officially fielded between 
August and December 2013.  
 
Analysis and Summary of Results 

The survey data was first organized into series of cross tabulated results according to building characteristics 
(e.g. building type, use, etc.), and customer characteristics (e.g. owner / tenant, energy management 
practices, numbers of employees, etc.). The responses to each question were reviewed to identify market 
trends and significant variations in the results among various customer segments. The data was assessed 
for consistency and differences in responses to purchasing and decision making practices, equipment 
installations, and general attitudes towards energy use across a variety of building and customer 
characteristics. 
 
The analysis was used to identify potential opportunities and challenges in the existing buildings market 
amongst building types, customer uses, customer sizes, and types of equipment. It also identified building 
sectors, customers and/or technologies that warranted additional and more in-depth research.  The findings 
provided a deeper understanding of the energy efficiency opportunities and the program components that 
could potentially lead to additional cost-effective savings. 
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Market Sector Profiles 

The survey data was also used to develop market sector profiles for three building types.  The market sector 
profiles were developed to provide a more in-depth view of certain customer segments. The profiles also 
compared the survey results to industry data (e.g. CBECS1) to gain deeper insight into the practices of these 
customers and how they tend to operate.  

The market sectors were identified through a review of the 2013-15 Energy Efficiency Strategic Plan, the 
Point 380 Energy Efficiency Market Opportunity Assessment, and discussions with the PA’s were Commercial 
Offices, Food Stores, and the Healthcare industry.  

 

  

                                               
1 U.S. Energy Information Administration, Commercial Buildings Energy Consumption Survey (CBECS) 



 
 

KEMA, Inc.  Page 14
 
 

3 METHODOLOGY 

3.1 Development of Scope of Work  
DNV GL worked with a variety of stakeholders to develop the work plan to ensure that the study provided 
the PAs with the information needed to continue to grow and expand the energy efficiency programs. DNV 
GL, the PA EM&V team and the EEAC Consultants collaborated to develop an initial research outline that 
identified the objectives for the study, and described the general approach and research methods. The 
research outline also laid out a series of anticipated outcomes and deliverables for the study.  

Upon completion of the initial research outline, DNV GL met with the C&I Management Committee to discuss 
the aspects of the study and prioritize research topics that were most relevant to the PA implementation 
team’s needs.   

Based on recommendations by the C&I Management Committee, DNV GL engaged additional PA 
implementation staff including Product Managers from NSTAR and staff from the other PAs who perform 
similar work such as the Technology and Strategic Planning staff within National Grid.  

To provide a channel by which the stakeholders could be informed on a regular basis of the study’s progress 
and activities as well as allow the evaluation team to understand the ongoing efforts of implementation staff, 
DNV GL and the PA EM&V team established a working group which met on a quarterly basis.  The 
collaboration allowed DNV GL to ascertain various interests, set clear goals and develop a concise work plan 
for the study. 

3.2 Development of the Commercial and Industrial Customer 
Survey Instrument 

The C&I Customer Telephone Survey was designed to be administered by a CATI system. The survey 
instrument was designed to verify that the premise is a commercial facility and the appropriate contact 
person, and then gather general information on the facility that could be quickly and reliably collected over 
the phone.  

Key building information collected included:  

 Building uses 
 Ownership status, e.g. owner, tenant, property manager  
 Primary heating fuel 
 Types of cooling systems 
 Presence of recent energy related improvements  
 Presence of recent renovations    
 Changes or additions to square footage  
 General practices related to energy consumption  

The survey contained a series of initial screening questions developed to ensure the customers were 
qualified for the study (e.g. correct contact information and building location, and confirm building is a 
commercial facility) and several topic areas including: 

 Respondent Characteristics (e.g. job title, number of facilities overseen, number of employees, 
owner/tenant structure, etc.) 
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 Building Characteristics and Operations (e.g. building type, customer use) 
 Customer Attitudes Toward Energy Use  (e.g. recent improvements, purchasing and decision making 

practices) 
 Basic Building Equipment within the Facility: 

- Lighting 
- Energy Management Systems (EMS) 
- Heating and Cooling Systems 
- Hot Water Systems 
- On-site Generation  
- Other Equipment 

 

At the conclusion of the telephone survey, respondents were asked if they would be willing to participate in 
the next phase of the study, the customer on-site assessments. The on-site assessments will be used to 
verify and collect more specific information about the building equipment, operations, maintenance and 
purchasing practices.  

The C&I Customer Survey was designed to collect data to support other research efforts as well.  DNV GL 
coordinated with the leads for the Mid-Sized Customer Needs Assessment, LED Market Effects Study, and 
the Commercial Real Estate (CRE) Market Characterization Study. We worked carefully to ensure that 
duplicate efforts were avoided and customer burden would be minimized. The C&I Customer Survey Matrix 
provided in Appendix A identifies which questions were used to support which studies.  Many of the 
questions will be used by multiple studies.  The matrix also identifies which questions can be compared to 
California’s Commercial Saturation Survey and Commercial Market Share Tracking research efforts when 
that information is available. These two studies are considered similar in nature to the Massachusetts efforts 
and could be useful to compare this type of market information when planning for and implementing 
programs.   

The survey was designed to be no more than 35 minutes in length. A copy of the survey instrument is 
provided in Appendix B.  

3.3 Sample Design and Weighting Procedures 
3.3.1 Sample Design 
 

DNV GL utilized the electricity customer database created for the Customer Profile Study2 to select the 
sample for the C&I Customer Survey. This database was created using 2011 electricity customer billing data 
provided by each of the PAs.  

The state-wide sample was stratified according to the building types and then by demand size (kW) and 
designed to meet the needs of both the Existing Buildings Market Characterization and the Mid-sized 
Customer Needs Assessment Study. Table 3-1 provides an overview of the sample design according to 
building type. Appendix C contains the expanded sample showing the stratification by demand size. The 

                                               
2 MA-LCIEC Customer Profile Project.  Massachusetts Program Administrators, EEAC.  Prepared by KEMA, Inc.  January 7, 

2013.  As part of this research, DNV GL merged billing and tracking records across all electric and gas PAs. As a 
result of this effort, the project team was able to build the most robust database of account level data to date. 
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sample design includes twelve industry categories, including “other” and “unclassified”, and six demand 
categories, for a total of seventy-two primary strata.  

Originally only 34% of billing data and 84% of tracking records provided by the PA’s included a building type 
designation3. Under a previous study effort, DNV GL designated building type assignments to customer 
accounts based on customer names. Even so, building type information was still sometimes incorrect or 
missing so the telephone survey instrument was used to confirm building type classifications.  

The sample frame was limited to include only those customers with greater than 100 kWh annual usage 
which excluded accounts associated with utility poles and communications devices. The sample frame was 
stratified to reduce the overall variance of estimates of the measured statistics at a given level of precision, 
to optimize costs at a given level of precision, and to ensure adequate precision at the stratum level. The 
relative precision for each category was estimated to ensure that the results would provide acceptable 
relative precisions at 90% confidence interval or better given an error ratio of 1.0. For this study, acceptable 
relative precisions were approximately 20% or below. 

Table 3-1. C&I Customer Survey Sample 

Business Type Accounts Planned Sample 
Size 

Anticipated 
Relative 
Precision 

EDUCATION 3,861 123 15% 

FOODSALES 2,716 103 20% 

FOODSERVICE 11,314 110 20% 
HEALTHCARE 5,440 135 13% 
LODGING 1,106 84 15% 
MANUF/INDUS 9,975 136 15% 
OFFICE 29,472 160 17% 
PUBLICASSEMBLY 3,856 78 20% 
RETAIL 53,678 163 20% 
WAREHOUSE 216 33 12% 
OTHER 4,449 105 21% 
UNCLASSIFIED 67,569 170 19% 
Total 193,6524 1,400 

3.3.2 Sample Weighting and Estimation 
 

The MA C&I Customer Survey was administered to 943 customers. The CATI firm was given an initial subset 
of the overall C&I sample population, comprising 50,245 customers. The quotas were met for the smallest 
customer’s size segment (below 75 kW) and in seven of the twelve 75-200 kW size segments using this 
sample. Customers below 200 kW make up 97% of the customers in the state. The remaining unreleased 
C&I customer survey sample comprised of smaller customers and therefore could not be used to meet 
unfilled quotas for larger customers. The survey team worked to maximize responses for customers with a 

                                               
3 KEMA, Inc. “Customer Profile Project,” June, 2013 
4 The 193,652 customer was based on electric customers only and arrived at by removing customers with a consumption of less than 100 kWh and by 

collapsing customers with multiple accounts to the highest peak demand.  



 
 

KEMA, Inc.  Page 17
 
 

demand greater than 200kW, but exhausted the sample before meeting the quotas in most of these larger 
size segments.  

In all 1,465 of the 50,245 customers were found to be ineligible.  This corresponds with an estimated 
eligibility rate of 97.1% and overall response rate of 2.5%. C&I customers were considered ineligible if a 
telephone number was found to be a duplicate, a residential number, or represented a location that was out-
of–business.  

While the response rate was lower than expected; it was not necessarily an indication that significant non-
response biased the weighted respondent data. Two factors supported this finding: 

1. At the conclusion of this study, only 9.5% of the eligible sample was identified as non-respondents 
due to being refusals.   

2. While just over 70% of the eligible sample was identified as non-respondents, none of these 
customers were reached by phone during the relatively quick data-collection time period.  

The high, non-contact rate suggested the propensity to respond was largely a function of the short data 
collection period and the inability to reach a respondent by telephone and not related to the content of the 
survey itself. 

The sample weights were derived using a procedure designed to incorporate a larger number of significant 
response tendency predictors in the adjustment process in order to minimize non-response bias. 

In order to achieve appropriate population estimates from the respondents, a non-response adjusted weight 
was created for each of the 943 businesses in order to account for the eligible non-respondents.   

For each of the 943 respondents, the final sample weight was computed as the product of two factors: 

1. The inverse of the probability of selecting the respondent from the original sample frame of 193,652 
businesses.   

2. A non-response weight adjustment factor that is designed to further increase the weight of each 
respondent so that respondents account for themselves during estimation, as well as some 
proportion of the non-respondents. 

The first component of the weight was taken directly from the sample selection process.  The second 
component, the non-response adjustment, was created after data collection was complete. 

A non-response adjustment was created for each respondent using a model-based, calibration technique for 
deriving the adjustments [see for example, Folsom and Singh (2000)].  This method has numerous 
advantages over other ways of deriving a weight adjustment, such as the Weighting Class approach that 
involves applying a simple ratio adjustment within groups (called weighting classes).  These advantages 
include:  

 More variables can be used in the adjustment process than what can be used with the standard 
weighting class ratio adjustment.  The use of a greater number of variables can reduce the non-
response and coverage bias associated with the final estimates. 

 Since adjustments are created using a modelling approach, one can test for and include the statistically 
significant predictors for each adjustment. 

 Unlike the weighting class approach, continuous variables can be used in the adjustment process. 
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 There is no need to include higher order interactions of variables in the adjustment which would be 
needed with a standard weighting class ratio adjustment.  Using just lower order interactions of 
variables helps minimize the effects of unequal weighting, which in turn maximizes precision of the final 
estimate by keeping sampling errors as low as possible. 

 With the model-based approach there is no need to collapse weighting class cells.  To overcome the 
problem of cells not having enough respondents the corresponding interaction term in the adjustment is 
simply excluded. 

 

For this study, a non-response adjustment was created for each respondent using the following variables in 
the adjustment process: 

Main Effects: 

 Fuel Type (electric and other) 
 Utility Area 
 Industry  
 Demand Category 
 Managed/Not Managed Status 
 Multisite Status 
 Participation in the energy efficiency program indicator 

Two-Way Interactions: 

 Industry by Demand Category  

Additional multi-way interaction terms were not included in the adjustment because of the small sample size 
and to keep the effects of subsequent unequal weighting to a minimum. 

The non-response adjustment was created so that the final weighted counts of businesses by each of the 
above categories would equal the corresponding eligible frame estimate.  The non-response adjustment was 
created so that the final weighted kWh sum from billing data across responding businesses in each of the 
above main effect categories would equal the total kWh values across all businesses in the eligible 
population.  Creating a single weight that simultaneously accounted for both counts of businesses and total 
kWh in the eligible population across a large number of main effect variables reflected the main advantages 
of using the model-based, calibration approach to deriving a non-response adjustment as noted above.  This 
approach was used to minimize bias in both business-level and kWh-level estimates produced from the 
respondent data. 

Appendix D summarizes the original frame, the estimated eligible population and the weighted respondents 
by each of the main effect variables noted above.  The difference between the weighted responding sample 
and the eligible population was zero for all population estimates of businesses and total kWh, except for the 
Warehouse and Other Industries.  These two categories were collapsed with one another during the non-
response adjustment process due to the small respondent sample size in these groups (9 and 38 businesses 
respectably). 

The estimates of totals, means, ratios and percentages presented in this report were computed using 
the non-response adjusted sample weight.  Estimates that reflect both the population of businesses 
and the total kWh consumed by the population of businesses were created using a methodology that is 
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equivalent to using a Separate Ratio estimator with kWh as a size measure.  The Separate Ratio 
estimator is appealing for a study such as this because of the increase precision it provides in the 
estimates compared to a simple traditional estimator.  The Separate Ratio estimator is particularly 
beneficial for estimates created for outcome measures that are correlated with kWh usage. 

The estimates of a total X
~

 for the business-level estimates were formed as follows: 

  



h

i
hihi

i
hihi

h sw

xw
SX

~
   

Where: 
h = Group of interest defined by the variables noted above that were used as main effects 

in the weight adjustment process, such as Fuel Type (electric and other), Utility Area, 
Industry, etc. 

i = Business within group h 

hix  = Is some outcome measure from study for business i.  For example, this might be the 

total square footage associated with a business.  Or this could be a 0/1 indicator that 
identifies whether the business has electric heat or not. 

his  = kWh consumption for business i.  

hS  = Total kWh consumption among all businesses in group h on the sample frame (not just 

the sample). 

hiw  = The nonresponse-adjusted sample weight for business i. 

As noted earlier in this section, the adjusted sample weights were created so that the final weighted 
kWh sum across responding businesses equals the total kWh values across all businesses in the 
eligible population.  This means: 

(1)     
i

hhihi Ssw     for each group h. 

So the Separate Ratio estimator defined by Equation (1) is equivalent to: 
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Estimates of means and percentages for business-level estimates were computed by dividing the X
~

 
by an appropriate estimate of the population total number of businesses.   

Estimates for kWh-weighted statistics were computed in a similar fashion.  Estimates of Totals were 
computed as: 

hi
h i

hihiWeightedkWh sxwX 
~

 

And estimates of means and percentages for kWh-weighted estimates were computed by dividing this 
total by an appropriate estimate of the total kWh in the eligible population. 

Variance estimates were computed for all statistics displayed in this report.  The variance estimates 
were computed using the Taylor Series Linearization method.  This method was first suggested by 
Tepping (1968) and has been discussed in numerous articles and books since then [see, for example, 
Binder (1983) and Wolter (1985)].  In general, the Taylor Series Linearization process for estimating 
variances accounts for the complex design features that are often found in survey samples, such as 
stratification, clustering and/or unequal weighting.  Therefore, this variance estimation process was 
appropriate for estimates reported in this analysis. 

For certain results of interest, we indicated whether estimates of differences between groups were 
statistically significant at the .10 level of significance.  These significance tests were done using the 
Taylor Series designed-based variances estimates and correctly accounted for any covariance between 
the groups. 

3.4 Response Rates 
The eligible sample for the MA C&I Customer Survey was 48,780 customers, and the overall response rate 
was 2.5%.  A total of 943 customers completed the telephone survey. The survey data was stratified in two 
ways, by demand size and by building type.  Table 3-2 and Table 3-3 show the sample quota for each 
stratum along with the number of completed customer surveys, the percent complete and overall response 
rate by size only and by size and building type. 

Table 3-2. C&I Customer Survey Response by kW 

Customer Demand 
Category 

Quota 
 

Completes 
 

      #  %  Response Rate 

below 75 KW  327  328  100.3%  1.3% 

75‐200 KW  199  199  100.0%  4.5% 

200‐300 KW  171  97  56.7%  8.4% 

300‐750 KW   310  148  47.7%  8.5% 

750‐1100 KW  127  63  49.6%  19.5% 

above 1100 KW  265  108  40.8%  22.1% 

Totals  1399  943  67.4%  2.5  % 
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Table 3-3.  C&I Customer Survey Response by Building Type and kW 

Stratum  Quota  Completes % Completes  Response Rate 

EDUCATION  123  85  69.1%  4.1% 

EDUCATION ‐ 1: BELOW 75 KW  10  10  100.0%  0.8% 

EDUCATION ‐ 2: 75 ‐ 200 KW  15  16  106.7%  5.3% 

EDUCATION ‐ 3: 200‐300 KW  20  9  45.0%  8.7% 

EDUCATION ‐ 4: 300‐750 KW  30  22  73.3%  11.7% 

EDUCATION ‐ 5: 750‐ 1100 KW  18  9  50.0%  32.1% 

EDUCATION ‐ 6: ABOVE 1100 KW  30  19  63.3%  41.3% 

FOODSALES  103  35  34.0%  1.9% 

FOODSALES ‐ 1: BELOW 75 KW  21  21  100.0%  1.3% 

FOODSALES ‐ 2: 75 ‐ 200 KW  10  7  70.0%  8.0% 

FOODSALES ‐ 3: 200‐300 KW  10  2  20.0%  7.1% 

FOODSALES ‐ 4: 300‐750 KW  54  5  9.3%  3.1% 

FOODSALES ‐ 5: 750‐ 1100 KW  5  0  0.0%  0.0% 

FOODSALES ‐ 6: ABOVE 1100 KW  3  0  0.0%  0.0% 

FOODSERVICE  110  90  81.8%  1.5% 

FOODSERVICE ‐ 1: BELOW 75 KW  47  47  100.0%  0.9% 

FOODSERVICE ‐ 2: 75 ‐ 200 KW  26  26  100.0%  4.9% 

FOODSERVICE ‐ 3: 200‐300 KW  10  7  70.0%  14.5% 

FOODSERVICE ‐ 4: 300‐750 KW  13  7  53.8%  10.1% 

FOODSERVICE ‐ 5: 750‐ 1100 KW  4  1  25.0%  33.3% 

FOODSERVICE ‐ 6: ABOVE 1100 KW  10  2  20.0%  22.2% 

HEALTHCARE  135  68  50.4%  2.2% 

HEALTHCARE ‐ 1: BELOW 75 KW  17  17  100.0%  0.7% 

HEALTHCARE ‐ 2: 75 ‐ 200 KW  13  16  123.1%  8.0% 

HEALTHCARE ‐ 3: 200‐300 KW  20  11  55.0%  11.3% 

HEALTHCARE ‐ 4: 300‐750 KW  22  11  50.0%  10.8% 

HEALTHCARE ‐ 5: 750‐ 1100 KW  23  3  13.0%  17.6% 

HEALTHCARE ‐ 6: ABOVE 1100 KW  40  10  25.0%  19.6% 

LODGING  84  34  40.5%  5.1% 

LODGING ‐ 1: BELOW 75 KW  11  11  100.0%  2.6% 

LODGING ‐ 2: 75 ‐ 200 KW  12  7  58.3%  9.3% 

LODGING ‐ 3: 200‐300 KW  12  7  58.3%  14.3% 

LODGING ‐ 4: 300‐750 KW  25  6  24.0%  10.7% 

LODGING ‐ 5: 750‐ 1100 KW  10  1  10.0%  12.5% 

LODGING ‐ 6: ABOVE 1100 KW  14  2  14.3%  15.4% 

MANUF/INDUS  136  78  57.4%  2.9% 

MANUF/INDUS ‐ 1: BELOW 75 KW  17  17  100.0%  1.1% 

MANUF/INDUS ‐ 2: 75 ‐ 200 KW  12  14  116.7%  3.7% 

MANUF/INDUS ‐ 3: 200‐300 KW  17  6  35.3%  5.4% 

MANUF/INDUS ‐ 4: 300‐750 KW  23  18  78.3%  8.5% 

MANUF/INDUS ‐ 5: 750‐ 1100 KW  18  9  50.0%  15.0% 

MANUF/INDUS ‐ 6: ABOVE 1100 KW  49  14  28.6%  20.3% 
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Stratum  Quota  Completes % Completes  Response Rate 

OFFICE  159  133  83.6%  3.2% 

OFFICE ‐ 1: BELOW 75 KW  33  33  100.0%  1.6% 

OFFICE ‐ 2: 75 ‐ 200 KW  20  33  165.0%  4.6% 

OFFICE ‐ 3: 200‐300 KW  20  19  95.0%  10.8% 

OFFICE ‐ 4: 300‐750 KW  24  24  100.0%  8.0% 

OFFICE ‐ 5: 750‐ 1100 KW  19  15  78.9%  20.5% 

OFFICE ‐ 6: ABOVE 1100 KW  43  19  44.2%  16.0% 

OTHER  105  38  36.2%  2.0% 

OTHER ‐ 1: BELOW 75 KW  25  25  100.0%  1.4% 

OTHER ‐ 2: 75 ‐ 200 KW  14  8  57.1%  11.0% 

OTHER ‐ 3: 200‐300 KW  16  0  0.0%  0.0% 

OTHER ‐ 4: 300‐750 KW  32  3  9.4%  7.8% 

OTHER ‐ 5: 750‐ 1100 KW  2  0  0.0%  0.0% 

OTHER ‐ 6: ABOVE 1100 KW  16  2  12.5%  14.3% 

PUBLIC ASSEMBLY  78  51  65.4%  2.4% 

PUBLICASSEMBLY ‐ 1: BELOW 75 KW  25  26  104.0%  1.4% 

PUBLICASSEMBLY ‐ 2: 75 ‐ 200 KW  17  17  100.0%  10.4% 

PUBLICASSEMBLY ‐ 3: 200‐300 KW  9  4  44.4%  10.3% 

PUBLICASSEMBLY ‐ 4: 300‐750 KW  18  1  5.6%  3.2% 

PUBLICASSEMBLY ‐ 5: 750‐ 1100 KW  2  1  50.0%  33.3% 

PUBLICASSEMBLY ‐ 6: ABOVE 1100 KW  7  2  28.6%  50.0% 

RETAIL  163  151  92.6%  2.0% 

RETAIL ‐ 1: BELOW 75 KW  78  78  100.0%  1.3% 

RETAIL ‐ 2: 75 ‐ 200 KW  35  35  100.0%  3.3% 

RETAIL ‐ 3: 200‐300 KW  11  11  100.0%  6.2% 

RETAIL ‐ 4: 300‐750 KW  24  16  66.7%  6.4% 

RETAIL ‐ 5: 750‐ 1100 KW  5  6  120.0%  25.0% 

RETAIL ‐ 6: ABOVE 1100 KW  10  5  50.0%  20.8% 

UNCLASSIFIED  170  160  94.1%  2.9% 

UNCLASSIFIED ‐ 1: BELOW 75 KW  37  37  100.0%  1.5% 

UNCLASSIFIED ‐ 2: 75 ‐ 200 KW  19  19  100.0%  2.6% 

UNCLASSIFIED ‐ 3: 200‐300 KW  20  20  100.0%  6.6% 

UNCLASSIFIED ‐ 4: 300‐750 KW  37  37  100.0%  10.3% 

UNCLASSIFIED ‐ 5: 750‐ 1100 KW  17  15  88.2%  17.9% 

UNCLASSIFIED ‐ 6: ABOVE 1100 KW  40  32  80.0%  25.2% 

WAREHOUSE  33  9  27.3%  6.3% 

WAREHOUSE ‐ 1: BELOW 75 KW  6  6  100.0%  5.5% 

WAREHOUSE ‐ 2: 75 ‐ 200 KW  6  1  16.7%  6.3% 

WAREHOUSE ‐ 3: 200‐300 KW  6  1  16.7%  25.0% 

WAREHOUSE ‐ 4: 300‐750 KW  8  0  0.0%  0.0% 

WAREHOUSE ‐ 5: 750‐ 1100 KW  4  0  0.0%  0.0% 

WAREHOUSE ‐ 6: ABOVE 1100 KW  3  1  33.3%  50.0% 

Total  888  943  106.2%  2.5% 
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4 ANALYSIS AND SUMMARY OF SURVEY RESULTS 
This section presents the results from the 943 completed surveys. An overview of customer and building 
characteristics is provided followed by a summary of finding related to customer practices, ownership type, 
and building characteristics. The final section offers information on energy consuming equipment in existing 
buildings.    

4.1 Overview 
This section provides an overview of the C&I customer information collected during the C&I Telephone 
Survey. The survey data was used to characterize the population of businesses and their corresponding 
electric consumption according to building type, building size, number of buildings occupied by the 
respondent’s firm, and the number of employees.  These characteristics provide content for the 
interpretation of results for the remainder of the analysis. 

4.1.1 Characterization of population by building type    
As noted in Section 3.3.1, the C&I customer survey was stratified according to building type and designed to 
capture a representative sample of firms by building type.  Figure 4-1 shows the distribution of commercial 
and industrial businesses that responded to the survey.  The diagram shows that while retail stores 
accounted for 24% of the businesses interviewed, those facilities interviewed constituted 11% of the general 
population’s total consumption.  Conversely, industrial facilities represented just 10% of the total population 
of businesses, but those firms interviewed represent 17% of the total consumption.  Similarly, educational 
facilities surveyed represent 6% of the population of firms, but 10% of the annual consumption.  These 
findings suggest that it is important to examine responses weighted both as a percent of firms, as well as a 
percent of total kWh those firms represent. 
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Figure 4-1. Distribution of Survey Responses by Building Types*  

 

 

* The Offices Building category does not include medical offices which are included in the healthcare industry. Industrial 
includes food processing and manufacturing plants. Public assembly may include facilities such as churches, fitness 
centers, theaters, libraries, museums, and convention centers; food stores include grocery, liquor, and convenience 
stores. 

 

4.1.2 Characterization of population by size of buildings     
The size of a building is an important determinant of the facility’s energy consumption.  Table 4-1 shows the 
distribution of businesses and their corresponding energy consumption according to building square footage. 
The table shows that while small facilities (less than 10,000 square feet) represent over 60% of C&I facilities, 
those facilities account for just 23% of the total annual consumption of all C&I facilities.  Conversely, 
buildings that are greater than 50,000 square feet account for just 5% of the total population of buildings, 
but almost 40% of the total annual consumption of Massachusetts businesses. 
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Table 4-1. Total Square Footage of Buildings Occupied by C&I Respondents (n=940) 

Building Square Footage Categories 

Business 
Weighted 

 % 

kWh 
Weighted 

 % 

Less than 1500 sq. ft.  26%  6% 

Between 1500 and 5000 sq. ft.  26%  10% 

Between 5001 and 10,000 sq. ft.  8%  7% 

Between 10,001 and 25,000 sq. ft.  6%  7% 

Between 25,001 and 50,000 sq. ft.  2%  7% 

Between 50,001 and 75,000 sq. ft.  1%  5% 

Between 75,001 and 100,000 sq. ft.  1%  6% 

Over 100,000 sq. ft.  3%  28% 

Don't Know  27%  24% 

Refused  0%  1% 

Total 100%  100% 

 

Figure 4-2. Square Footage of Respondents by Building Type (n=940) 

 

Office (n=126) 
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Restaurant/Food Service (n=126) 

 

Food Store (n=34) 

 

Retail Store (n=113) 
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Warehouse (n=32) 

 

Healthcare (n=84) 

 

Education (n=113) 

 

 

 

 

 

 

 



 
 

KEMA, Inc.  Page 28
 
 

Lodging (n=57) 

 

Public Assembly (n=78) 

 

 

Industrial (n=147) 
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Other (n=78) 

 

 

4.1.3 Characterization of population by size of buildings 
 

This section characterizes the C&I population in terms of the number of buildings occupied by firms and the 
types of buildings in which businesses are located.    

Figure 4-3 shows that nearly three-fourths of respondents occupy just one building; however, those 
businesses account for less than one-third of the total annual consumption.  Meanwhile, firms with 10 or 
more buildings account for only 4% of businesses, but over one-fourth of total annual consumption.  These 
findings suggest that it is important to link accounts to customers across facilities to maximize penetration 
across all facilities operated by firms.   
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Figure 4-3. Number of Buildings Occupied by C&I Respondents (n=940) 

 
 

Survey data also revealed a wide distribution of building age. Figure 4-4 shows the distribution of the age of 
the buildings that respondents occupy weighted by count and by annual consumption. The distribution of the 
age of facilities across building types can be found in Appendix A.  
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Figure 4-4. Distribution of the Age of C&I Facilities Surveyed (n=940) 
 

 

Figure 4-5 and Figure 4-6 show the distribution of businesses and consumption, respectively, by the type of 
structures in which buildings are located.   Both charts show a majority of businesses are located in single, 
unattached buildings, although these facilities account for a lower proportion of kWh than the corresponding 
proportion of businesses.  The figures also show that nearly 20% of businesses are located in malls or low 
rise facilities, and relatively low percentage of businesses, 5%, are part of a campus.  When viewing these 
buildings in terms of the percent of total annual kWh they represent, however, campuses represent over 20% 
and malls represent only 11% of annual kWh.    
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Figure 4-5. Distribution of Types of Building Structures (n=943) 

  
 

 Figure 4-6. Distribution of Types of Building Structures (n=943) 
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4.1.4 Characterization of businesses by number of employees 
Figure 4-7 and Figure 4-8 present the number of employees by building type and annual consumption.  The 
data once again shows the importance of considering the distribution of annual kWh across survey 
responses.  While the overwhelming majority of all businesses report having ten or fewer employees, those 
firms account for a far more modest proportion of annual kWh than firms with a greater number of 
employees.  Firms with more than 250 employees constitute a substantial share of the total annual 
consumption healthcare firms (49%), offices (31%, educational organizations (18%), and lodging facilities 
(24%).  Firms with 51 to 250 employees account for a substantial share of total annual consumption for 
industrial customers (46%), educational facilities (37%), and retail firms (30%).  

 

Figure 4-7. Number of Full-time Equivalent Employees at Customer Sites (Business Level 
Weighted) 
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Figure 4-8. Number of Full-time Equivalent Employees at Customer Sites (kWh Weighted) 

 

 

4.1.5 Characterization of businesses by fuels used 
Figure 4-9 shows the importance of cross selling electric and gas measures to C&I customers.  The diagram 
shows that roughly 80% of all kWh is consumed by businesses that also use natural gas.  While nearly 20% 
of businesses report using oil, only 11% of electric consumption comes from businesses that use oil, which is 
relatively close to the percent of consumption associated with firms who use bottle gas or propane, fuels 
that require ground transportation for delivery.    
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Figure 4-9. Various Fuels Used within the Buildings (kWh Weighted)  

  

  

4.2 Customer Practices 
This section examines customer decision making processes for replacing or upgrading equipment.  For those 
respondents who have recently replaced equipment, information was collected on the reasons for those new 
system purchases and any planning that preceded the process.  

Overall, 136 out of the 943 customers who responded to the survey were found to be energy efficiency 
program participants in 2011, according to program tracking data. They represent 3% of the business 
weighted population, but nearly 18% of the kWh weighted population.  

4.2.1 ENERGY MANAGEMENT DECISIONS 
The ability to influence investments in energy efficiency technologies is impacted by the manner in which 
purchase decisions are made within facilities.  The first factor we explored is whether firms have a dedicated 
energy manager, which is a clear indication that the business views energy as a controllable cost.  Next, we 
examined who is ultimately responsible for making energy equipment purchase decisions.  We then explore 
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building ownership as a function of decision making practices followed by the financial decision making 
criteria businesses use.  Finally, we summarize whether firms solicit PA support for energy from a dedicated 
account executive according to the survey responses.  

Overall the majority of respondents (79%) indicated they did not have a designated energy manager for 
their facility. Office, Restaurant and Lodging type customers indicated they have dedicated energy managers 
most frequently as shown in Figure 4-10 and Figure 4-11 below.  

Little difference was found between energy efficiency program participants and non-participants. Of those 
respondents identified as program participants, 28% indicated they have a designated energy manager 
while 19% of non-participants indicated they have an energy manager. 

Figure 4-10. Building Types with a Designated Energy Manager - Overall (kWh Weighted)  
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Figure 4-11. Building Types with a Designated Energy Manager by Size (kWh Weighted)  

 

 

Survey respondents indicated executive level staff are very much in the decision making process across 
industries and size groupings although lesser so in the retail industry and public assembly type buildings; 
however, still at 24% and 27% respectively. In the retail industry, small retail tends to rely more on 
ownership or executive level staff for decisions. In contrast, in the healthcare industry, 61% of respondents 
indicated that executive level staff were the decisions makers. Figure 4-12 provides an overview of who the  
decision makers are in the retail customer segment and healthcare customer segment across small, medium 
and large facilities. Further information on the decision makers for each size segment for each building type 
are provided in the Appendices.  
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Figure 4-12. Decision Makers for Retail (n=31) and Healthcare Facilities (n=50) (kWh Weighted)5 

              

Figure 4-13, Figure 4-14, and Figure 4-15 provide a summary of who the decision makers are according to 
number of employees and annual electric consumption. When looking at the survey data according to these 
variables, it becomes more apparent that owners or executive level staff are more involved in the energy 
related decision making for smaller customers, while larger electric consumers tend to rely more on facility 
or energy managers (See Figure 4-15). 

  

                                               
5 Results may exceed 100% due to multiple responses. 
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Figure 4-13. Decision Makers (Business Level Weighted)  

  

Figure 4-14. Decision Makers (kWh Weighted)  
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Figure 4-15. Decision Makers According to Annual Electric Consumption (kWh Weighted) 
 

 

 

4.2.2 Building Ownership 
One of the main deterrents to energy efficient improvements in the CRE market is the issue of “split 
incentives.” Under Net or modified gross leases, the building owners bear the cost of improvements while 
the tenant becomes the beneficiary of the improvements through reduced operating expenses. The result is 
the building owners have little direct financial incentive to invest in more efficiency equipment.6 

Information was collected on the relationship of the survey respondent to the building – whether the 
respondent was the owner, a leasing tenant or property manager. For tenants, we collected information on 
the types and lengths of leases to better understand how commercial real-estate (CRE) arrangements affect 
equipment upgrades. This topic will be further explored in a separate study on the CRE market. Figure 4-17 
shows the distribution of leased, managed, and owned properties by respondent, while Figure 4-18 shows 
the distribution of KWh according to these ownership groupings.  The industries with the greatest proportion 
of businesses who own their facility who responded to the survey are offices, healthcare, public assembly, 
education, and lodging.  The industries with the greatest proportion of leased buildings are restaurant and 
food stores.  These trends appear to hold whether the data are expressed in terms of the number of 
businesses or annual kWh.    

  

                                               
6 Rocky Mountain Institute / Building Owners and Managers Association, “Working Together for Sustainability: The RMI – BOMA Guide for Landlords 

and Tenants,” June 2012 



 
 

KEMA, Inc.  Page 41
 
 

Figure 4-16. Distribution of Respondent Types by Industry – Business Level Estimates (Owners, 
Tenants, and Property Managers) (n=941) 
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Figure 4-17. Distribution of Respondent Types by Industry – kWh Level Estimates 
(Owners, Tenants, Property Managers) (n=941) 

 

Property management firms were more likely to be considering additional energy efficiency improvements 
(54%) than owners (36%) and tenants (18%), according to business weighted estimates; however, when 
looking at the kWh consumption, the proportions of owners and leasees considering improvements increases.  
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Figure 4-18. Percent of Owners, Tenants, Property Managers Considering Improvements 
(Business Weighted) (n=937) 

 

 

 
Figure 4-19. Percent of Owners, Tenants, Property Managers Considering Improvements (kWh 

Weighted) (n=937) 

 

 

In terms of program awareness among different customer types, 67% of owners, and 49% of both leasees, 
and property managers (by kWh), were aware of Massachusetts’ energy efficiency programs.   

With regard to what is seen as the most effective way to encourage these groups to participate in energy 
efficiency programs, owners and tenants showed a preference for PA-assigned account representatives while 
property managers preferred PA’s to reach out to individual locations and to address individual decision 
makers to encourage energy efficiency projects. The trend holds true when looking at both business 
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weighted estimates and kWh weighted estimates except that building managers show a higher interest in 
having an account executive assigned according to kWh based estimates.  

 

Figure 4-20. Best Means for Encouraging Energy Efficiency Improvements (Business Weighted) 
(n=937) 

 

 

Figure 4-21. Best Means for Encouraging Energy Efficiency Improvements (kWh Weighted) 
(n=937)  
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4.2.3 Types of Lease Agreements 
There are three commonly used leasing arrangements in the CRE market - gross7, net8, or triple net9 leases. 
The type of leasing arrangement can have an effect on or even become a barrier to energy efficiency 
improvements.  

Figure 4-22 and Figure 4-23 show the types of lease agreements to which leasing customers are obligated 
by industry, weighted by the number of businesses and annual consumption, respectively.  From Figure 4-17 
we saw that firms in the food service, food store, and retail have tendency to lease their facilities rather than 
own them. Figure 4-23 shows that when weighted by kWh consumption firms in those industries engage in 
triple net leases most often.  Firms in industries who are more likely to own facilities, education, lodging, 
industrial, and healthcare rely on more varied lease structures than the other industries, but triple net leases 
are still common.   

  

                                               
7 Gross Lease: Landlord provides all services and pays all expenses.  Expenses are automatically included as part of 
monthly base rent.  This arrangement is more typical of a government tenant.   
 
8 Net Lease: Landlord provides all services and pays expenses.  Expenses are passed on to tenant in addition to monthly 
base rent. Expenses are typically based on budget estimate with annual reconciliation of tenant’s share of actual 
expenses.   
 
9 Triple Net Lease: NNN or Triple Net Lease usually means that tenant is responsible for services and directly pays all 
expenses.  Most common form of NNN is a full building tenant.  The tenant pays utilities directly and contracts for their 
own janitorial, HVAC maintenance etc. 
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Figure 4-22. Types of Lease Agreements Across Building Types (Business Level Weighted) 
(n=328) 
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Figure 4-23. Types of Lease Agreements Across Building Types (kWh Weighted) (n=328) 

 

 

As further clarification, respondents were asked whether or not they pay utility bills or if they are included in 
the lease arrangement. Figure 4-24 and Figure 4-25 present the distribution of businesses and annual 
consumption (kWh) according to who pays for the utilities within each business type. The data show that 
warehouse, retail, public assembly, and restaurant industries all have greater than 50% of kWh associated 
with firms for whom the tenant pays the electric bill, while education and offices have a higher proportion of 
cases where the owner pays as part of the leasing agreement. Food stores are more evenly split between 
leasing structures where the owner pays and where they as the tenant are responsible for their utility bills.       
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Figure 4-24. How Tenants Pay for Utilities by Building Type (Business Weighted) (n=329) 
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Figure 4-25. How Tenants Pay for Utilities by Building Type (kWh Weighted) (n=329) 

 

4.2.4 Financial Decision-Making 
According to the survey responses, the primary factors driving the energy related improvement decisions 
varied across the building types.  Some of the most important factors considered are: 

 Quick return on investment 
 Equipment service and reliability 
 Availability of rebates or incentives for the equipment 
 Access to low-interest loans (for office, restaurants, food stores, and retail) 
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Figure 4-26. Primary Factors When Deciding on Improvements (Business Level Weighted) 
(n=919) 
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Figure 4-27. Primary Factors When Deciding on Improvements (kWh Weighted) (n=919) 

 

 

From Figure 4-27 based on the kWh consumption represented, all building types except office, lodging, and 
other (military, agriculture, utilities) selected “Quick return on investment.” Public assembly facilities were 
split between “Quick Return on Investment” and “Equipment Reliability” (29% each).  

Factors offered by survey respondents that were captured in the other category included:  

 The ease of and cost of maintenance 
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 Whether installation would disrupt a tenant or guest 
 Length of installation time 
 Impact of equipment on their carbon footprint 

 

In regards to the financial calculations that customers make before investing in measures to save energy, 
payback and rate of return as well as life-cycle costing were frequently identified as the primary calculations 
made. Overall “payback” was considered the most frequently used calculation used to determine whether or 
not to move forward with an equipment replacement.  

Figure 4-28. Financial Calculations Respondents Perform in Order to Proceed with Energy 
Efficiency Investments (Business Level Weighted) (n=936) 
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Figure 4-29. Financial Calculations Respondents Perform in Order to Proceed with Energy 
Efficiency Investments (kWh Weighted) (n=936) 

 

 

 

Twenty-two percent of respondents indicated that they required a standard payback period of 1-2 years. 
Twenty-four percent indicated 3-4 years. Twenty-six percent indicated their organization had no threshold 
for payback10.  

                                               
10 Based on kWh weighting 
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According to survey respondents, outside financing does not appear to be a mechanism often used for 
funding equipment purchases or retrofit projects. This finding conflicts with the previous finding that 
customers consider having access to low-interest financing a factor when deciding to make improvements 
(see Figure 4-27); however, having access to low-interest financing was a factor more often considered for 
office, restaurant, food store, and retail customers and when we analyze who does utilize outside financing 
by total kWh represented, we see that office, restaurant, food stores, and retail along with healthcare, 
education and industrial customers were more likely to use outside financing to fund equipment purchases.  

 
Figure 4-30. Customer Reliance on Outside Financing for Energy Improvements (kWh Weighted) 

(n=938) 
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For customers who have identified energy efficiency projects they would like to undertake, 42% (by KWh) 
indicated they did not have the funds for the projects.   

In addition, those respondents who experienced financial challenges when it came to energy retrofits, the 
challenges primarily seemed to be caused by a lack of cash flow and difficulty funding projects.  To help 
overcome these types of challenges, respondents frequently cited the following as being helpful: 

 Rebates or cash incentives 

 Access to financing 

 Reduced financing interest rates 

 On-bill financing  

 Technical advice 

 Incentives for projects that cover more than one energy using system 

When it comes to the customers actively seeking to engage the PA’s on potential energy related projects, 43% 
(by kWh) of respondents overall indicated that most often they do not engage the PA’s; however, 59% of 
survey respondents indicated they were aware of the energy efficiency programs. In reviewing program 
tracking data, we found that only 18% of the respondents have participated in one of the energy efficiency 
programs (by kWh).  Figure 4-31 shows the customer awareness by industry according to the survey 
respondents.  

 
Figure 4-31. Customer Awareness of Energy Efficiency Programs (kWh Weighted)  
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To clarify, for restaurants, results reflect the responses from 100 small, 2 medium, and 1 large11 size 
customers. For retail stores, the results are reflective of the responses from 9 small, 9 medium, and 5 large 
size customers. Seventy-three percent of small retail customers indicated they were not aware of the 
programs, while 78% of the large retail customers said they are aware of the programs (by kWh). The ‘n’ is 
provided for each building type size segment in the appendices. When looking at customer awareness by 
kWh size segment we see that customer in the smaller consumption categories are less familiar with the 
programs and awareness is higher in the larger consumption categories.  

 

Figure 4-32. Customer Awareness of Energy Efficiency Programs by kWh Grouping (kWh 
Weighted) 

 

 

Further, when looking at the correlation between customer with account executives and their likelihood to 
engage the PAs, we found that 28% of survey respondents (by kWh) indicated that they have an account 
executive assigned by their electric and gas providers.  Of those who do, 45% percent (by kWh) indicated 
they always engage with electric or gas providers when making energy related improvements. Only 8% (by 
kWh) of those with an account executive indicated they never engaged the PA’s when making energy 
improvements.   

 
 
 
 
 
 

 

                                               
11 Demand size categories: 0-300kW (small), 300 kW-750kW (medium), >750 kW (large) 
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Figure 4-33. Respondents That Have Assigned Account Executives by Annual Consumption (kWh 
Weighted) 

 

 

 

 

4.3 Energy Improvements 
In this section we explore the how energy is used in customer facilities according to survey respondents and 
recent energy improvements made. We then explore the reasons behind the improvements and other 
renovations to provide an overall perspective on the main drivers for improvements at customer facilities.   

Energy was reported to be consumed in a variety of ways across the building types. Table 4-2 shows which 
end-uses respondents indicated consume the most energy within their facilities. As we can see, end-uses 
such as lighting, air conditioning and water heating were considered the major uses for energy most often, 
while uses such as space heating were less frequently considered. The lack of responses to the space 
heating, ventilation, motors, etc. may be an indication of the customers’ inability to fully characterize energy 
use in their facilities.  

 

 

 

 

 

 

Table 4-2. Major Energy End-uses According to Respondents 
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Overall, 39% of respondents (by kWh) indicated that they had not made improvements in the last two years. 
Forty-five percent of respondents have made improvements to indoor lighting, 26% have made 
improvements to air conditioning systems.  Figure 4-34. and  

Figure 4-35 provide an overview of the types of recent improvements made in the last 2-years across 
building types.  
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Figure 4-34. Types of Equipment Improvements by Building Type (Business Level Weighted) 

 

 



 
 

KEMA, Inc.  Page 60
 
 

Figure 4-35. Types of Equipment Improvements by Building Type (kWh Weighted) 
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The prime motivations for respondents to update or replace equipment were either to improve equipment 
efficiency or due to equipment failure, however respondents most often claimed replacements were to 
improve efficiency.  
 

Figure 4-36. Reasons for Equipment Improvements (Business Level Weighted) 
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Figure 4-37. Reasons for Equipment Improvements (kWh Weighted) 
 

  
Other reasons customer purchased new equipment included: 

 Equipment not performing 
 New installation (where equipment previously didn’t exist) 
 Facility or space expansion or renovation 
 

Twenty-three percent of respondents (by business) claimed to have completed renovations to their facilities 
in the last five years. Renovations were considered any major change to the building area, space, or 
equipment. We asked this because we believe renovations may provide an opportunity for more 
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comprehensive energy efficiency upgrades as they typically involve more systematic design and construction 
of the space. Figure 4-38 shows how renovation projects varied across all of the building types.  

 

Figure 4-38. Renovations Completed in the Last 5 Years 
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Figure 4-39. Renovations Completed in the Last 5 Years by kWh Grouping 

 

 

The reported renovations occurred along different timelines according to the responses. For example, 57% 
offices and 70% of food stores reported their renovations were made one to three years ago. Respondents 
in all of the building classifications reported renovations in the last year.   

 
Table 4-3. Timing of Completed Renovations (kWh Weighted)* 

 

*Numbers by business type sector may not sum to 100% because of ‘don’t know’ and ‘refused’ responses.   

Respondents reported most frequently that the renovations were made to improve general aesthetics. Table 
4-4 provides the most frequently cited reasons by building type. Figure 4-40 shows the responses for each 
reason by building type.  
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Table 4-4. Most Common Reasons Given for Renovations  (kWh Weighted)  

Building Type Reasons for Renovations kWh 
Weighted

n= 

Office Remodel / Improve Aesthetics 47% 34 

Food Service Remodel / Improve Aesthetics 59% 22 

Food Stores Other 62% 6 

Retail Need to replace old / outdated equipment 31% 24 

Healthcare Other 30% 31 

Education Improve energy efficiency of the building 32% 36 

Lodging Remodel / Improve Aesthetics 50% 25 

Public Assembly Remodel / Improve Aesthetics, Change in facility use 27% 24 

Warehouse Improve energy efficiency of the building 100% 3 

Industrial Need to replace old / outdated equipment 44% 32 
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Figure 4-40. Reasons for Renovation by Building Type (kWh Weighted) 

  

 

Overall, 49% of the customer indicated they did have a long-term plan in place to reduce energy 
consumption. Forty-four percent indicated they did not (by kWh). Of the individual customer types, office, 
retail, education, healthcare and lodging respondents were most likely to have an energy plan in place. 
Restaurants and food stores were least likely to have an energy plan in place. 
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Figure 4-41. Businesses with Plans in Place to Reduce Energy Consumption by kWh (kWh 
Weighted) 

 

 

 

 

4.4 Building Certifications and Environmental Awareness 
In recent years the Commonwealth has pursued energy efficient and green building policies and programs 
for existing state buildings as well as for major renovations and new construction.  This includes major 
repair, and new and major renovations of public K-12 school buildings.  At the municipal level, the City of 
Boston recently passed an energy reporting and disclosure ordinance requiring large- and medium-sized 
buildings to report their annual energy and water use to the City. 

Given the push for energy efficiency and green buildings at state and local levels, there is growing familiarity 
among engineers, facility managers, property managers, and owners with ongoing certification programs 
like the U.S. EPA’s ENERGY STAR program and the U.S. Green Building Council’s LEED® for Existing 
Buildings guidelines.   

In this survey, 12% (n=82) of respondents weighted by kWh occupied buildings that were Energy STAR or 
LEED®  certified. Across the building types, the highest rate of these types of certifications occurred in the 
office (35%, n=26), food stores (11%, n=2), education (14%, n=15) and lodging (15%, n=7).  
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Figure 4-42. Businesses Occupying LEED or Energy Star Certified Buildings (kWh Weighted) 

 

Other findings from those buildings that are LEED®  or Energy STAR certified versus those that are not 
included: 

 64% of Energy STAR buildings were owner-occupied, while 21% were leased to a tenant (by kwh).  

 51% of LEED Certified buildings were owner occupied, and 48% were leased to a tenant (by kWh)  

 51% of Energy STAR rated buildings and 57% of LEED®  Certified buildings have undergone 
renovations in the last 5-years 

 76% of Energy STAR rated buildings and 88% of LEED®  Certified buildings indicated they received 
financial incentives for improvements they made (by kWh).  

 80% of Energy STAR and 61% of LEED®  Certified buildings were considering additional 
improvements – primarily to indoor and outdoor lighting, motors, and air conditioning systems (by 
kWh).   

 42% of LEED®  Certified building respondents indicated the quick return on their investment was the 
most important factor when considering energy efficient improvements while 45% of Energy STAR 
building respondents indicated equipment reliability was the most important factor (by kWh).   

 88% of LEED®  Certified building respondents indicated being environmentally conscious was very 
important or essential to their organization. In contrast, 54% of Energy STAR rated buildings 
indicated being environmentally conscious was very important or essential to the organization (by 
kWh).    

Nearly 60% of all respondents replied that being environmentally conscious was “very important” or 
“essential” to their business.  For these respondents, 68% percent stated that it was important to 
communicate their value of the environment to their respondents. These respondents used a variety of ways 
to communicate this to their customers including: 

 Advertising the information on an organization’s website 
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 Distributing information through brochures, pamphlets, or ads.  
 Tours and Education 

4.5 Energy Audits 
Whether energy audits are conducted privately or as part of PA sponsored energy efficiency programs, 
energy audits indicate a customer’s interests in understanding, managing and reducing energy consumption. 
Forty-eight percent of the respondents who participated in the survey had an energy audit of their building 
and 80% of those audits were conducted within the last five years. Sixty-five percent of the audits were 
associated with a PA sponsored program (all by kWh). When looking at when these audits occurred by  
program participants, we found that 81% of program participants had an audit conduct on their facility 
within the last 5-years. 

Industrial type customers showed the highest rate of audits completed at nearly 64% (by kWh) followed by 
offices (62%) education (53%), healthcare (49%), and lodging (48%) (by kWh). Respondents in the food 
store, restaurant and retail showed the lowest rates of audits conducted. 

 
Figure 4-43. Respondents Who Have Had Energy Audits at Their Facilities (Business Level 

Weighted) 
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Figure 4-44. Percent of C&I KWh Who Have Had Energy Audits at Their Facilities  (kWh Weighted) 
 

  

 

  

Closer examination of the healthcare and educational facilities show that hospitals, outpatient clinics and 
middle, high school, and colleges and universities most frequently had audits conducted (see Figure 4-45 
and Figure 4-46). This may indicate a potential need for additional outreach to assisted living, drug and 
alcohol rehabilitation centers and elementary schools.  

Figure 4-45. Medical Facilities That Have Conducted Energy Audits (n = 79) 
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Figure 4-46.   Educational Facilities That Have Conducted Energy Audits (n= 111) 

 

 

The healthcare industry and public assembly type buildings indicated the highest rates of audits that were 
not associated with energy efficiency programs. Based on the responses, approximately 1/3 of the audits at 
those types of facilities were not associated with the programs.  

For those respondents who had audits conducted, lighting and HVAC measures were the most frequent 
improvements made. In addition, 65% of these respondents indicated they were considering further 
improvements to lighting. Thirty-three percent indicated they were considering improvement to air 
conditioning systems. Sixty-five percent of program participants (by kWh) indicated they are considering 
further improvements, 78% of these customers indicated they wanted to make further improvements to 
lighting.  
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Figure 4-47.  Types of Energy Improvements Made at for Facilities Where Energy Audits had been 
Conducted (n=933) 

 

 
For those customers who had audits conducted but had not undertaken any recent improvements, 42% 
weighted by kWh indicated the reason was that there were no funds available to implement the 
improvements.  Customers also frequently cited ‘other priorities for capital spending’ as a reason for not 
moving forward with the improvements.  

Moreover, it was found that 56% (by kWh) of respondents who have had audits either “sometimes” or 
“always” engage with the electric or gas providers when making energy related improvements.   

4.6 Equipment Characteristics 
One of the primary purposes of the C&I Customer Telephone Survey was to collect basic information on the 
types of equipment present in customer facilities in preparation for more focused on-site data collection 
efforts and further analysis of individual customer segments. This section provides a summary of the 
primary lighting types within facilities, basic information on LEDs and lighting controls, as well information 
on building energy management systems (EMS), heating and cooling systems, and hot water production.  It 
should be noted that the results reported in this section were self-reported by respondents.  The 
Massachusetts PAs’ on-going Existing C&I Buildings On-site Data Collection Study will be used to validate the 
specific characteristics and operation of the equipment that are typically difficult to collect with great 
certainty via a telephone survey. 

4.6.1 Lighting and Lighting Controls 
Overall the majority of C&I customers who responded to the survey (nearly 75%) indicated the primary 
lighting in their buildings were linear fluorescent fixtures. This was the case across all building types except 
for lodging and education. Lodging respondents indicated that that majority of their lighting consists of 
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compact fluorescents and education respondents indicated LED’s were their primary source of lighting. 
Among education respondents, the LED’s were primarily used in small educational facilities, while medium 
and large size educational customers (based on peak demand) primarily used linear fluorescents. The self-
reported finding for small educational facilities and their use of LEDs was surprising where it was expected 
that linear fluorescents would be the dominant source.  This finding will be verified as part of the current C&I 
on-site data collection activities. 

 
Figure 4-48.  Primary Lighting Sources at Customer Premises (n = 617) 

 

 

For those customers who indicated linear fluorescents were the primary source of lighting in their facilities, 
as weighted by kWh, respondents self-reported 16% had T-12’s, 20% had T-8s, 5% and T-5s; however, 
over half (58%) of the respondents didn’t know what type of linear fluorescents were installed.  

Customer segments that indicated they have high levels of T-12’s in use were: 

 Warehouse (24%) 

 Food Store (24%) 

 Restaurant/food service (17%) 

 Industrial (20%) 

Respondents that indicated high levels of T-8s were: 

 Healthcare (79%) 

 Education (75%) 

 Retail stores (58%) 

 Industrial (56%) 
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 Lodging (53%) 

The retail respondents also reported high levels of T-5’s (22%). Respondents who did not know the type of 
linear fluorescent lamps installed was highest among restaurant (74%) and food store (40%) respondents.  
The inability to identify lighting technologies indicated that these respondents may also have difficulties in 
accurately reporting information about more complicated systems such as space heating and cooling.  Again, 
the self-reported data will be validated as part of the larger on-site data collection study. 

Almost 63% of C&I respondents reported having installed at least one LED either on the interior or exterior 
of their buildings. The lodging industry led the building types with 80% of respondents indicating they had 
LED’s installed in their buildings. A high level of the education, food stores, food service and public assembly 
respondents also indicated they had LEDs installed. Restaurants indicated that they primarily had screw-in 
type bulbs or used LEDs for spotlighting, most food stores indicated that LEDs replaced linear fluorescents. 
Education, lodging and public assembly indicated that they primarily have screw-in type LEDs.  

 
Figure 4-49.  LED Lights Present at Customer Premises (Business Level Weighted) 
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Figure 4-50.  LED Lights Present at Customer Premises (kWh Weighted) 

 

 

A separate study, the LED Market Effects Study, is focused specifically on the LED market in C&I buildings 
and will provide more detail on this subject area. That study plans to follow up with many of these 
customers to collect further information on their use and knowledge of the technology.  

Automated Lighting Controls 

Overall 65% of C&I respondents indicated that they had occupancy sensors in their buildings. The most 
common spaces were found to be offices, lavatories, kitchens, conference rooms, and warehouse and/or 
storage areas. Education respondents had the highest reported penetration of occupancy sensors at 76% 
followed by heathcare buildings at 73% and food stores at 66%. The relatively low penetration rates of 
occupancy sensors may indicate a potential opportunity for increased savings.   

A surprising number of respondents, 40% overall, indicated they have automated daylighting controls in 
their buildings. Since daylighting controls and associated dimmable ballasts and lamps are known to be 
much more expensive than simple interior occupancy sensors, we believe that respondents are likely 
referring to exterior photo sensors used for controlling lighting on the exterior of buildings and in parking 
lots. This topic will be further investigated in the C&I On-site Assessments study.  

 

4.6.2 Energy Management Systems 
Overall the use of energy management systems across building types was found to be fairly low (5%); 
however, when looking across building sizes (square-feet), buildings larger than 25,000 square-feet had a 
much higher propensity for having an EMS in use.  
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Figure 4-51.  EMS In Use According to Building Size (Business Level Weighted) 

 

  

Figure 4-52.  EMS In Use According to Building Size (kWh Weighted) 

 

  

Smaller buildings were often served by several air handling units (roof top units typically) that are controlled 
by local thermostats.   Modern EMS offer control over a variety of systems including boiler plants, chillers, 
variable air volume boxes and air handling units that serve larger buildings. They require training to operate. 
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Many times building operators will manually override settings because of a lack of understanding of the 
system causing systems to not run efficiently.  

According to the responses, educational building had the highest rate of EMS in use at 73% when weighted 
by kWh. This was followed by food stores and healthcare at 65% and 63% respectively. When looking across 
the demand size segments for each building type, we see that 62% of medium healthcare, 90% of large 
healthcare, 97% of large offices, 87% of large lodging, and 100% of large public assembly use an EMS. It’s 
also well understood the retail and grocery chains will employ EMS wherein multiple buildings are controlled 
through one central location.  

The primary type of EMS in use was the direct digital control based systems (85%). Twenty three percent of 
those respondents with EMS indicated their systems were pneumatic based systems. These are older, more 
outdated systems. The primary end-uses controlled by the EMS according to survey responses are provided 
in Figure 4-53. 

Nearly 50% of the EMS systems were installed less than 5 years ago when weighted by building type but it 
fell to 29% when weighted by kWh. Just over 50% were installed less than 10-years ago when based on 
kWh. Besides monitoring and controlling the various pieces of equipment, 40% of the respondents indicated 
their systems were used for demand response programs. 

 
Figure 4-53.  End-uses Controlled by EMS (n=196) 

  

4.6.3 Heating and Cooling Equipment 
Heating and cooling equipment will vary across building types, building use and according to building size. 
Overall, central boilers (40%) and central furnaces (13%) were found to be the primary types of heating 
equipment. Packaged roof-top units and heat pump were also cited on occasion as the primary heating 
source.  The relative results were the same whether weighted by business type or kWh. 

75%

34%

51%

42%

6%

13%

94%

49%

65%

49%

11%

0%
0%

20%

40%

60%

80%

100%

Primary heating and
cooling

Auxiliary heating and
cooling

Ventilation/Fans Lighting Other Don't Know

Business‐Level Estimates Estimates Weighted by kWh



 
 

KEMA, Inc.  Page 78
 
 

Across each of the building types, offices, restaurants, and retail stores most often had either a boiler or 
furnace based system for heating. Customers in public assembly buildings, lodging and education primarily 
relied on boiler systems for heating. Roof-top packaged units were common in the warehouse segment while 
split-system heat pumps were typical in both healthcare and food stores.  



 
 

KEMA, Inc.  Page 79
 
 

 
Figure 4-54.  Primary Heating Systems by Building Type* 

 

*Totals shown do not sum to 100% due to don’t know and refused responses. 
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Figure 4-55.  Primary Heating Systems by Building Type* 

 

*Totals shown do not sum to 100% due to “don’t know” and “refused” responses. 
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Figure 4-56.  Primary Heating Systems by Building Size (square-feet) (Business Level weighted) 
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Figure 4-57.  Primary Heating Systems by Building Size (square-feet) (KWh Weighted) 

  

Equipment selection varied across the different types of cooling systems. Overall packaged rooftop units 
were most frequently mentioned as the primary cooling system (35%) with chilled water plants and 29%. 
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The rank order of these results did not differ by weighting scheme.  In addition, 3% of respondents indicated 
there buildings did not have a cooling system.  

Offices, retail, healthcare and warehouses typically used roof-top package units for cooling. Food stores and 
healthcare also show an inclination for the use of split-system heat pumps. One curious observation is that 
restaurant respondents indicated a high rate of use for central chilled water plants as their primary source of 
cooling (40%). This type of information is typically difficult to obtain in great certainty via a telephone 
interview.  This information as well as the other self-reported heating and cooling equipment information will 
be verified and validated during the on-site assessments.  
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Figure 4-58.  Primary Cooling Systems by Building Type (Business Level weighted) 
 
 

 

***Totals shown do not sum to 100% due to don’t know and refused responses. 
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Figure 4-59.  Primary Cooling Systems by Building Type (KWh Weighted) 

 

 

***Totals shown do not sum to 100% due to don’t know and refused responses. 
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To determine the relationship between building size and the type of cooling equipment was examined further. 
Outside of split-system heat pumps, essentially not being reported in the 5,000 sq. ft. to 50,000 sq. ft. 
range, all of the major types of cooling equipment were reported in each of the size categories.  This may 
indicate that opportunities for energy efficiency through more efficient cooling strategies exist, particularly in 
larger building that use window units for cooling.  According to the data, nearly 17% of medium size (kW) 
office buildings are using window units for cooling. 

 

4.6.4 Domestic Hot Water  
Overall domestic hot water systems at C&I relied on traditional12 hot water heating tanks (57%). Fewer sites 
(19%) utilized the central boiler plants to generate domestic hot water.  Non-traditional systems such as 
tankless water heaters were reported for 6% of the respondents while heat pump water heaters, a newer 
technology in the domestic hot water equipment market were cited by 2% of the respondents.  The ranking 
of these technologies was consistent across weighting schemes. 

Across building types, the primary means for domestic hot water was the traditional water heater. For the 
most part, respondents who used a central boiler system were in the medium – large size customers (e.g. 
medium-office and large offices, medium-education and large education, and medium-lodging and large-
lodging, were more likely to report using a central boiler). 

  

                                               
12 Traditional water heaters refer to direct fire tank heaters fuel by any type of fuel. 
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Figure 4-60. Types of Domestic Hot Water Systems in C&I Buildings (Business Level Weighted) 

 

 

***Totals shown do not sum to 100% due to don’t know and refused responses. 
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Figure 4-61. Types of Domestic Hot Water Systems in C&I Buildings (kWh Weighted) 

***Totals 

shown do not sum to 100% due to don’t know and refused responses. 
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According to survey responses, nearly 60% of the hot water systems in the facilities were less than 10-years 
old. Only 13% of the respondents had systems that were more than 15-years old.  

 
 

Figure 4-62. Age of Domestic Hot Water Systems in C&I Buildings* (n=571) 

 
*Totals shown do not sum to 100% due to don’t know and refused responses. 
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5 KEY FINDINGS 
 

The telephone survey of 943 customers in Massachusetts resulted in an extensive collection of information 
across building types and sizes. The survey data was analyzed by building characteristics (e.g. building type, 
use, etc.), customer characteristics (e.g. owner / tenant, energy management practices, numbers of 
employees, etc.) and types of equipment. The responses to each question were reviewed to identify market 
trends and significant variations in the results among various customer segments. The data was assessed 
for consistency and differences in responses to purchasing and decision making practices, equipment 
installations, and general attitudes towards energy use across a variety of building and customer 
characteristics. The findings provided a deeper understanding of customer behaviors, and potential energy 
efficiency opportunities. 

Analysis of the responses identified aspects of the PA’s marketing and program offerings that could be 
modified to increase participation and program savings.  The following summarizes the key findings:  

CUSTOMER PRACTICES 

 According to the survey repondents, the primary decision makers for energy efficiency improvements 
are owners and heads of organizations such as presidents, CEO’s, and executive directors (59%) when 
responses were weighted by business type.  However, when the responses were weighted by kWh 
presidents, CEO’s and executive directors accounted for only 17% indicating that many larger companies 
use staff other than top executives to make energy decisions.   
 

 Forty three percent of respondents when weighted by kWh usage indicated they rarely or never engage 
with electric or gas providers when making energy related improvements. Furthermore, nearly 40% of 
respondents when weighted by kWh usage were not aware of energy efficiency programs offered by the 
PAs.  While the PAs’ energy efficiency programs have had a long tenure in Massachusetts, there remain 
opportunities for the PAs to focus their marketing efforts to increase awareness and participation across 
their customer base.  

 
 The primary factors driving the improvements varied across the building types, but the two most 

important factors considered across all building types considered:  
 

- Quick return on investment 
- Equipment service and reliability 

 
Respondents who cited reliability as a factor were likely indicating performance issues associated with 
equipment as it approached burn out.  Recognizing the desire for a quick financial payback on energy 
efficiency investments can guide the PAs’ incentive structure for existing and new program offerings. 
 

 Outside financing does not appear to be a mechanism often used for funding equipment purchases or 
retrofit projects. Seventy-seven percent of respondents indicated they rarely or never use outside 
financing for improvements.  While financing is available to most customers, respondents indicated a 
reluctance to accrue debt associated with energy efficiency equipment and projects. 
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 According to the survey responses, 65% of program participants who lease their space operate under a 
leasing agreement wherein the tenant is responsible for the utility bills. Interesting to note, owners had 
a higher short term payback threshold than customers who leased, 37% versus 28% for a less than five 
year payback period.  Given the awareness of energy costs among tenants and the payback thresholds 
may make them more willing to enter into ‘green’ leases. 

 
BUILDING IMPROVEMENTS 
 
 Warehouses, lodging and retail respondents reported the largest percentage of renovations occurring 

within the past three years.  All nine warehouse respondents undertook major renovations, while 90% 
(or 34 respondents) of lodging respondents and 70% (or 105 respondents) retail customers completed a 
major renovation.  Major renovations or upgrades occurred less frequently in the other sectors.  

 
 According to the survey respondents, when weighted by business type, 60% of all respondents did not 

receive a financial incentive for recent energy improvements made while 18% were unsure. However, 
when the responses were weighted based on kWh usage, only 27% of respondents did not receive 
incentives and 15% were unsure. This finding indicates that the odds that an energy efficiency 
investment received a financial incentive were higher for large customers than for small customers and 
that smaller respondents were less likely than large respondents to receive a financial incentive. Again, 
this finding indicates that most respondents were relatively small.  Of these respondents that did not 
receive an incentive, when weighted based on kWh usage, 22% claimed they were not aware of the 
incentives available while another 22%said the improvements did not qualify. However, when weighted 
by business type, 40% were not aware of the incentives available, which demonstrates that smaller 
customers are less likely than larger customers to be aware of incentives.  When all respondents were 
asked if they were aware of any programs available through their energy providers to help organizations 
like theirs save energy, 62% replied that they were not when weighted by business type, and nearly 40% 
when weighted by kWh usage. Respondents in the office (66%), retail (85%), and healthcare (63%) , 
when weighted by business type, most frequently reported they were not aware programs offered by the 
PA’s to help them save energy. These findings highlight opportunities for the PAs to strengthen their 
relationship with smaller C&I customers and more actively target and promote the energy efficient 
technologies.   

 
 Property management firms were more likely to be considering additional energy efficiency 

improvements (54%) than owners (36%) and tenants (18%).  
 
 When weighted by kWh, 53% of program participants indicated they are considering further energy 

efficiency improvements. Within business subsectors, healthcare had the highest percentage as 
weighted by kWh (65%), followed by education (61%), food stores (54%), lodging (51%) and retail 
stores (40%).  Warehouses reflected the lowest percentage of program participants considering further 
energy efficiency improvements (16%) which could indicate that the major renovations undertaken have 
captured many existing opportunities.   

 
 Of the 983 respondents, 24%, or 236 respondents, had an energy audit conducted.  For those 

respondents who had energy audits conducted but had not undertaken any recent improvements, 43% 
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indicated the reason was that there were no funds available to implement the improvements. 
Respondents also frequently cited ‘other priorities for capital spending’ as a reason for not moving 
forward with the improvements.  

 
EQUIPMENT 

 
 Offices, retail, healthcare and warehouses typically used roof-top package units for cooling. Food stores 

and healthcare also show an inclination for the use of split-system heat pumps. One curious observation 
is that restaurant respondents indicated a high rate of use for central chilled water plants as their 
primary source of cooling (40%). As previously indicated, these data were self-reported and this type of 
information is typically difficult to obtain in great certainty from a telephone interview.  DNV GL will 
conduct verification and validation for more technical equipment or where self-reporting may appear to 
give less reliable results. This information as well as the other self-reported heating and cooling 
equipment information will be verified and validated during the on-site assessments.  

 
 Nearly 17% of medium size (kW) office buildings used window units for cooling.  This may indicate that 

opportunities for energy efficiency through more efficient cooling strategies exist, particularly in larger 
building that use window units for cooling.   
 

 Across each of the building types, offices, restaurants, and retail stores most often had either a boiler or 
furnace based system for heating. Customers in public assembly buildings, lodging and education 
primarily relied on boiler systems for heating. Roof-top packaged units were common in the warehouse 
segment while split-system heat pumps were typical in both healthcare and food stores.  It is important 
to note that this level of information can be difficult to collect accurately using a telephone survey.  
Respondents may not be sufficiently familiar with different technology and types of systems.  Therefore, 
the self-reported information collected about the heating and cooling equipment and well as other 
equipment types, will be verified during the on-site data collection study. 

 

 For customers who indicated linear fluorescents were the primary source of lighting in their facilities, 
respondents self-reported.  

 T-12s at 16% (as weighted by kWh), T-8s at 20% and T-5s at 5%; however, over half (58%) of the 
respondents as weighted by kWh did not know what type of linear fluorescents were installed.  This 
result was surprising and may indicate respondents’ unfamiliarity with various types of lighting 
equipment.   

For customers who indicated linear fluorescents were the primary source of lighting in their facilities, 
customer segments that indicated they have primarily T-12’s in use, as weighted by kWh, were: 

 Warehouse (24%) (n=2) 

 Food Store (24%) (n=1) 

 Restaurant/food service (17%) (n=5) 

 Industrial (20%) (n=9) 
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For customers who indicated linear fluorescents were the primary source of lighting in their facilities, 
respondents that indicated primarily T-8s in use, as weighted by kWh, were: 

 Healthcare (79%) (n=26) 

 Education (75%) (n=50) 

 Office (61%) (n=38) 

 Retail stores (58%) (n=16) 

 Industrial (56%) (n=38) 

 Lodging (53%) (n=7)  

 The retail respondents also reported high levels of T-5’s (22%). Respondents who did not know the type 
of linear fluorescent lamps installed was highest among restaurant (74%) and food store (40%) 
respondents.  The inability to identify lighting technologies indicated that these respondents may also 
have difficulties in accurately reporting information about more complicated systems such as space 
heating and cooling.  Again, the self-reported data will be validated as part of the larger on-site data 
collection study. 

 

 Overall 65% of C&I respondents indicated that they had occupancy sensors in their buildings. The most 
common spaces were found to be offices, lavatories, kitchens, conference rooms, and warehouse and/or 
storage areas. Education respondents had the highest reported penetration of occupancy sensors at 76% 
followed by heath care buildings at 73% and food stores at 66%. The relatively low penetration rates of 
occupancy sensors may indicate a potential opportunity for increased savings.   

 

 According to the responses, educational buildings had the highest rate of EMS in use at 73% when 
weighted by kWh. This was followed by food stores and healthcare at 65% and 63% respectively. When 
looking across the demand size segments for each building type, we see that 62% of medium healthcare, 
90% of large healthcare, 97% of large offices, 87% of large lodging, and 100% of large public assembly 
use an EMS. It’s also well understood the retail and grocery chains will employ EMS wherein multiple 
buildings are controlled through one central location.   When the incidence of EMS systems was 
examined based upon square footage of the facility, the data showed EMS systems were installed in the 
very large facilities and the small facilities.  While the former finding was consistent with industry 
experience the latter was not.  The on-site data collection efforts will assess the validity of this finding. 
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ABOUT DNV GL 
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to 
advance the safety and sustainability of their business. We provide classification and technical assurance 
along with software and independent expert advisory services to the maritime, oil and gas, and energy 
industries. We also provide certification services to customers across a wide range of industries. Operating in 
more than 100 countries, our 16,000 professionals are dedicated to helping our customers make the world 
safer, smarter and greener. 
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7 APPENDIX A: C&I CUSTOMER TELEPHONE SURVEY – QUESTION 
COMPARISON MATRIX 
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Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

Opening Page  N/A  N/A N/A N/A N/A  N/A 
           
Introduction & Screening 
Questions 

        

SC1. Who would be the person 
that is most knowledgeable 
about the energy management 
practices at your organization’s 
facility located at <SERVICE 
ADDRESS> in <SERVICE CITY>, 
including operations and 
maintenance practices?   

x  x  x  x 

N/A 

x 

SC2. I was told that you were 
the person that is most 
knowledgeable about the 
energy management practices 
at your organization’s facility 
located at <SERVICE ADDRESS> 
in <SERVICE CITY>, including 
operations and maintenance 
practices. Is this correct?  

x  x  x  x 

N/A 

x 

SC3. The survey will take most 
people about 30 minutes. Can I 
take you through this now? 

           
N/A 

  

SC4.  Just to verify, is your 
building  used for business only 
or is it also a residence?  

x  x     x 
N/A 

  

SC5.  Was the facility 
constructed within the last 2 
years?  

   x       
N/A 

  

SC6.  Do you pay a gas bill?  x           N/A    
Sc6a. Who is your gas 
provider? 

x          
N/A 

x 
SC7. Has your electric or gas 
provider assigned you an 
account executive that helps 
you manage energy needs? 

x  x       

N/A 

x 

                    
Respondent Characteristics                   
RC1.  What is your job title?    x  x     x     x 
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

RC2.  How many buildings does 
your organization occupy? 
RC2a. How many of these 
buildings are located in 
Massachusetts? 
RC2b. Does your organization 
have a person whose job 
responsibilities are to manage 
your organization’s energy 
use? 
RC2c. Does your organization 
have a person whose job 
responsibilities are to manage 
the energy use at multiple 
buildings? 
RC2d. Who is the primary 
decision maker(s) regarding 
the purchase of major energy 
using equipment at your 
organization?  
RC2e. Do any of your 
organization’s individual 
buildings have a person whose 
job responsibilities are to 
manage the energy use at that 
location? 
RC2f. Are decisions about 
energy equipment purchases 
made on an individual building 
basis, for multiple buildings at 
once, or some combination of 
the two? What percent of 
decisions are made…  

x  x     x  x  x 

R3. Is this location…  [single or 
multiple buildings] 

   x     x  x    
RC4. How many full‐time 
equivalent employees work for 
your organization in this 
location?  

   x     x     x 

RC5.  What are the various fuel 
types used in the building?   

x           x    
RC5a. Do you know 
approximately how much you 
spend on natural gas each year 
at this building? 

x        x       

RC5b. Which of the following 
bins best describes your gas 
usage on a yearly basis at this 
building?  

x        x       
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

RC6.  Do you own or lease or 
manage the building at 
<prompt street address>? 
RC6a. Is the facility owner 
occupied or leased to a 
tenant? 
RC6b. Which of the following 
best describes the lease 
agreement?  
RC6c. Does your organization 
pay its own electric bill directly 
to your utility or are the 
utilities provided under your 
lease arrangement?  

x  x     x  x  x 

RC7. How long is the term of 
the current lease? 
RC7a. When does the current 
lease expire? (provide year) 

   x     x  x    

                    
Building Characteristics and 
Operations 

                 
BC01. What is the main 
business ACTIVITY at this 
facility? 
Follow up: Is this facility part of 
a chain or franchise? 

x  x     x  x  x 

BC02. Does your business 
occupy more than one building 
at this location? 
BC02a How many buildings 
does your business occupy? 

   x     x  x    

BC03. Does your organization 
occupy your entire building? 
BC03a. What percentage of 
the building does your 
organization occupy at this 
location? 

   x     x  x    

BC04. What is the total square 
footage occupied by <business 
name> in the building at this 
location?  
BC04a. Please provide an 
estimate of the size in sq ft?  

   x     x  x  x 

BC05. In what year was this 
building built?  
BC05a. How long has your 
organization been doing 
business at this location? 

   x     x  x    

BC06. Have there been any 
major renovations to the 
building in the last 5 years?  
BC06a. When do you estimate 
these renovations were 
completed? 
BC06b. What was the primary 

x  x     x  x    
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

reason for the improvement?  

BC07. Has the building 
expanded or decreased in size 
as a result of these changes?  
BC07a. How many square feet 
were added? 
BC07b. By how many square 
feet was the building reduced? 

x  x     x  x    

BCO8. Has your building 
received an ENERGY STAR 
certification, LEED®  
certification or other green 
certification? 

x        x       

                    
Customer Attitudes toward 
Energy Use 

                 
CA0a. Which of the following 
systems are major contributors 
to the building’s energy costs?   
CA0a1.Does this equipment 
use electricity, gas or both? 
CA0b. Which, if any, of those 
systems already use energy 
efficient equipment?  

x                

CA1.   Have any of the 
following systems been 
modified or improved upon in 
the last two years (since 
2011)?  
CA1b. Why were/was 
these/this systems purchased? 
CA1c.  Did your organization 
receive a financial incentive 
from your gas or electricity 
provider for the equipment?  
CA1d. Why didn’t you receive 
financial incentives for this 
equipment?  

x  x     x     x 

CA2.  Is your organization 
considering additional 
opportunities for energy 
efficiency improvements that 
have not yet been 
implemented at this building?   
CA2a.    What improvements 
are you considering?  
CA2b.  And, overall, what were 
the most important reasons 
that you have not taken action 
on these improvements?  

x  x     x     x 
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

CA3. On a scale of 1 to 5 where 
1 indicates “Very 
Unimportant” and 5 indicates 
“Very Important”, how 
important are the following 
factors when deciding to save 
energy at this facility: [payback 
periods, access to financing, 
access to rebates, equipment 
service & reliability, 
productivity, physical 
footprint, third party 
recommendations such as 
design engineers or equipment 
suppliers, 
permits/liability/insurance 
concerns, 
marketing/advertising cache, 
something else] 
CA3a.  Which of those factors 
is the most important one? 

x  x     x     x 

CA4.  If your organization were 
to invest in measures to save 
energy at this facility, what 
financial calculations would it 
make before proceeding with 
such a project?  

x  x     x     x 

CA5. What is your threshold in 
terms of the payback your 
organization uses before 
deciding to proceed with an 
investment?  
CA5a. How often does your 
organization rely on outside 
financing to help fund 
equipment purchase or retrofit 
projects?   
CA5b. What, if any, financial 
challenges does your 
organization commonly face 
when considering energy 
efficiency projects?  (Funding, 
access to capital, cash flow, 
other) 
CA5c. Which, if any, of the 
following could your energy 
providers do to help your 
organization overcome those 
challenges?  (SELECT ALL THAT 
APPLY: rebates/cash 
incentives, access to financing, 
reduced rate financing, 
financing through bill 
savings/on bill financing, 
technical advice, 
comprehensive solutions) 

x                
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

CA6. How important is being 
environmentally conscious to 
your organization? 
CA6a.  Do you communicate 
being environmentally 
conscious to your customers?  

x        x  x    

CA7. Does your organization 
have a plan in place designed 
to reduce its energy 
consumption?   

x  x     x  x  x 

CA8 Does your organization 
have a written policy for the 
selection of energy‐efficient 
equipment?   

x  x     x  x  x 

CA9. Who typically implements 
energy efficiency upgrades or 
installations at your 
organization? 

x  x     x  x  x 

CA10. Does your  organization 
view energy costs as 
something that can be 
controlled?  

x        x       

CA11.  Are you aware of any 
programs available from 
Massachusetts or your energy 
provider(s) that help 
organizations like yours save 
energy?CA11a. Which of the 
following programs have you 
heard of? (Mass Save, Bright 
Opportunities, Small and Mid‐
sized Business Direct Install 
program, Custom Retrofit 
program, anything else)CA11b. 
Which, if any, of those 
programs has your 
organization participated in?  

x                

CA12.  How frequently do you 
engage your electric or gas 
providers when making energy 
related improvements?   

x                

CA13. How often do these 
conversations focus on 
individual buildings as opposed 
to all of your Massachusetts 
buildings?  

x                

CA14. Which of the following 
would be the most effective 
way for your electricity or gas 
providers to encourage your 
organization to make energy 
efficiency improvements?  

x                
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

CA15.  Does your organization 
or the tenants in the building 
make an effort to control 
energy costs through general 
operational practices such as 
adjusting room temperatures 
when not occupied or shutting 
computers and lights off at 
night? 
CA15a.  Would you say your 
company pays… 

x        x       

CA16.  Have you previously 
had an energy audit at this 
facility?  
CA16a.  When did the audit 
occur was it? 
CA16b. Was this audit 
associated with the utility 
sponsored energy efficiency 
programs? 

x        x     x 

                    
Building Equipment: Lighting                   
BE_00. Next, I’d like to ask you 
a series of questions about the 
lighting, heating and cooling 
systems in the building. Are 
you knowledgeable of these 
types of systems in the 
building? 

         x       

BE_L1. What type of lighting 
fixture accounts for the 
majority of your indoor 
fixtures?   
BE_L1a.   Are the linear 
fluorescent lamps primarily 
T12, T8 or T5 technology?  

x  x  x  x  x    

LED1. How would you 
characterize your familiarity 
with LED lighting products for 
business use?   

      x          

LED2.  Do you currently have 
any LEDs installed inside or 
outside your facility? 

   x  x  x       

LED3.  Compared to currently 
available alternative 
technologies, would you say 
that LED lighting equipment 
for common commercial 
applications is more energy 
efficient, less energy efficient, 
or roughly equally efficient? 

      x          

LED4.  Compared to currently 
available alternative 
technologies, would you say 

      x          
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

that LEDs have a longer, a 
shorter or about an equally 
long useful life? 

LED5.   Compared to currently 
available alternative 
technologies, would you say 
LEDs provide more precise 
control, less control, or equally 
precise control of lighting 
levels? 

      x          

LED6.  How would you say the 
costs for LED lighting 
equipment compare with 
alternative technologies?  

      x          

LED7.  Which of the following 
types of LEDs do you have 
installed?  

   x  x  x       

LED8.  Would it be ok if we 
contacted you again to discuss 
the LED installations more in 
detail? 

      x          

BE_L2.  Now in regards to the 
systems that control lighting 
systems; are occupancy 
sensors used in the building to 
control indoor lighting in the 
building?  
BE_L2a.  What space types 
have occupancy sensors?  

   x     x  x    

BE_L3.   Have automated 
daylighting controls been 
installed anywhere in the 
building?  

   x     x       

                    
Building Equipment: Energy 
Management System (EMS) 

                 
BE_EMS1. Does the building 
use an energy management 
system (EMS)?   

x  x     x  x    

BE_EMS2. Does the EMS 
consist of Direct Digital Control 
(DDC), pneumatic controls, or 
other controls? 

   x     x       

BE_EMS3. What end‐uses or 
systems are controlled by the 
EMS?  

x  x     x  x    

BE_EMS4. When was the 
system installed?  

   x     x       
BE_EMS5. Is the system used 
for demand response? 
BE_EM5a. Is the demand 
response manual, activated by 
a third party, or based some 
other alternative algorithm? 

   x     x       
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Massachusetts Commercial 
and Industrial  

Customer Survey 

Mid‐sized 
Customer 
Needs 

Assessment 
Study 

Existing Building 
Market 

Characterization 
C&I Telephone 

Study 

LED Market 
Effects Study 

Comm. Real 
Estate Study 

CA CSS_CMST 
Study 

Massachusetts 
Large C&I 
Process 

Evaluation 
(Completed 

2012) 

                    
Building Equipment: Cooling 
and Heating  Systems 

                 
BE_HC1. Now I’d like to ask 
you some questions about the 
heating and cooling 
equipment. What is the 
primary cooling equipment 
used in the building? 

x  x     x  x    

BE_HC2. What percentage of 
the building is cooled by the 
primary cooling systems?  

x        x  x    

BE_HC3. Over the past two 
years, have any changes to the 
cooling system been made at 
this building?  
BE_HC3a. What was the 
reason for these changes?  

x  x     x  x    

BE_HC4.What is the primary 
heating equipment used in the 
building?  

x  x     x       

BE_HC5. What percentage of 
the facility is heated by the 
primary heating system?  

x        x  x    

BE_HC6. Over the past two 
years, have any changes been 
made to the heating systems 
at this building?  
BE_HC6a.  What was the 
reason for these changes?   

x  x     x       

BE_HC7. What is the condition 
of the building’s ventilation 
system? 

x  x     x       

                    
Building Equipment: Hot 
Water Systems 

                 
BE_HW1.  What is the primary 
water heating equipment used 
in this building?  

x  x     x       

BG_HW2.  How old is the 
water heating system? 

x  x     x       
            x       
Building Equipment: On‐site 
Generation 

                 
BE_OG1.  Is there on‐site 
power generation at this 
facility such as co‐generation, 
self generation 
solar/photovoltaic, or 
emergency generators? 

   x     x       

BE_OG2.  Does this on‐site 
generation consist of… 

   x     x       
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Massachusetts 
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(Completed 

2012) 

BE_OG3.   What is it used for ‐ 
Is it a supplemental energy 
source, for emergency back‐up 
purposes, or for both? 

   x     x       

                    
Building Equipment: Other 
Equipment 

                 
BE_OE1. Are any of the 
following used at your facility? 
BE_OE1a. How many pools are 
at the facility? 
BE_OE1b.  Are any of the 
pool(s) heated? 
BE_OE1c.  What percent of the 
vending machines are 
refrigerated? 

   x     x  x    

BE_OE2. Does your facility 
have any other major 
electricity using systems we 
have not yet covered? 
BE_OE2a. What are they? 
BE_OE3. Does your facility 
have any other major natural 
gas using systems we have not 
yet covered? 
BE_OE3a. What are they? 

x                

                    
Recruitment for On‐site 
Assessments 

                 
RECR1. Are you interested in 
participating in this research 
project? [Re: On‐site 
assessments] 

   N/A     x  N/A  x 

RECR2. What is the name of 
the person (facility manager) 
that our energy auditor should 
call at this location to schedule 
an appointment? 

   N/A     x  N/A  x 

RECR3. May I have the best 
phone number for our energy 
auditor to use for scheduling 
this appointment? 

   N/A     x  N/A  x 

RECR4. On occasion, we find it 
helpful to call back to clarify 
our notes.  Would it be ok to 
call you back should we need 
further clarification?  

x  N/A  x  x  N/A  x 
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8 APPENDIX B: C&I CUSTOMER TELEPHONE SURVEY 
 
 

 Massachusetts Commercial and 
Industrial  

Customer Survey 
 

The purpose of this survey is to: 

6. Allow the study team to accurately divide the general population into building and customer segments. 
7. Conduct a screening of the customers to verify that the premise is a commercial or industrial facility. 
8. Gather information on the facility that can be quickly and reliably collected over the phone. 
9. Examine the level of energy efficiency activity and/or awareness of energy efficiency opportunities among mid-sized customers. 

10. Determine whether mid-sized customers, or segments of mid-sized customers, have specific needs requiring targeted service offerings. 

11. Determine the role of energy management as a distinct function in cost containment; 

12. Identify sources of information, purchase decision making process, and barriers to increased adoption of energy efferent technologies. 

13. Recruit customers for the on-sites assessments. 
14. Help prepare field staff for an on-site assessment and reduce the amount of time field staff need to spend on site. 

Topics for this survey include: 

1. Screening questions 
2. Respondent Characteristics 
3. Building Characteristics and Operations 
4. Customer Attitudes toward Energy Use   

5. Building Equipment 
 Lighting 
 Energy Management Systems  
 Heating and Cooling systems 
 Hot Water Systems 
 On-site Generation  
 Other Equipment 

6. Recruitment for On-site Assessments 
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Introduction  
SC1. Hello. This is <INTERVIEWER NAME> calling on behalf of the Massachusetts Electric and Gas Energy 
Utilities [and Cape Light Compact (for CLC customers only)]. We are gathering information on energy use in 
the commercial and industrial marketplace.   
  
May I speak with the person that is most knowledgeable about the energy management practices of the 
facility located on <STREET NAME> in <SERVICE CITY>?  
[Note to interviewer: State the street name only. Do not read street number or pole number] 
[Note to interviewer: Read address without the following: POLE, PUB, COGEN, GAR, HOUSEMETER, and HMTR] 
 
[IF NEEDED: Ask for the building facility or operations manager] 
 
[IF NEEDED: This is a fact-finding survey to understand how energy is used in commercial and industrial buildings in 
Massachusetts. We are not selling anything, and responses will not be connected with your organization in any way. Your 
input to the study is very important.] 
 
[IF NEEDED: For contact from the utilities, please call Wendy Todd, National Grid, at 781-907-2232] 
  
[IF NEEDED:   The contact for this survey is Mr. Lee Maes, at (781) 418-5713] 
 

1. Person answering phone is best contact SC2a 

2. Given contact’s name and transferred to contact SC2 

3. Given contact’s name and phone number Enter contact name and 

phone number; T&T1; 

redial and resume from 

SC2 

4.  Incorrect Address/Unfamiliar with Address SC1a 

-97 Don’t Know T&T 

-98 Refused T&T 
 
SC1a.  Occasionally our records indicate an address that makes it easier for service crews to locate the 
building's meter, do you have a facility near <STREET NAME> in <SERVICE CITY>?" 
 

1. Yes SC1b 

2. No T&T 

-97 Don’t Know  

-98 Refused  
 
SC1b. May I speak with the person that is most knowledgeable about the energy management practices at 
your facility?  
 

1. Person answering phone is best contact SC2b 

2. Given contact’s name and transferred to contact SC2 

3. Given contact’s name and phone number Enter contact name and 

phone number; T&T1; 

redial and resume from 

SC2 

-97 Don’t Know T&T 

-98 Refused T&T 
 
 
SC2. Hello. This is <INTERVIEWER NAME> calling on behalf of the Massachusetts Electric and Gas Energy 
Utilities [and Cape Light Compact (for CLC customers only)].  As part of our efforts, we are gathering 
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information on energy use conditions in the commercial and industrial marketplace.  This information will be 
used to better understand the commercial and industrial buildings market and design programs to help 
achieve our energy savings goals.  Your input to the study is very important. 
 
I was told that you were the person that is most knowledgeable about the energy management practices at 
your organization’s facility located on <STREET NAME> in <SERVICE CITY>. Is this correct? [DO NOT READ] 
 

1. Person answering phone is best contact SC2a 

2. Transferred to better contact Skip back to SC2 

3. Given better contact’s name and phone number Enter contact name and 

phone number, then 

resume from SC2 

-97 Don’t Know T&T 

-98 Refused T&T 
 
 
SC2a. Just to confirm, our billing records indicate this facility is located at <SERVICE ADDRESS> in <SERVICE 
CITY>. Is this correct? 
[Note to interviewer: State the street name only. Do not read street number or pole number] 
[Note to interviewer: Read address without the following: POLE, PUB, COGEN, GAR, HOUSEMETER, and HMTR] 
 
1.  Yes SC2c 

2.  No SC2b 

-97.  Don’t know SC2c 

-98.  Refused SC2c 

 
SC2b. To help update our records, what is the correct address of your facility? 
 

1.  Enter address 

-97.  Don’t know 

-98.  Refused 

 
SC2c. Does your organization occupy more than one building at this location? 

1 Yes  
T&T if SC2b=1, -97, -98;  
Read: “Unfortunately because there are multiple buildings 
on-site, your facility does not qualify for this survey.” 

2 No  

-97 Don’t Know  

-98 Refused  

 

 

SC4.  Just to verify, is the part of the building you occupy at [If SC2a=1 <Address>; If SC2b=1 <Address>] 

used for business only or is it also a residence?  
 
1.   Business  

2.  Both business and residence  

3.  Residence only  T&T 
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-97.  Don’t know T&T 

-98.  Refused T&T 

 

SC5.  Was this building constructed within the last 2 years?  

 
1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused  

SC6.  Do you pay a gas bill? 
1.  Yes  

2.  No SC7 

-97.  Don’t know SC7 

-98.  Refused SC7 

 

Sc6a. Who is your gas provider? [Prompt if needed]  

 
1.  Berkshire Gas  

2.  Columbia Gas of Massachusetts  

3.  National Grid 

4.  NSTAR 

5.  New England Gas Company 

6.  Unitil 

7.  Blackstone Gas 

8.  Municipality 

77.  Other (Please describe) 

-97.  Don’t know 

-98.  Refused 

SC7. Has your electric or gas provider assigned you an account executive that helps you manage energy 

needs? 

 
1.  Electric 

2.  Gas 

3.  Both 

4.  Neither 

-97.  Don’t know 
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-98.  Refused 

 
Respondent Characteristics 
RC1.  First, what is your job title?  [DON’T READ] 

 
1.  Owner / President / CEO 
 
2.  Vice President 

3.  Chief Financial Officer 

4.  Manager or Director of Facilities / Maintenance / Buildings & Grounds 

5.  Energy Manager or Director 

6.  Operations Manager or Director 

7.  Facility Engineer 

8.  Company Manager  

9.  Store Manager  

10.  Property Manager  

11.  Leasing Agent 

12.  Employee  

13.  Accountant  

14.  [If educational setting] Principal/Superintendent/Dean 

15.  Other (Please specify: __________________________) 

-97.  Don’t know 

-98.  Refused 

 

RC2.   How many buildings does your organization occupy overall? 
[NOTE TO PROGRAMMER: If needed, let respondent know that multiple buildings in the same compound 
should be considered separate.  For example, a  high school with a main building, a separate fine arts 
building, and a separate gym all on the same campus would count as “3” buildings.  We are looking for 
information pertaining to ONE building] 

 
1.  Enter number of  buildings occupied by business 

-97.  Don’t know 

-98.  Refused 

 

RC2a. (If RC2 > 1) How many of these buildings are located in Massachusetts? 

 

1.  Enter number of buildings located in Massachusetts 

-97.  Don’t know 

-98.  Refused 
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RC2b. [IF RC2 = 1 (ONLY 1 BUILDING)] Does your organization have a person whose job responsibilities are to 

manage your organization’s energy use? 

 
1.  Yes RC2d 

2.  No 
apartment 
 

RC2e 

-97.  Don’t know RC2e 

-98.  Refused RC2e 

 

RC2c. [IF RC2 >1 (MORE THAN 1 BLDG)] Does your organization have a person whose job responsibilities are to 

manage the energy use at one or more buildings? 

 
1.  Yes – One building RC2d 

2.  Yes – Multiple buildings RC2d 

3.  No 
apartment

RC2e 

-97.  Don’t know RC2e 

-98.  Refused RC2e 

 
RC2d. [If RC2b OR RC2c = 1 or 2] Who is the primary decision maker(s) regarding the purchase of major 
energy using equipment at your organization? [DON’T READ] [Accept multiple responses] 

1.  Owner / President / CEO  

2.  Vice President  

3.  Chief Financial Officer  

4.  Manager or Director of Facilities / Maintenance / Buildings & Grounds  

5.  Energy Manager or Director  

6.  Operations Manager or Director  

7.  Facility Engineer  

8.  Company Manager   

9.  Store Manager   

10.  Property Manager   

11.  [If educational setting] Principal/Superintendent/Dean  

12.  Committee  
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13.  Other (Please specify: _)  

14.  No one is responsible for management of energy use at other facility  

-97.  Don’t know  

-98.  Refused  
 

RC2e. [IF RC2 >1 (MORE THAN 1 BLDG) and RC2c. not equal to 1 or 2]  

Are there separate individuals whose job responsibilities are to manage the energy use each individual building? 
1.  Yes RC2f 

2.  No 
apartment

RC2f 

-97.  Don’t know RC2f 

-98.  Refused RC2f 

RC2f. [SKIP IF RC2=1] 

 [CATI program note: If RC2=1, have RC2F = 100% for response option 1(At the individuals building level] 

 [READ UNBRACKETED Are decisions about energy equipment purchases made on an individual building basis, for multiple 

buildings at once, or some combination of the two? What percent of decisions are made… [READ UNBRACKETED OPTIONS. FILL 

IN ALL. TOTAL SHOULD = 100%. IF NECESSARY, RESPONDENT’S BEST GUESS IS FINE] 

 
1.  At the individual building level? 

2.  For multiple buildings at once? 

3.  [OTHER, SPECIFY] 

-97.  [Don’t know] 

-98.  [Refused] 

 
RC2g. Does your organization have a cost threshold above which equipment purchase decisions have to be 
approved at a central or corporate level? 

1 Yes (SPECIFY $ AMOUNT) 

2 No 

-97 Don't know 

-98 Refused 

 

RC3. The next few questions are going to focus on the location at [If SC2a=1 <Address>; If SC2b=1 <Address>].  Please answer these questions 

as they relate to this location only. Is this location… [READ] 

1.   A single, unattached building 

3.   Part of a mall or low-rise complex 

4.   Part of a high-rise office building 

5.   Part of a campus of buildings 

6.   Other (specify) 
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-97.  Don’t know 

-98.  Refused 

 
RC4. How many full-time equivalent employees work for your organization in this location? [Prompt if needed] 
1 One 
2 2 to 5 
3 6 to 10 
4 11 to 20 
5 21 to 50 
6 51 to 100 
7 101 to 250 
8 251 to 500 
9 501 to 1000 
10 1001 to 3000 
11 More than 3000 
-97 Don’t Know 
-98 Refused 
 
RC5.  What are the various fuel types used in the building?  
[Prompt if needed; accept multiple responses] 

1.  Electricity 

2.  Natural Gas 

3.  Oil 

4.  Bottled Gas or Propane 

77.  Other fuel type (Please describe: ____________________) 

-97.  Don’t know 

-98.  Refused 

 

RC5a. [If RC5=2] Do you know approximately how much you spend on natural gas each year at this building? 
1.  Yes (please specify) 

2.  No 

-97.  Don’t know 

-98.  Refused 

 

RC5b.  [If RC5=2] Which of the following categories best describes your gas usage on a yearly basis at this building? We realize this may be your 

best guess.  

 
1.  0-5,000 therms 

2.  Over 5,000 – 40,000 therms 

3.  Over 40,000 – 250,000 therms 

4.  Over 250,000 – 1,000,000 therms 

5.  Over 1,000,000 therms 

-97.  Don’t know 
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-98.  Refused 

 

RC6.  Do you own or lease or manage this building at [If SC2a=1 <Address>; If SC2b=1 
<Address>]>? 

1 Own   RC6a 

2 Lease/Rent RC6b 

3 Manage RC6a 

-97 Don’t Know RC6a 

-98 Refused RC6a 
 
   

RC6a. Is the facility owner-occupied or leased to a tenant?  

1 Owner-occupied  BC01 

2 Leased to a tenant RC6b 

-97 Don’t Know BC01 

-98 Refused BC01 

 
 
 
 

 

RC6b. Which of the following best describes the lease agreement? [READ] 

1 Gross Lease RC6c 

2 Net Lease RC6c 

3 Triple Net Lease  RC6c 

77 Other (Please describe) RC6c 

-97 Don’t Know RC6c 

-98 Refused RC6c 

   

RC6c. Does your organization pay its own electric bill directly to your utility or are the utilities 
provided under your lease arrangement? [Prompt if needed] 

1 Owner Pays – part of leasing arrangement 

2 Tenant pays owner a fee the varies according to the utility bill 

3 Tenant pays own electric and gas bills 

77 Other arrangement (Please describe) 

-97 Don’t Know 

-98 Refused 

 
RC6d  [If RC6 = 2] What is the name of the company who manages the property? 

1 Enter name of company that manages property 
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-97 Don’t Know 

-98 Refused 

 

RC7. 

[Ask if RC6=2 or RC6a = 2]  
How long is the full term of the current lease? [Prompt if needed] 
[If needed: we are referring to the full term of the lease, not the time 
remaining]  

1 1 year 

2 2 years 

3 3 years 

4 4 years 

5 5 years 

6 6 years 

7 7 years 

8 8 years 

9 9 years 

10 10 years 

11 More than 10 years 

12 Month to month 

-97 Don’t Know 

-98 Refused 

 
 

RC7a. When does the current lease expire? (Provide year) 

1. Enter year 

-97 Don’t Know 

-98 Refused 
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Building Characteristics and Operations 
 

BC01. What is the main business ACTIVITY at this building? 

1 Offices (non-medical) BC01a 

2 Restaurant/Food Service 
BC01b 

3 Food Store (grocery/liquor/convenience) BC01c 

4 Retail Stores BC01d 

5 Warehouse BC01e 

6 Healthcare BC01f 

7 Education BC01g 

8 Lodging (hotel/rooms) BC01h 

9 Public Assembly (e.g., church, fitness, theatre, library, museum, 
convention) 

BC01i 

10 Industrial (food processing plant, Manufacturing) BC01j 

77 Other (Please describe – e.g., multi-family, transportation, military, 
agriculture, mining) BC01k 

-97 Don’t Know BC02 

-98 Refused BC02 

BC01a. Which of the following types of businesses best describes the services provided within this 

building? Would you say...[READ] 

1  Financial /Insurance, Real Estate BC02 

2  Legal BC02 

3  Data Processing/Computer Center BC02 

4  Mixed-Use/Multi-tenant BC02 

5  Lab/R&D Facility BC02 

6  Software Development BC02 

7 Office w/ Warehouse BC02 

8 Government Office/Public Services BC02 

9 Public Safety (fire, police, correctional facilities, etc.) BC02 

10 Telecommunications Center (Call Center) BC02 

77  Other (Please describe) BC02 

-97 Don’t Know BC02 

-98 Refused BC02 

 
 
  



 
 

KEMA, Inc.  Page 117
 
 

BC01b. Which of the following types of restaurants or food service best describes this building? 

Would you say… [READ] 

1 Fast Food or Self Service 

2 Specialty/Novelty Food Service 

3 Table Service 

4 Bar/Tavern/Nightclub/Pub-Micro-Brewery/Other entertainment 

5 Caterer 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 
 
BCO1b_1.  Is this restaurant/food service part of a chain or franchise 
 

1.  Yes BC02 

2.  No BC02 

-97.  Don’t know BC02 

-98.  Refused BC02 
 

 
 

BC01c. Which of the following types of food stores best describes this 
building? Would you say...[READ] 

1 Supermarkets  

2 Small Grocery 

3 Specialty/Ethnic Grocery/Deli 

4 Convenience Store 

5 Liquor Store 

6 Retail Bakery 

77 Other (Please describe) 
-97 Don’t Know 
-98 Refused 

 
 
 
 

BCO1c_1.  Is this food store part of a chain or franchise? 

1.  Yes BC02 

2.  No BC02 

-97.  Don’t know BC02 

-98.  Refused BC02 
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BC01d. Which of the following types of retail stores best describes this 
building? Would you say… [READ] 

1 Department / Variety Store 

2 Retail Warehouse/Club 

3 Shop in Enclosed Mall 

4 Shop in Strip Mall 

5 Auto/Truck/Motorcycle Sales/Dealership 

6 Heavy Equipment Sales 

7 Stand-alone store (e.g., Independent hardware or convenience store) 

8 Services (e.g., laundry, hair salon, spa, gas, or repair shop) 

77 Other (please describe) 

-97 Don’t Know 

-98 Refused 

  

BCO1d_1. 
(If BC01d = 8) Which of the following types of businesses best 
describes the services provided within this building? Would you 
say...[READ] 

1 Laundry  

2 Hair Salon / Barber Shop 

3 Spa (e.g., nail, massage) 

4 Gas Station / Auto -Truck Repair/Auto Body Repair 

5 General Repair (Non-Auto) 

6 Copy Center / Printing 

7 Package Delivery (Fed Ex / UPS / DHL) 

8 Pet Care / Grooming 

9 Car Rental 

10 Car Wash 

11 Equipment Rental 

-97 Don’t know 

-98 Refused 
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BCO1d_2. Is this store part of a chain or franchise? 

1.  Yes BC02 

2.  No BC02 

-97.  Don’t know BC02 

-98.  Refused BC02 

 

BC01e. Which of the following types of warehouses best describes this 
building? Would you say… [READ] 

1 Refrigerated Warehouse 

2 Unconditioned Warehouse, High Bay (lighting higher than 13 ft) 

3 Unconditioned Warehouse, Low Bay 

4 Conditioned Warehouse, High Bay (lighting higher than 13 ft) 

5 Conditioned Warehouse, Low Bay 

6 Shipping / Distribution Center 

7 Garage / Parking / Storage for Commercial Fleet 

8 Public Self-Storage Facility 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 

 

BC01f. Which of the following types of healthcare centers best describes this 
building? Would you say… [READ] 

1 Hospital 

2 Assisted Living/Nursing Home 

3 Medical/Dental Office 

4 Clinic/Outpatient Care 

5  Medical/Dental Lab 

6 Alcohol/Drug Treatment/Rehabilitation 

7 Doctor's Office 

8 Dentist's Office 

9 Veterinary Hospital/Clinic 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 



 
 

KEMA, Inc.  Page 120
 
 

BC01g. Which of the following types of educational centers best describes this 
building? Would you say… [READ] 

1 Daycare or Preschool 

2 Elementary School 

3 Middle / High School/Continuation School 

4 College/Junior College/ University/Technical School 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 

BC01h. Which of the following types of lodging best describes this building? 
Would you say… [READ] 

1 Hotel 

2 Motel 

3 Resort 

4 Bed & Breakfast 

5 Campground/Trailer Camping/KOA 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 

  
BCO1h_1. Is this lodging part of a chain or franchise? 

1.  Yes BC02 

2.  No BC02 

-97.  Don’t know BC02 

-98.  Refused BC02 

 
BC01i. Which of the following types of public assembly buildings best 

describes this building? Would you say… [READ] 
1 Religious Assembly (worship only) 

2 Religious Assembly (mixed use) 

3 Health/Fitness Center/Athletic Center/Gym 

4 Movie Theaters 

5 Theater / Performing Arts Venue 

6 Library / Museum 

7 Conference/Convention Center 

8 Community Center/Activity Center 

9 Country Club 

10 Sports Facility 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 
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BC01j. Which of the following types of industrial buildings best describes this 
building? Would you say... [READ] 

1 Assembly / Light Manufacturing 

2 Food Processing Plant 

3 Recycling Center 

4 Commercial/Industrial Bakery 

5 Commercial Brewery  / Winery 

6 Chemical / Petrochemical Production 

7 Industrial Process 

8 Energy Generation / Distribution 

9 Machine Shop 

10 Pharmaceutical Production/Manufacturing 

11 Mail Sorting 

12 Mining 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 

 
  

BCO1k. Which of the following types of buildings best describes this building? 
Would you say... [READ] 

1 Transportation (includes airports, rails) 

2 Military 

3 Agriculture 

4 Mining 

5 Multi-family: Townhouse 

6 Multi-family: Condominium 

7 Multi-family: Apartment 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 

  

BC02. [Removed] 

  

BC03. Does your organization occupy the entire building? 

1 Yes 

2 No 

-97 Don’t Know 

-98 Refused 
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BC03a. (Skip if BC03=1) What percentage of the building does your 
organization occupy at this location? [An estimate is fine] 

1 Record % 

-97 Don’t Know 

-98 Refused 

BC04. What is the total square footage occupied by <business name> in the 
building at this location? [PROMPT IF NEEDED] 

1 Less than 1500 sq ft 

2 Between 1500 and 5000 sq ft 

3 Over 5000 to 10,000 sq ft 

4 Over 10,000 to 25,000 sq ft 

5 Over 25,000 to 50,000 sq ft 

6 Over 50,000 to 75,000 sq ft 

7 Over 75,000 to 100,000 sq ft 

8 Over 100,000 sq ft  

-97 Don’t Know 

-98 Refused 

  
BC04a. (IF BCO4=8) Please provide an estimate of the size in sq ft?  

1 Record sq ft estimate:  

-97 Don’t Know 

-98 Refused 
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BC05. [IF SC5=1 THEN BCO5=1] In what year was this building built? 
[Prompt if needed]  

1 Between 2009  to Present 

2 Between 2006 and 2008 

3 Between 2000 and 2005 

4 In the 1990's  

5 1980's 

6 1970's 

7 1960's 

8 1950's 

9 Before 1950 

-97 Don’t Know [continue to BC05a]  

-98 Refused 

  

BC05a. How long has your organization been doing business at this location? 

1 Record Number of Years 

-97 Don’t Know 

-98 Refused 

BC06. Have there been any major renovations to the building in the last 5 
years?  

1 Yes 

2 No 

-97 Don’t Know 

-98 Refused 

  
BC06a. (If BC06=1) When do you estimate these renovations were 

completed …. [READ RESPONSES.] 

1 Less than 1 year ago  

2  Within 1-3 years 

3 3-5 years 

4 More than 5 years ago 

-97 Don’t Know 

-98 Refused 
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BC06b. 
 
(If BC06=1) What was the primary reason for the improvement? 
[PROMPT IF NEEDED] 

1 Needed more space 

2 Needed to replace old equipment 

3 General remodel to improve aesthetics 

4 Wanted to improve building efficiency 

5 Change in facility use 

77 Other (Please describe) 

-97 Don’t Know 

-98 Refused 

 

BC07. (If BC06=1) Has the building expanded or decreased in size as a result 
of these changes?  

1 Increase in square footage 

2 Decrease in square footage 

3 Unchanged 

-97 Don’t Know 

-98 Refused 

 

BC07a. (If BC07=1) How many square feet were added?  
[An estimate is fine] 

1 Enter Square feet 

-97 Don’t Know 

-98 Refused 

 
 
 
 

BC07b. (If BC07=2) By how many square feet was the building reduced? [An 
estimate is fine] 

1 Enter Square feet 

-97 Don’t Know 

-98 Refused 
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BCO8. Has your building received an ENERGY STAR certification, LEED®  certification or other green 
certification? [Accept multiple responses] 
1.  Energy STAR 

2.  LEED®  Certification 

3.  Other (please specify) 

-97.  Don’t know  

-98.  Refused 

 
Customer Attitudes toward Energy Use 
 

CA0a. Which of the following systems are major contributors to the building’s energy costs?  [READ OPTIONS, SELECT ALL THAT 
APPLY] 
 

EQUIPMENT 

FUEL 
 
[NOTE TO PROGRAMMER: 
1=Electricity, 2= Gas, 3=Both, 4=Other fuel  -97 = Don’t know, -98 = Refused] 
 

1.  Lighting  

2.  Air conditioning  

3.  Space heating [If CAOa3=Yes] Does this equipment use electricity, gas or both? 

4.  Ventilation  

5.  Hot water [If CAOa5=Yes] Does this equipment use electricity, gas or both? 

6.  Refrigeration  

7.  Motors and drives  

8.  Process heat  

9.  Air compression  

 
CA0b. Which, if any, of those systems already use energy efficient equipment? [READ OPTIONS, SELECT ALL 
THAT APPLY] 
[NOTE TO PROGRAMMER: 1=Yes, 2= No, -97=Don’t know, -98=Refused] 

 
1.  [If CAOa1=Yes]Lighting 

2.  [If CAOa2=Yes]Air conditioning 

3.  [If CAOa3=Yes]Space heating 

4.  [If CAOa4=Yes]Ventilation 

5.  [If CAOa5=Yes]Hot water 

6.  [If CAOa6=Yes]Refrigeration 

7.  [If CAOa7=Yes]Motors and drives 

8.  [If CAOa8=Yes]Process heat 

9.  [If CAOa9=Yes]Air compression 
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CA1.   Have any of the following systems been modified or improved upon in the last two years (since 2011)? 

[Read] 

1.  Indoor lighting  
2.  Space heating equipment  
3.  Air conditioning equipment  

4.  Water heating equipment  
5.  No purchases CA2 
77.  Other (Please describe)  
-97.  Don’t know CA2 
-98.  Refused CA2 
 
CA1b.  (Ask for each response provided in CA1) Why were/was these/this systems purchased? 

1.  A new installation (e.g. new installation where equipment did not exist previously) 
2.  A replacement due to equipment that wasn’t performing 
3.  A replacement due to equipment that had failed or was broken 
4.  A replacement to improve equipment efficiency 
5.  An additional unit due to an expansion 
77.  Other (Please describe) 
-97.  Don’t know 
-98.  Refused 
 
CA1c.  Did your organization receive a financial incentive from your gas or electricity provider for the 
equipment?  
1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused 

 
CA1d. [If CA1c = no] Why didn’t you receive financial incentives for this equipment? [DO NOT READ, SELECT 
ALL THAT APPLY] 
1.  Not aware of financial incentives 

2.  Equipment did not qualify 
apartment
3.  The incentives weren’t enough to justify the hassle 

4.  Other (SPECIFY) 

-97.  Don’t know 

-98.  Refused 

 
CA2.  Is your organization considering additional opportunities for energy efficiency improvements that 

have not yet been implemented at this building?  
1.  Yes  

2.  No CA3 

-97.  Don’t know CA3 

-98.  Refused CA3 
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CA2a.    What improvements are you considering? [Prompt if needed; Check all that apply]  

1.  Indoor/Outdoor Lighting   
2.  Space heating equipment  
3.  Air conditioning equipment  

4.  Ventilation  

5.  Motors  

6.  Refrigeration equipment  

7.  Water heating equipment  
8.  No purchases CA3 
77.  Other (Please describe)  
-97.  Don’t know CA3 
-98.  Refused CA3 
 
CA2b.  And, overall, what were the most important reasons that you have not taken action on these 

improvements?  [DO NOT READ. ACCEPT MULTIPLES.  ALLOW VERBATIM RECORDING.] 
1.   Other priorities for capital spending 

2.   Amount of energy cost savings did not justify added investment costs 

3.   No funds available for investment 

4.   Energy savings were too uncertain 

5.   Could not obtain financing for investment 

6.   Do not pay the electric or gas bill 

7.   Constructability 

8.   Technology integration issues (please describe) 

9.   Waiting for current equipment to fail 

10.   Don’t have the time/personnel to deal with  paper work and other administrative demands 

77.   Other (Please describe) 

-97.  Don’t know 

-98.  Refused 

 
CA3. On a scale of 1 to 5 where 1 indicates “Very Unimportant” and 5 indicates “Very Important”, how 
important are the following factors when deciding to make energy conservation improvements at this 
building: [READ] 
[NOTE TO CATI: If needed - 3 = important, 2 = somewhat unimportant, and 4 = somewhat important?] 
[NOTE TO PROGRAMMER: -97 = Don’t know, -98 = Refused, -99 = Not applicable] 

FACTOR RATING 

CA3_1.  Quick return on the investment 1, 2, 3, 4, 5, -97, -98, -99 

CA3_2.  Access to low-interest loans or other financing 
 

1, 2, 3, 4, 5, -97, -98, -99 

CA3_3.  Access to rebates on purchases of efficient equipment 1, 2, 3, 4, 5, -97, -98, -99 

CA3_4.  Equipment function and reliability 1, 2, 3, 4, 5, -97, -98, -99 

CA3_5.  Equipment effects on productivity 1, 2, 3, 4, 5, -97, -98, -99 

CA3_6.  Recommendations of third parties such as contractors or engineers 1, 2, 3, 4, 5, -97, -98, -99 

CA3_7.  Amount of space taken up by equipment 1, 2, 3, 4, 5, -97, -98, -99 



 
 

KEMA, Inc.  Page 128
 
 

CA3_8.  Marketing or advertising potential 1, 2, 3, 4, 5, -97, -98, -99 

CA3_9.  Any other factors? (Please describe__________________) 1, 2, 3, 4, 5, -97, -98, -99 

 

CA3a.  (If multiple responses to CA3) Which of those factors previously mentioned is the most important?  

1.  Quick payback on the investment 

2.  Access to low-interest loans or other financing 
 

3.  Access to Rebates on purchases of efficient equipment 

4.  Equipment service and reliability 

5.  Equipment effects on productivity 

6.  Recommendations of third parties such as contractors or engineers 

7.  Physical footprint of equipment 

8.  Marketing or advertising potential 

9.  Other 

-97.  Don’t know 

-98.  Refused 
 
CA4.  If your organization were to invest in measures to save energy at this building, what financial 
calculations would it make before proceeding with such a project?  
[PROMPT IF NEEDED; Accept multiple responses] 
 
1.  None 

2.  Payback 

3.  Net present value (NPV) 

4.  Rate of return 

5.   Life cycle costing 

77.  Other (Please describe) 

-97.  Don’t know 

-98.  Refused 

 
[READ FOLLOWING IF RC2 > 1 (ORGANIZATION HAS >1 LOCATION)] The next few questions are going to 
refer to your entire organization rather than a specific location. 
 
CA5. What is your threshold in terms of the payback your organization uses before deciding to proceed 
with an investment? [PROMPT IF NEEDED] 
1.  Less than 1 year 
2.  1 to 2 years 
3.  3 to 4 years 
4.  5 to 6 years 
5.  More than 6 years 
6.  Organization has no threshold for determining payback 
-97.  Don’t know 
-98.  Refused 
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CA5a. How often does your organization rely on outside financing to help fund equipment purchase or 
retrofit projects? Would you say...  

1 Never 

2 Rarely 

3 Sometimes 

4 Most of the time 

5 Always 

-97 Don't know 

-98 Refused 
 

CA5b. What, if any, financial challenges does your organization commonly face when considering energy 
efficiency projects? [DO NOT READ. ACCEPT MULTIPLE ANSWERS] 

1 [None] 

2 [Funding] 

3 [Cash flow] 

4 [Other, SPECIFY] 

-97 Don't know 

-98 Refused 
 

CA5c. (Skip if CA5b=1) Which, if any, of the following could your energy providers do to help your 
organization overcome those challenges? [READ OPTIONS. ACCEPT ALL THAT APPLY] 

1 Nothing 

2 Provide rebates or cash incentives 

3 Provide access to financing 

4 Reduce financing interest rates 

5 Provide on bill financing which lets you pay for improvements through the savings you achieve 
on your energy bill 

6 Provide technical advice 

7 Provide incentives for projects that cover more than one energy using system 

8 Or something else (SPECIFY) 

-97 Don't know 

-98 Refused 

CA6. How important is being environmentally conscious to your organization?  Would you 
say it is … 

1 Essential to your business 

2 Very important 

3 Somewhat important 

4 Not at all important 

-97 Don't know 

-98 Refused 
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CA6a. Do you communicate being environmentally conscious to your customers? 

1.  Yes  

2.  No CA7 

-97.  Don’t know CA7 

-98.  Refused CA7 

 

CA6b. [IF CA6a=1] How is this information communicated to your 
current or potential customers? [PROMPT IF NEEDED] 

1 Organization website 
2 Brochures/Pamphlets/Advertisements 

77 Other (Please describe) 
-97 Don't know 
-98 Refused 

  

CA7. Does your organization have a plan in place designed to reduce its 
energy consumption ?  

1 Yes 

2 No 

-97 Don't know 

-98 Refused 

  

CA8. 

Does your organization have a written policy for the selection of 
energy-efficient equipment?  ([IF NEEDED] EXAMPLES:  
REQUIREMENT THAT ALL NEW FLUORESCENT LIGHTING SYSTEMS 
USE ELECTRONIC BALLASTS, OR THAT ALL NEW MOTORS BE 
PREMIUM EFFICIENCY.) 

1 Yes 

2 No 

-97 Don't know 

-98 Refused 
 
  

CA9. 
Who typically plans and manages energy efficiency upgrades or 
installations at your organization? [Prompt if needed; Allow more 
than one response] 

1 An in-house staff person  

2 A group of staff 

3 An outside contractor 

4 Other (please specify) 

5 No 

-97 Don't know 
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-98 Refused 

 
CA 10. 

 
Does your organization view energy costs as something that can 
be controlled?  

1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused 

 
CA11.  Are you aware of any programs available from Massachusetts or your energy provider(s) that help 

organizations like yours save energy? 
1.  Yes  

2.  No CA12 

-97.  Don’t know CA12 

-98.  Refused CA12 

 
 
CA11a.  Which of the following programs have you heard of?  

 [READ OPTIONS. SELECT ALL THAT APPLY.] 
1.  Mass Save 

2.  Bright Opportunities 
B
3.  Small and Mid-sized Business Direct Install program 

4.  Custom Retrofit program 

5.  Anything else (SPECIFY) 

-97.  Don’t know 

-98.  Refused 

 
CA11b.  Which, if any, of those programs has your organization participated in?  

[READ OPTIONS IF NECESSARY] 
1.  Mass Save 

2.  Bright Opportunities 
B
3.  Small and Mid-sized Business Direct Install program 

4.  Custom Retrofit program 

5.  Anything else (SPECIFY) 

-97.  Don’t know 

-98.  Refused 
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CA12.  How frequently do you engage your electric or gas providers when making energy related 
improvements?  [IF NEEDED Examples might include applying for a rebate or requesting technical assistance. 
READ OPTIONS. CHOOSE ONE.] 

1.  Sometimes 

2.  Always 

3.  Rarely  

4.  Never 

-97.  Don’t know 

-98.  Refused 

 
 
CA13. (IF RC2a>1; ORG HAS MULTIPLE BUILDINGS IN MA AND CA11=1, 2 or 3) How often do these 

conversations focus on individual buildings as opposed to all of your Massachusetts buildings? Would 
you say they… [READ OPTIONS, SELECT ONE] 

1.  Usually focus on the individual location? 

2.  Usually focus on the aggregate? 

3.  Or is it evenly divided between the aggregate and individual location? 

-97.  Don’t know 

-98.  Refused 

 
CA14. Which of the following would be the most effective way for your electricity or gas providers to 

encourage your organization to make energy efficiency improvements? [READ OPTIONS, SELECT ONE] 
 
[NOTE TO PROGRAMMER: IF POSSIBLE, MAKE OPTIONS 3 AND 4 VISIBLE ONLY IF RC2>1] 
 
1.  Assign your organization an account representative? 

2.  Outreach to contractors or third parties? 

3.  Discuss your organization’s energy use with an individual decision maker? 

4.  Reach out to the individual locations? 

5.  Or something else (SPECIFY) 

-97.  Don’t know 

-98.  Refused 

 
[READ FOLLOWING IF RC2 > 1 (ORGANIZATION HAS >1 LOCATION)] The rest of this survey is going to refer 

to the specific location at [If SC2a=1 <Address>; If SC2b=1 <Address>]. 
 
CA15.  Does your organization or the tenants in the building make an effort to control energy costs through 
general operational practices such as adjusting room temperatures when not occupied or shutting computers 
and lights off at night.   

1.  Yes  

2.  No CA16 

-97.  Don’t know CA16 

-98.  Refused CA16 
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CA15a.  Would you say your organization pays… 

1.  Substantial attention to these matters 
2.  Some attention 
3.  Little attention 
-97.  Don’t know 
-98.  Refused 
 

CA16.  Have you previously had an energy audit at this building?  

1.  Yes  

2.  No BE_00 

-97.  Don’t know BE_00 

-98.  Refused BE_00 

 
CA16a.  When did the audit occur…  [Prompt if needed]  

1.  Less than 2 years ago 

2.  Between 2 to 5 years 
 

3.  More than 5 years ago 

-97.  Don’t know 
 
-98.  Refused 

 

CA16b.  Was this audit associated with the utility or incentive program administrator sponsored energy 
efficiency program? 

1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused 

 
Building Equipment: Lighting  
 
BE_00. Next, I’d like to ask you a series of questions about the lighting, heating and cooling systems in the 
building. Are you knowledgeable of these types of systems in the building? 

1.  Yes BE_L1 

2.  No BE_OE1 

-97.  Don’t know BE_OE1 

-98.  Refused BE_OE1 
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BE_L1.  What type of lighting fixture accounts for the majority of your indoor fixtures?  
(Prompt for one response, but allow for multiple responses) 
1.  Linear Fluorescents BE_L1a. 
2.  Incandescent lamps LED1 
3.  Compact Fluorescent Lamps (CFLs) LED1 
4.  Halogen lamps (MR-16) LED1 
5.  High intensity discharge lamps (e.g. metal halide, sodium or mercury vapor lamps) LED1 
6.    Light Emitting Diodes (LEDs) LED1 
77.  Other (Please describe) LED1 
-97.  Don’t know LED1 
-98.  Refused LED1 
 
BE_L1a.   Are the linear fluorescent lamps primarily T12, T8 or T5 technology?   [If needed; the T12 is the 
older technology with the larger diameter tubes, the T-8 is the skinnier tubes, and the T5 are very thin and 
often installed in high bay applications.] 
1.  T-12 
2.  T-8 
3.  T-5 
77.  Other (Please describe) 
-97.  Don’t know 
-98.  Refused 
 
LED1.  How would you characterize your familiarity with LED lighting products for business use?  Would you 
say you are [READ OPTIONS BELOW] with LED technology? 

 
 
 
 
 
 
 
 
 
 
 

LED2.  (Skip if BE_L1 = 6) Do you currently have any LEDs installed inside or outside your building? 
1.  Yes 
2.  No 
-97.  Don’t Know 
-98.  Refused 
  
LED3.  Compared to currently available alternative technologies, would you say that LED lighting equipment 
for common commercial applications is more energy efficient, less energy efficient, or roughly equally 
efficient? 

 
 
 
 
 
 
 
 
 

  

1.  very familiar  

2.  somewhat familiar  

3.  not very familiar   

4.  not at all familiar BE_L2 

-97.  Don’t Know BE_L2 

-98.  Refused BE_L2 

1.  More efficient 

2.  Less efficient 

3.  Equally efficient  

-97.  Don’t Know 

-98.  Refused 
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LED4.  Compared to currently available alternative technologies, would you say that LEDs have a longer, a 
shorter or about an equally long useful life? 

 
 
 
 
 
 
 
 
 

LED5.  Compared to other currently available lighting technologies, would you say that LED lighting 
equipment for common commercial applications provides better quality light, worse quality light, or equal 
quality light? 

 
 
 
 
 
 
LED6.  How would you say the costs for LED 
lighting equipment compare with alternative 
technologies?  Would you say it is … 
 
 
 

 

 

LED7.  (Skip if LED2=No) Which of the 
following types of LEDs do you have installed? 
Do you have... [READ; Multiple responses 
accepted] 

1.  LED bulbs that replace typical screw-in light bulbs [IF NEEDED:  That is: medium screw-
based bulbs.] 

2.  Spotlight LEDs [If needed: These include floodlight or reflector LEDs, such as BR-40, R-30, 
PAR-30, and MR-16 LEDs.  These look like regular flood lights and they’re often used in recessed 
fixtures or in outdoor security fixtures. including floodlight or reflector LEDs] 

3.  Linear LED light sources that replace linear fluorescent lamps 

77.  Other LEDs [SPECIFY:___] 

-97.  Don’t Know 

-98.  Refused 

 
LED8.  (Skip if LED2=No) Would it be ok if we contacted you again to discuss the LED installations more in 
detail? 

 
 
 

 

 

  

1.  Longer useful life 

2.  Shorter useful life 

3.  Equally long useful life  

-97.  Don’t Know 

-98.  Refused 

1.  Better quality lighting 

2.  Worse quality lighting 

3.  Equal quality lighting  

-97.  Don’t Know 

-98.  Refused 

1.  Much more expensive 

2.  Somewhat more expensive 

3.  About the same  

4.  Somewhat less expensive 

5.  Much less expensive 

-97.  Don’t Know 

-98.  Refused 

1.  Yes [If LED8= Yes, confirm respondent is the best contact. If they are 
not the best contact, get contact info.]  

2.  No  
-97.  Don’t Know  
-98.  Refused  
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BE_L2.  Now in regards to the systems that control lighting systems; are occupancy sensors used to control 
indoor lighting in the building?  

1.  Yes  

2.  No BE_EMS1 

-97.  Don’t know BE_EMS1 

-98.  Refused BE_EMS1 

 
BE_L2a.  What space types have occupancy sensors? [PROMPT IF NEEDED; Accept multiple responses] 
1.  Individual office spaces 

2.  Lavatories 

3.  Kitchens 

4.  Conference rooms 

5.  Warehouse/storage 

6.  Other (specify) 

-97.  Don’t know 

-98.  Refused 

 
 

BE_L3.   Have automated daylighting controls been installed anywhere in the building?  
 
1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused 
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Building Equipment: Energy Management System  
 
BE_EMS1. Does the building use an energy management system?  This should be a central controlled system.  
We are not talking about programmable thermostats in this question. 
 
[If asked for definition of an energy management system: “An energy management system is a centralized building 
control system that controls equipment operation based on schedules and desired temperature set points.”] 
 
1.  Yes  

2.  No BE_HC1 

-97.  Don’t know BE_ HC1 

-98.  Refused BE_ HC1 

 
 
 
 
BE_EMS2. Does the energy management system consist of Direct Digital Control (DDC), pneumatic controls, 
or other controls? [Accept multiple responses] 
1.   DDC 

2.   Pneumatic controls 

77.   Other controls (please specify) 

-97.  Don’t know 

-98.  Refused 
 

BE_EMS3. What end-uses or systems are controlled by the energy management system? [PROMPT IF NEEDED; 
Accept multiple responses] 
1.   Primary heating and cooling 

2.   Auxiliary heating and cooling 

3.   Ventilation/Fans 

4.   Lighting 

77.   Other (Please describe) 

-97.  Don’t know 

-98.  Refused 
 
 BE_EMS4. When was the system installed? [Prompt if necessary] 
1.  Less than 2 years ago 

2.   2 to 5 years ago 

3.   Over 5 to 10 years ago 

4.   Over 10 years ago 

5.  When building was constructed 
-97.  Don’t know 

-98.  Refused 
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BE_EMS5. Is the system used for demand response? 
 

1.  Yes  

2.  No BE_HC1 

-97.  Don’t know BE_ HC1 

-98.  Refused BE_ HC1 

 
 
BE_EM5a. Is the demand response manual, activated by a third party, or based some other alternative algorithm? 

 
1.  Manual 

2.   Activated by third party 

3.   Based on some other algorithm (please specify) 

-97.  Don’t know 

-98.  Refused 
 

Building Equipment: Cooling and Heating Systems 
 
BE_HC1. Now I’d like to ask you some questions about the heating and cooling equipment. What is the 
primary cooling equipment used in the building? [PROMPT IF NEEDED] 
1.  None BE_HC3 
2.  Central chilled water plant (where a large central cooling system is used to cool water that 
is then distributed to multiple locations) 

 

3.  Packaged air conditioners (where the compressor, condenser, and supply air fan are 
contained in the same housing and located on the roof or on the ground outside of your building) 

 

4.  Split-system heat pumps  
[Made up of two components, where the compressor is located outside and the supply 
air fan is mounted on the wall or ceiling indoors] 

 

5.  Split-system air conditioners (made up of two components, where the compressor and 
condenser are located outside and the supply air fan is mounted on the wall or ceiling indoors) 

 

6.  Individual window or wall units (all components located in same housing)  
7.  Evaporative (swamp) coolers  
77.  Other cooling equipment (Please describe: ____________)  
-97.  Don’t know  
-98.  Refused  
 
BE_HC2. What percentage of the building is cooled by the primary cooling systems? [An estimate is fine] 
1.  Enter percentage 
-97.  Don’t know 
-98.  Refused 
 
BE_HC3. Over the past two years, have any changes to the cooling system been made at this building? 
[Prompt if needed] 
1.  Yes  
2.  No BE_HC4 
-97.  Don’t know BE_HC4 
-98.  Refused BE_HC4 
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BE_HC3a. What was the primary reason for these changes?  
1.  Existing system needed repair 
2.  Needed to increase system size/capacity 
3.  Wanted to upgrade to more energy-efficient system 
4.  Part of larger construction/remodeling project 
5.  Reduce cost 
77.  Other (Please describe) 
-97.  Don’t know 
-98.  Refused 
 
BE_HC4.What is the primary heating equipment used in the building? [PROMPT IF NEEDED] 

1.  None BE_HC6 

2.  Central boiler(s) that produce steam or hot water  

3.  Central furnace(s) that heat air directly, without using steam or water  

4.  Rooftop or packaged heating units, other than heat pumps 
[All components are in a single box that typically sits on the roof or on a pad near 
the building] 

 

5.  Split-system heat pumps  
[Made up of two components, where the compressor is located outside and the 
supply air fan is mounted on the wall or ceiling indoors] 

 

6.  Portable space heaters, other than heat pumps  

7.  District steam or hot water piped in from outside the building  

77.  Other heating equipment (Please describe: ____________________)  

-97.  Don’t know  

-98.  Refused  

 
BE_HC5. What percentage of the building is heated by the primary heating system? [An estimate is fine] 
1.  Enter percentage 
-97.  Don’t know 
-98.  Refused 
 
BE_HC6. Over the past two years, have any changes been made to the heating systems at this building? 
[Prompt if needed] 
1.  Yes  
2.  No BE_HC7 
-97.  Don’t know BE_HC7 
-98.  Refused BE_HC7 
 
BE_HC6a.  What was the primary reason for these changes?   
1.  Existing system needed repair 
2.  Needed to increase system size/capacity 
3.  Wanted to upgrade to more energy-efficient system 
4.  Part of larger construction/remodeling project 
5.  Reduce cost 
77.  Other (Please describe) 
-97.  Don’t know 
-98.  Refused 
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BE_HC7. What is the condition of the building’s ventilation system? [PROMPT IF NEEDED] 
1.  In good condition 

2.  In fair condition 

3.  Needs maintenance/repair  

4.  Needs replacement 

5.  Not Applicable (no system)  

-97.  Don’t know 

-98.  Refused to answer 
 
Building Equipment: Hot Water Systems 
 
BE_HW1.  What is the primary water heating equipment used in this building? [PROMPT IF NEEDED] 

1.  None BE_OG1 

2.  Traditional Water Heater (tank)  

3.  Tankless water heaters (sometimes called “instant” water heaters )  

4.  Central boiler  

5.  Heat pump water heater  

77.  Other heating equipment (Please describe)  

-97.  Don’t know BE_OG1 

-98.  Refused BE_OG1 

 
 BG_HW2.  How old is the water heating system?  [An estimate is fine] 
1.  Enter age of system: __________ years 

2.  Installed when building was constructed 

-97.  Don’t know 

-98.  Refused 

 
Building Equipment: On-site Generation 
 
BE_OG1.  Is there on-site power generation at this building such as co-generation, self generation 
solar/photovoltaic, or emergency generators? 
1.  Yes  

2.  No BE_OE1 

-97.  Don’t know BE_OE1 

-98.  Refused BE_OE1 

 
BE_OG2.  Does this on-site generation consist of… [READ] 
1.  Co-generation 

2.  Self, renewable generation (i.e. Solar cells or Photovoltaics 
3.  Emergency generators 
77.  Other (Please describe) 
-97.  Don’t know 
-98.  Refused 
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BE_OG3.   What is it used for - Is it a supplemental energy source, for emergency back-up purposes, or for 
both? 
1.  Supplementary energy source 
2.  Emergency back-up 
3.  Both supplementary and  back-up 
-97.  Don’t know 
-98.  Refused 

 
Building Equipment: Other Equipment 
 
BE_OE1. Are any of the following used at your building? [READ, MULTIPLE OK] 

1.  Commercial-grade electric cooking equipment 
2.  Commercial-grade gas cooking equipment 
3.  Refrigeration 
4.  Electric pool heaters 
5.  Pool 
6.  Spa 
7.  Vending machines 
8.  Industrial motors or pumps 
9.  Industrial process equipment 
-97.  Don’t know 
-98.  Refused 
 
BE_OE1a. (If BE_OE1=5) How many pools are at the building? 

1.  Enter number of pools 

-97.  Don’t know 

-98.  Refused 

 
BE_OE1b.  (If BE_OE1=5) Are any of the pool(s) heated? 

1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused 

 
 

BE_OE1c.  (If BE_OE1=7) What percent of the vending machines are refrigerated? [An estimate is fine] 

1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused 
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BE_OE2. Does your building have any other major electricity or natural gas using systems we have not yet 
covered? 
1.  Yes BE_OE2a 

2.  No Next section 

-97.  Don’t know Next section 

-98.  Refused Next section 

 
BE_OE2a. What are they? 
1.  RECORD VERBATIM 

-97.  Don’t know 

-98.  Refused 

 
Recruitment for On-site Assessments 
 
The Massachusetts electric and gas program administrators want to make an accurate measurement of the 
types of equipment currently installed within the buildings in the state of Massachusetts. For this task we are 
looking for businesses that are willing to let us tour their facilities. This would involve one of our engineers 
visiting your facility and recording basic information on the characteristics of your building, such the major 
energy-using equipment in your building and the size and efficiency rating of your air conditioning and 
lighting equipment. By participating in this you may also learn what potential opportunities might exist at 
your facility to save energy and money. All the information from this study is confidential. And for your 
cooperation you will receive a $200 incentive after the onsite is completed. 

RECR1. Are you interested in participating in this research project? 

1 Yes RECR2 
2 No RECR4 
-97 Refused RECR4 
-98 Don’t know RECR4 

 
RECR2. What is the name of the person (facility manager) that our energy auditor should call at this location 
to schedule an appointment? 

1 Record Name  
-97 Don’t know  
-98 Refused RECR4 

 
 

RECR3. May I have the best phone number for our energy auditor to use for scheduling this appointment? 

1 Record phone number  
-97 Don’t know  
-98 Refused  

 
RECR4. On occasion, we find it helpful to call back to clarify our notes.  Would it be ok to call you back should 
we need further clarification?  

1.  Yes 

2.  No 

-97.  Don’t know 

-98.  Refused 

 
T&T. That’s all the questions that we have. On behalf of the Massachusetts electric and gas program 
administrators I’d like to thank you very much for taking the time to participate in this study. 
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9 APPENDIX C: EXPANDED SAMPLE 
 

Stratum Business Type 
Demand Size 

Category 
Sites 

Planned 
Sample 

Size 
1 EDUCATION 1: Below 75KW 2,969 10 

2 EDUCATION 2: 75-200KW 444 15 

3 EDUCATION 3: 200-3000KW 130 20 

4 EDUCATION 4: 300KW- 750KW 217 30 

5 EDUCATION 5: 750KW-1100KW 39 18 

6 EDUCATION 6: Above 1100KW 62 30 

 EDUCATION Total 3,861 123 

7 FOODSTORE 1: Below 75KW 2,384 21 

8 FOODSTORE 2: 75-200KW 120 10 

9 FOODSTORE 3: 200-3000KW 33 10 

10 FOODSTORE 4: 300KW- 750KW 171 54 

11 FOODSTORE 5: 750KW-1100KW 5 5 

12 FOODSTORE 6: Above 1100KW 3 3 

 FOODSALES Total 2,716 103 

13 FOODSERVICE 1: Below 75KW 10,402 47 

14 FOODSERVICE 2: 75-200KW 757 26 

15 FOODSERVICE 3: 200-3000KW 67 10 

16 FOODSERVICE 4: 300KW- 750KW 71 13 

17 FOODSERVICE 5: 750KW-1100KW 4 4 

18 FOODSERVICE 6: Above 1100KW 13 10 

 FOODSERVICE Total 11,314 110 

19 HEALTHCARE 1: Below 75KW 4,856 17 

20 HEALTHCARE 2: 75-200KW 283 13 

21 HEALTHCARE 3: 200-3000KW 109 20 

22 HEALTHCARE 4: 300KW- 750KW 107 22 

23 HEALTHCARE 5: 750KW-1100KW 23 23 

24 HEALTHCARE 6: Above 1100KW 62 40 

 HEALTHCARE Total 5,440 135 

25 LODGING 1: Below 75KW 837 11 

26 LODGING 2: 75-200KW 109 12 

27 LODGING 3: 200-3000KW 68 12 

28 LODGING 4: 300KW- 750KW 68 25 

29 LODGING 5: 750KW-1100KW 10 10 

30 LODGING 6: Above 1100KW 14 14 

 LODGING Total 1,106 84 

31 MANUF/INDUS 1: Below 75KW 8,818 17 

32 MANUF/INDUS 2: 75-200KW 595 12 

33 MANUF/INDUS 3: 200-3000KW 166 17 

34 MANUF/INDUS 4: 300KW- 750KW 232 23 

35 MANUF/INDUS 5: 750KW-1100KW 74 18 

36 MANUF/INDUS 6: Above 1100KW 90 49 

 MANUF/INDUS Total 9,975 136 

37 OFFICE 1: Below 75KW 27,349 33 

38 OFFICE 2: 75-200KW 1,274 20 

39 OFFICE 3: 200-3000KW 275 20 

40 OFFICE 4: 300KW- 750KW 349 24 

41 OFFICE 5: 750KW-1100KW 89 20 

42 OFFICE 6: Above 1100KW 136 43 
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Stratum Business Type 
Demand Size 

Category 
Sites 

Planned 
Sample 

Size 
 OFFICE Total 29,472 160 

43 OTHER 1: Below 75KW 4,215 25 

44 OTHER 2: 75-200KW 121 14 

45 OTHER 3: 200-3000KW 36 16 

46 OTHER 4: 300KW- 750KW 59 32 

47 OTHER 5: 750KW-1100KW 2 2 

48 OTHER 6: Above 1100KW 16  

 OTHER Total 4,449 105 

49 PUBLICASSEMBLY 1: Below 75KW 3,537 25 

50 PUBLICASSEMBLY 2: 75-200KW 224 17 

51 PUBLICASSEMBLY 3: 200-3000KW 43 9 

52 PUBLICASSEMBLY 4: 300KW- 750KW 42 18 

53 PUBLICASSEMBLY 5: 750KW-1100KW 3 2 

54 PUBLICASSEMBLY 6: Above 1100KW 7 7 

 PUBLICASSEMBLY Total 3,856 78 

55 RETAIL 1: Below 75KW 51,301 78 

56 RETAIL 2: 75-200KW 1,759 35 

57 RETAIL 3: 200-3000KW 280 11 

58 RETAIL 4: 300KW- 750KW 273 24 

59 RETAIL 5: 750KW-1100KW 30 5 

60 RETAIL 6: Above 1100KW 35 10 

 RETAIL Total 53,678 163 

61 WAREHOUSE 1: Below 75KW 174 6 

62 WAREHOUSE 2: 75-200KW 21 6 

63 WAREHOUSE 3: 200-3000KW 6 6 

64 WAREHOUSE 4: 300KW- 750KW 8 8 

65 WAREHOUSE 5: 750KW-1100KW 4 4 

66 WAREHOUSE 6: Above 1100KW 3 3 

 WAREHOUSE Total 216 33 

67 UNCLASSIFIED 1: Below 75KW 65,220 37 

68 UNCLASSIFIED 2: 75-200KW 1,189 19 

69 UNCLASSIFIED 3: 200-3000KW 396 20 

70 UNCLASSIFIED 4: 300KW- 750KW 494 37 

71 UNCLASSIFIED 5: 750KW-1100KW 106 17 

72 UNCLASSIFIED 6: Above 1100KW 164 40 

 UNCLASSIFIED Total 67,569 170 

 Overall 193,652 1,400 
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10 APPENDIX D: SAMPLE POPULATION ELIGIBILITY AND WEIGHTING 
 
Response and Eligibility Rate 

Group 

Sample Counts Response and Eligibility Rate 

Original 
Sample 
Counts 

Eligible 
Sample Respondents

Eligibility 
Rate 

Response 
Rate 

Refusal 
Rate 

Other Nonresp 
Rate, No 
Person 

Contacted 

Other Nonresp 
Rate, Person 

Contacted 
                

Total 
   Total Population 50,245 48,780 943 97.1% 1.9% 9.5% 70.1% 18.4%
                  
Fuel Type 
   Electric 47,832 46,420 816 97.0% 1.8% 9.3% 70.8% 18.1%
   Other 2,413 2,360 127 97.8% 5.4% 12.7% 56.6% 25.4%
                  
Utility 
   CLC 2,879 2,801 47 97.3% 1.7% 9.4% 72.7% 16.2%
   NGRID 25,008 24,327 500 97.3% 2.1% 9.8% 68.9% 19.2%
   NSTAR 21,201 20,525 345 96.8% 1.7% 9.0% 71.5% 17.8%
   UNITIL 533 514 17 96.4% 3.3% 8.8% 73.5% 14.4%
   WMECO 624 613 34 98.2% 5.5% 12.7% 59.9% 21.9%
                  
Industry 
   Education 2,424 2,352 84 97.0% 3.6% 7.3% 72.7% 16.5%
   Food Sales 2,153 2,106 35 97.8% 1.7% 11.2% 64.7% 22.5%
   Food Service 7,225 7,067 90 97.8% 1.3% 9.7% 65.7% 23.4%
   Healthcare 3,599 3,530 68 98.1% 1.9% 10.3% 65.7% 22.0%
   Lodging 816 787 35 96.4% 4.4% 12.5% 62.6% 20.5%
   Manufacturing/Industrial 3,291 3,249 78 98.7% 2.4% 12.9% 64.7% 20.0%
   Office 6,014 5,821 143 96.8% 2.5% 9.8% 70.1% 17.7%
   Public Assembly 2,738 2,644 51 96.6% 1.9% 7.9% 77.8% 12.4%
   Retail 10,294 10,069 151 97.8% 1.5% 10.2% 67.5% 20.8%
   Warehouse 170 168 9 98.8% 5.4% 15.5% 54.2% 25.0%
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Group 

Sample Counts Response and Eligibility Rate 

Original 
Sample 
Counts 

Eligible 
Sample Respondents

Eligibility 
Rate 

Response 
Rate 

Refusal 
Rate 

Other Nonresp 
Rate, No 
Person 

Contacted 

Other Nonresp 
Rate, Person 

Contacted 
   Other 3,122 2,974 38 95.3% 1.3% 6.6% 82.2% 9.9%
   Unclassified 8,399 8,013 161 95.4% 2.0% 7.9% 76.3% 13.8%
                  
Demand Category 
   Below 75 KW 40,272 39,114 328 97.1% 0.8% 8.4% 73.7% 17.1%
   75 - 200 KW 5,659 5,498 199 97.2% 3.6% 11.8% 62.4% 22.2%
   200-300 KW 1,458 1,407 97 96.5% 6.9% 16.1% 49.3% 27.6%
   300-750 KW 1,946 1,881 148 96.7% 7.9% 16.6% 46.4% 29.2%
   750- 1100 KW 354 341 63 96.3% 18.5% 16.7% 48.1% 16.7%
   Above 1100 KW 556 539 108 96.9% 20.0% 19.3% 40.3% 20.4%
                  
Managed Status 
   Managed 808 772 76 95.5% 9.8% 13.7% 59.1% 17.4%
   Not Managed 49,437 48,008 867 97.1% 1.8% 9.4% 70.3% 18.5%
                  
Multisite Indicator 
   Multi Site 3,871 3,754 94 97.0% 2.5% 9.4% 69.5% 18.6%
   Not Multi Site 46,374 45,026 849 97.1% 1.9% 9.5% 70.2% 18.4%
                  
Participation Status 
   Participant 2,491 2,437 136 97.8% 5.6% 13.0% 56.3% 25.2%
   Not Participant 47,754 46,343 807 97.0% 1.7% 9.3% 70.9% 18.1%
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Population and Weighted Sample  

Group 

Population Totals Annual MWH Usage 

 Frame 
Count 

Eligible 
Population 
(Weighted)

1 

 
Responding 
Population 
(Weighted)

2 

Diff Btwn 
Eligible 

Population 
and Wtd 

Respondent
s 

 Frame 
Businesse

s 

Eligible 
Population 
(Weighted)

1 

Responding 
Population 
(Weighted)

2 

Diff Btwn 
Eligible 

Population 
and Wtd 

Respondent
s  

                
Total 
   Total Population 193,652 187,106 187,106 0 24,150,007 23,374,379 23,374,379 0
                  
Fuel Type 
   Electric 188,607 182,053 182,053 0 20,231,301 19,609,114 19,609,114 0
   Other 5,045 5,053 5,053 0 3,918,706 3,765,265 3,765,265 0
                  
Utility 
   CLC 14,778 13,630 13,630 0 831,987 784,946 784,946 0
   NGRID 83,844 98,650 98,650 0 10,481,594 11,426,469 11,426,469 0
   NSTAR 80,220 71,427 71,427 0 10,369,301 10,007,977 10,007,977 0
   UNITIL 1,928 2,180 2,180 0 210,704 233,398 233,398 0
   WMECO 12,882 1,219 1,219 0 2,256,421 921,590 921,590 0
                  
Industry 
   Education 3,861 3,750 3,750 0 1,667,588 1,594,522 1,594,522 0
   Food Sales 2,716 2,659 2,659 0 992,999 842,524 842,524 0
   Food Service 11,314 11,069 11,069 0 1,394,226 1,463,679 1,463,679 0
   Healthcare 5,440 5,341 5,341 0 1,499,376 1,381,078 1,381,078 0
   Lodging 1,106 1,067 1,067 0 397,752 406,033 406,033 0
   Manufacturing/Industrial 9,975 9,854 9,854 0 2,533,729 2,467,467 2,467,467 0
   Office 29,472 28,600 28,600 0 5,245,116 5,117,559 5,117,559 0
   Public Assembly 3,856 3,724 3,724 0 369,574 365,150 365,150 0
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Group 

Population Totals Annual MWH Usage 

 Frame 
Count 

Eligible 
Population 
(Weighted)

1 

 
Responding 
Population 
(Weighted)

2 

Diff Btwn 
Eligible 

Population 
and Wtd 

Respondent
s 

 Frame 
Businesse

s 

Eligible 
Population 
(Weighted)

1 

Responding 
Population 
(Weighted)

2 

Diff Btwn 
Eligible 

Population 
and Wtd 

Respondent
s  

   Retail 53,678 52,534 52,534 0 4,187,659 4,182,482 4,182,482 0
   Warehouse 216 213 541 -328 104,690 104,307 306,058 -201,751
   Other 4,449 4,240 3,912 328 686,553 608,809 407,057 201,751
   Unclassified 67,569 64,054 64,054 0 5,070,744 4,840,770 4,840,770 0
                  
Demand Category 
   Below 75 KW 182,062 175,870 175,870 0 5,973,393 6,054,401 6,054,401 0
   75 - 200 KW 6,896 6,701 6,701 0 3,332,257 3,226,395 3,226,395 0
   200-300 KW 1,609 1,553 1,553 0 1,640,524 1,589,937 1,589,937 0
   300-750 KW 2,091 2,021 2,021 0 4,699,276 4,501,933 4,501,933 0
   750- 1100 KW 389 374 374 0 2,027,268 1,749,543 1,749,543 0
   Above 1100 KW 605 587 587 0 6,477,289 6,252,170 6,252,170 0
                  
Managed Status 
   Managed 1,161 1,252 1,252 0 2,898,398 2,977,707 2,977,707 0
   Not Managed 192,491 185,854 185,854 0 21,251,610 20,396,672 20,396,672 0
                  
Multisite Indicator 
   Multi Site 10,854 11,508 11,508 0 5,066,438 4,483,000 4,483,000 0
   Not Multi Site 182,798 175,598 175,598 0 19,083,570 18,891,379 18,891,379 0
                  
Participation Status 
   Participant 5,140 5,151 5,151 0 4,285,223 4,126,338 4,126,338 0
   Not Participant 188,512 181,955 181,955 0 19,864,785 19,248,041 19,248,041 0

Note: 
1The eligible population is estimated from the 48,780 survey eligible businesses using each business’ sampling weight. 
2The responding population is an estimate of the eligible population derived using the 943 responding businesses and the final, non-response adjusted 
sample weight.
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