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EXECUTIVE SUMMARY 
The 2019 Hawaii Statewide Baseline Energy Use Study (Baseline Study) was commissioned to provide a 

comprehensive description of the building stock and appliance and equipment holdings across the five 

islands served by Hawaiian Electric Industries (HEI): Oahu, Maui, Molokai, Lanai, and Hawaii Island. The 

results of the study were used primarily to support the assessment of the State’s potential for additional 

energy-efficiency savings (the Hawaii Statewide Market Potential Study, or MPS) and to support 

measurement of the effectiveness of energy efficiency-related programs over time. AEG also used results 

from the Baseline Study to update the Hawai‘i Energy TRM. 

The Baseline Study identifies electricity- and gas-using equipment and appliances, building and dwelling 

characteristics, energy-use behavior of occupants, and descriptive information about households, 

businesses, institutions, and the military. An important feature of the surveys was the ability to link 

customer responses about these characteristics to their electricity bills, which allows the survey results to 

be used to establish a baseline for estimating changes in energy use of appliances and equipment.  In 

addition, a series of supplemental surveys with respondents to the energy-use portion of the survey, 

explored customer behavior and attitudes on various marketing-related topics.   

The Baseline Study was performed in coordination with Hawaiian Electric Company (HECO). In parallel, 

HECO conducted a Residential Appliance Saturation Survey (RASS). The Baseline Study team had the 

opportunity to work with the HECO team on the design and implementation of the RASS in order to 

ensure that the two surveys mapped to one another as closely as possible.  

This volume presents a description of the Baseline Study survey approach, the survey results about the 

saturation of electricity-and gas-using appliances and equipment, building and dwelling characteristics, 

and insights into attitudinal and behavioral information useful for marketing purposes. Insights into 

customers’ energy-use behavior is provided in the report documenting the Hawaii Statewide Market 

Potential Study. 

Methodology 

The Core Baseline Surveys 

The Baseline Study team designed and implemented a series of customer surveys to capture the data 

required.  

• Residentia l  phone-audit  sur vey . Approximately 400 telephone interviews that averaged 45-60 

minutes with residential customers1 were conducted. The interview used a telephone walk-through 

audit approach in which survey respondents were guided through their homes by a telephone 

interviewer and asked to identify and describe the appliances present in their home, along with other 

relevant information about the respondent’s home. 

• Smal l-and-medium business  mai l - to-web surveys . Just over 850 surveys with SMB customers 

using a self-administered mail-to-web survey design (meaning that respondents were invited by 

physical mail invitation to complete a survey online). The online survey used a similar logic as the 

walk-through audit, but without leveraging the help of a live interviewer.  

 
1 Note that households / non-residential organizations were defined as eligible for the survey if they pay a bill for electricity use to a 

Hawaiian Electric Industries (HEI) company (which means that residents / businesses located on the island of Kauai are  not included) and, 

for nonresidential facilities, if their establishment includes at least some enclosed space. See the detailed discussion on M ethodology later 

in this report for detail on these issues. 
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• SMB phone-audi t sur veys . Approximately 375 telephone interviews with SMB establishments were 

conducted using the same telephone walk-through audit methodology described above for residential 

customers. 

• Large customer in ter v iews . Nearly 100 interviews with large nonresidential customers were 

conducted. Because of the complexity of the facilities, these interviews were typically conducted onsite 

and took an hour or more to complete. Based on respondent availability, however, some of these 

interviews were conducted by telephone. 

Table E-1: Scope of Surveys and Number of Completions  

Sector Definition 
Sampling 
Universe 

Data Collection 
Method 

Survey 
Completions 

Residential HEI Residential Customers 333,775 Phone Audit 403 

Small & Medium 
Business   

HEI Nonresidential Premises 
less than 1M kWh  

18,442 
Mail to web 
Phone Audit  

862 
372 

Total = 1,234 

Large Business 

HEI Nonresidential Premises > 
1M kWh & largest military, 

government and Association 
of Apartment Owners (AOAO) 

accounts 

972 
Onsite and 
telephone 
interviews 

93 

Supplemental Surveys 

Since the core surveys described above focus almost exclusively on technical questions about buildings / 

residences and appliances / equipment, the team recommended that separate surveys should be used to 

explore additional information about attitudinal, behavioral, or similar issues. The team determined that 

the most efficient way to capture this information would be to conduct a series of Supplemental surveys 

that could be implemented as smaller, standalone data collection efforts. In total, six supplemental surveys 

were conducted.  

Report Organization 

The Baseline Study results are presented in two volumes: 

• Volume 1: Survey Research Results (this document), describes the Baseline Study methodology and 

presents key research findings from the surveys .    

• Volume 2: Appendix – Questionnaires, Ancillary Research Materials and Crosstabs. This volume 

includes copies of all of questionnaires and other market research materials used in implementing the 

Baseline Study, as well as data tables for the residential and SMB nonresidential populations. Data is 

not provided for the Large Customer population because the relatively small size of that sample would 

mean that some data could too easily be linked to specific customer establishments.  

In addition, the baseline energy-use characteristics are presented as a section within the Hawaii Statewide 

Market Potential Study report. 

Key Survey Research Findings  

In the remainder of this summary, we present key findings from the core surveys for the residential and 

nonresidential sectors, followed by key findings from the Supplemental Surveys.  
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Residential Sector 

The key findings presented below reflect the Baseline residential survey only and do not reflect results 

from the HECO RASS survey. 

Among the residential sector: 

• Just under two-thirds (64%) of eligible housing units in the State are reported to be single-family 

detached homes, while 9% are single-family attached, and just over a quarter (27%) are multi-family 

(e.g., apartments or condos).2  

• Only around 10% of single-family homes report having less than 1,000 square feet of interior living 

space, while over a third say they have at least 2,000 square feet of space. Among multi -family 

dwellings, nearly two-thirds report having less than 1,000 square feet of living space.  

Home ownership patterns vary predictably with housing type, with multi -family residences four times as 

likely to be rented compared to single-family homes:  

• In total, 44% of multi-family residences report that the property is rented or leased, compared to 11% 

of single-family residences, and 23% of total residences. 

Cooling and Water Heating 

Because of the mild climate, Hawaii customers are 

unique in their space heating and cooling needs. 

Among residential customers, 93% do not have 

heating and 52% do not have cooling. Currently, 

about half of qualifying residences say they have 

and pay directly for cooling their homes.3  

• 52% of total residences say they either do not 

have space cooling or they are not sure about 

this. This is true for more multi-family 

residences (59%) than for single-family 

residences (47%). 

Among those who pay for space cooling: 

• Individual window units are the most common 

form of system used as primary cooling units 

(29% of households), and not surprisingly, window units are somewhat more common in the Multi-

Family segment). 

• Ductless Mini-Split systems are next most common (at 12% of all households), followed by Central Air 

Conditioning (CAC) systems (at 7%). 

The makeup of water heating has stayed relatively steady over the past five years.  Electric systems are 

still the most common, and there is a good deal of diversity in water heating systems present across the 

total population of residential housing units.  

 
2 Note that, consistent with industry practice, AEG assigns single-family attached homes to the multi-family segment, since these housing 

units are connected as part of a larger building. 

3 Almost none (<1%) reported that air conditioning was provided by the building or some other shared service (master -metered). 

•93% do not have space 

heating

•52% do not have air 

conditioning (cooling)

Space 

Conditioning

•28% solar PV

•26% solar water heaters
Solar Power

•41% of sockets have an 

LED bulb

•Only 2.4 TVs per 

household

Lighting & 

Electronics
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• Just over half of all households (53%) report some form of electric water heating system, while 26% 

report some sort of solar thermal system, and around 10% report having a gas-fired system. 

Lighting 

The lighting composition of a typical household in Hawaii has changed significantly since the previous 

baseline study. The saturation of efficient lighting has increased substantially, yet there is still room for 

additional efficiency within residential lighting. Survey respondents reported detailed information about 

the numbers of light bulbs / lamps in their homes by type and room. Once those numbers were 

aggregated by household, the data suggest that more than 60% of all households report having at least 

one of all the primary types of bulbs / lamps: 

• 62% say they have at least one CFL. 

• 63% say they have at least one incandescent / halogen bulb. 

• 72% say they have at least one LED lamp. 

Note that while LEDs have the highest household penetration of these three primary bulb / lamp types, 

this also means that 28% of all households still have zero LEDs present (with this value being very similar 

across counties in the State). 

In terms of numbers, the data indicate that households (on average) report having:  

• 44 bulbs / lamps in total in their homes. 

• LEDs make up the largest portion of these bulbs / lamps, with an average of 18 per household, 

compared to an average of nine (9) CFLs and the same number (9) of incandescents. 

This means that LEDs make up a significant portion of all of the lighting in the average home (accounting 

for 41% of the sockets), compared to around 20% of sockets that have CFLs and another 20% that have 

incandescents. This is a drastic difference from the prior baseline study in 2014 where there was an average 

of 34 bulbs/lamps per home with an average of only one (1) LED per household.   

Other Appliances 

Residences in the State tend to have the expected number of core appliances (e.g., just over one 

refrigerator per household, along with about one stove-top range and one oven). In terms of in-home 

electronics, they tend to have: 

• Just over two televisions per household, with a similar number of set-top boxes. 

• An average of one gaming system box for every two households.  

• An average of around 2.5 total computers / monitors in each home, along with a single printer / 

copier. 

Supplemental Survey Findings  

Key findings from the supplemental surveys include: 

• Support for energy efficiency and renewables is very high. The majority of customers are aware of 

rebate programs and more than a third of the survey respondents report that they have participated.  

• Energy efficiency is a main driver in purchasing behavior. More than two-thirds of respondents report 

they typically purchase LEDs and almost all of those who have purchased LEDs (91%) have purchased 

ENERGY STAR® appliances. 
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• The two main drivers for the purchase of solar PV are saving money and environmental considerations. 

The majority of respondents with solar PV systems report that they use their air conditioning systems 

more often.  

• Electric vehicle (EV) saturation is likely to grow. Sixteen percent (16%) of respondent currently have an 

EV but a little more than half say they will buy an EV in the future. 

• There is clear interest in solar water heater, refrigerator, smart lamps and smart technology programs, 

as well as direct load control (DLC) programs aimed at water heating.  

Small and Medium Businesses 

Among small-medium business (SMB) respondents: 

• The most common business types 

reported are Retail (22%) and Offices 

(21%). 

• Warehouses (11%), Restaurants (8%), 

Healthcare facilities (7%), Manufacturing 

establishments (6%), and Multi-family 

properties4 (5%) are the next most 

common business types reported. 

Because the facilities in this category are, by 

definition, small/medium businesses, it 

should not be surprising that most are also 

relatively small in terms of the square footage 

they occupy.  

• In several business types (Retail, Office, 

Restaurant, Healthcare, Manufacturing, Agriculture, and Grocery), more than 60% of all establishments 

occupy fewer than 5,000 total square feet of enclosed space.  

• Only in Entertainment / Recreation, Schools, and (almost) Multi-Family do at least 20% of 

establishments report having more than 25,000 square feet of enclosed space.  

Space Conditioning and Water Heating 

While this varies significantly by business type, nearly 70% of SMB establishments say they are responsible 

for paying to cool their space. Among those who pay for their space cooling:  

• Room air conditioners (RACs) (27%) are reported as the primary form of space cooling most often 

among SMBs, but Packaged Units (24%) and Ductless Mini-Split systems (20%) are nearly as common, 

following by Ducted Split Systems (15%).  

o Manufacturing facilities, along with Multi-Family, Worship, and Agricultural establishments are all 

more likely than average to say their primary cooling system is composed of one or more RACs. 

 
4 Note that multi-family properties in the residential sector represent individual apartments, condominiums, or similar housing units for 

which unit owners (or renters) are billed for the electricity used in the unit. Multi -family properties in the nonresidential sector represent 

electricity use that is billed to a “building” (e.g., electricity used for common area space, or other shared purposes, or el ectricity used in 

master-metered buildings). 

•Less than 1 MM annual kWh

•Excludes Government, Military, 
Water/Irrigation, AOAO

SMB Definition

•60% have space smaller than 
5,000 square feet

•70% have and pay for cooling

•16% report having solar PV

Space 
Conditioning

•75% have no incandescent/ 
halogen bulbs

•41% have no traditional linear 
fluroscents

Lighting & 
Electronics
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• In total, just over 40% of SMB establishments say they pay for water heating as part of their electric 

bill.  

o This value varies substantially across business types, however, with lower values observed for Retail 

and Office establishments, and higher values (70-80%) observed for Restaurants, Worship 

facilities, Schools, Groceries, and Lodging facilities. 

• Among respondents who reported paying for water heating through their electric bill, traditional 

storage tank water heaters are most common (at 53%).  

o No other single type of water heater accounts for more than 10% of the units in this population.  

Lighting 

Almost all facility types tend to say that they are responsible for the electricity costs associated with 

lighting occupant spaces in their facility (with 80% or more giving this response). Lighting public spaces 

is a different story, however, with only just under 40% of total facilities indicating that they are responsible 

for the electricity costs associated with lighting public spaces in their establishment; although there are a 

few exceptions (such as Lodging and Worship) where this number is larger.  

Turning to the penetration of different lighting types, the data indicate that:  

• 75% of all facilities say they have NO incandescent / halogen bulbs, while 41% say they have no 

traditional fluorescents, 74% say they have no CFLs, 59% say they have no screw-in LEDs, and 59% 

say they have no linear LEDs (replacing traditional fluorescents). To be clear, this means that 

approximately 40% of all SMB establishments report having no LED lamps present. 

On average, SMB facilities have 82 lamps / fixtures present. Of this total : 28 are traditional fluorescents, 

while 21 are linear LEDs (replacing traditional fluorescents) and 13 are screw-in LEDs. Just six (6) are 

traditional incandescent bulbs, while eight (8) are CFLs.  

Total lamp counts per facility are lowest for Warehouses, Restaurants, Manufacturing, Healthcare, and 

Agricultural facilities. Alternatively, Schools, Multi-Use / Malls, Worship, Lodging, and Entertainment / 

Recreation facilities report the highest total lamp / fixture counts.  

• The highest counts for screw-in LED lamps come among Lodging facilities (with 93 such lamps present 

on average). 

• The highest counts for LEDs replacing traditional fluorescents are among Schools (with 77 such lamps 

present on average). 

Supplemental Survey Findings  

Key findings from the Supplemental surveys with SMB customers include:  

• Support for energy efficiency and renewable energy is also very high. However, in contrast to 

residential respondents, less than half of SMB respondents are aware of rebate programs and a little 

less than a quarter have participated. 

• As we found among residential respondents, energy efficiency is also a main driver in purchasing 

behavior for the SMB respondents. More than two-thirds of respondents indicate that they typically 

purchase LED lamps and among those, the vast majority indicate they have purchased ENERGY STAR 

equipment. 

• The primary drivers for purchase of solar PV systems are saving money and a desire to use renewables.   
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• Electric vehicle (EV) saturation is likely to stay pretty flat, which is in contrast to the residential sector. 

Six percent (6%) of SMB respondents report that they currently have an EV and 11% indicate they will 

buy an EV in the future. Eleven percent (11%) report have a charging station with 15% planning to have 

one or more in the future. 

• There is clear interest in solar water heaters and smart thermostat technologies among the SMB 

respondents. 

Larger Nonresidential and Government/ Military Facilities 

Larger nonresidential facilities were interviewed using instruments that were similar in content to those 

used for smaller facilities but were modified to accommodate the more complex operations present at 

most larger facilities. Larger nonresidential facilities represent customers with more than 1 million kWh 

usage along with the top (in terms of energy usage) AOAO, military and government accounts . The total 

of 93 larger nonresidential facility interviews covered a wide range of business types.  In the potential 

study this sector is combined with the SMB results to represent the commercial sector.5 We highlight a few 

key characteristics about this segment below. 

The most common types surveyed in this group included facilities described as:  

• Retail (19%) 

• Lodging (15%) 

• Healthcare (11%) 

• Grocery (11%) 

• Office (7%) 

• Manufacturing (7%) 

By definition, these facilities are larger than SMB nonresidential facilities, with: 

• Nearly half (45%) reporting at least 1,000 total building occupants during working hours during their 

high season, and only 5% reporting fewer than 50 total building occupants during those ti mes. 

• A quarter (25%) reporting that they have more than 500,000 square feet of space in their facility, with 

another 41% reporting that they have 100K-499K square feet of space. 

• Two-thirds (66%) reporting that they occupy all of their building, and another 20% reporting that they 

occupy multiple buildings. 

Additionally, survey findings indicate that: 

• The facilities occupied by larger nonresidential customers are widely dispersed in age, with 39% built 

before 1980 and 43% built since 1989. 

• Similar to SMB facilities, all of the facilities have and pay for cooling. The type of cooling is split 

amongst several different types of equipment including RTU’s, chillers, and ducted air conditioning 

systems.  

• The majority of facilities pay for water heating on their electric bill with standard storage tanks being 

the most prevalent type of water heating equipment. 

 
5 Except that military housing is combined with the residential results in the market potential study. 
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• Few facilities have traditional incandescent or halogen bulbs, although they are more prevalent in 

retail and food preparation space. 

• Some form of backup generation is common, with 39% of these facilities reporting the presence on 

onsite generation (other than PV) and 32% reporting the presence of PV generation.  
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1 

INTRODUCTION 
The 2019 Hawaii Statewide Baseline Energy Use Study (“the Baseline Study”) was designed to provide 

broad insight into the lighting, appliances, and other equipment used by most residential households and 

nonresidential business establishments in the State.6 

Overall Objectives of the Baseline Study 

The Baseline Study consisted of two parts: the core study and a series of supplemental surveys.  

The Core Baseline Study  

The Baseline study was designed to collect primary data on the building stock and appliance and 

equipment holdings, as well as other factors that affect the way that residential housing units and 

nonresidential facilities actually use electricity. The most important reasons for developing this 

comprehensive information were to support assessments of the State’s potential for additional energy 

efficiency savings, and to support measurement of the effectiveness of energy efficiency-related programs 

over time.  

A more detailed articulation of the goals of the Baseline study includes capturing and analyzing 

information that does the following: 

• Describes the nature and type of the electricity- and gas-using equipment currently onsite at both 

residential and nonresidential facilities served by a Hawaiian Electric operating company;  

o Provide inputs for the Hawaii Statewide Market Potential Study including estimated counts, overall 

assessment of efficiency levels (as expressed by equipment type and age, and reported status as 

ENERGY STAR equipment), and typical usage patterns for each type of equipment.  

o Establishes a baseline for measuring changes in the presence and use of this equipment over time.  

• Provides descriptive information about both the households and the nonresidential organizations that 

occupy those facilities; 

o Includes details regarding customer demographics / firmographics, and other relevant 

descriptors. 

• Establishes key characteristics for the physical structures that are present among these populations. 

• Provides the customer data required to support the Hawaii Statewide Market Potential Study, and to 

support the State and the electric utilities in the State in their electricity load and resource planning. 

• Provides benchmark information that supports efforts to monitor the effectiveness of Hawaiʻi Energy 

(HE) programs, or to otherwise track progress toward energy efficiency and related goals . 

• Supports planning for future energy efficiency policies and programs. 

• Provides data to support the planned update of the Statewide Technical Reference Manual (TRM). 

 
6 Note that the Baseline Study was specifically designed to provide information about most, but not all, electricity users in t he State, since 

it focused on the physical customers and geography served by the Hawaiian Electric companies, which means that it does not include 

customers served by the Kauai Island Utility Cooperative. See the section below on “The Geographic Focus of the Baseline Stud y” for more 

information on this subject. 



2019 Hawaii Baseline Study | Introduction 

   | 2 Applied Energy Group • www.appliedenergygroup.com 

• Supports other Evaluation, Measurement, and Verification (EM&V) customer-focused information 

requirements. 

The Supplemental Surveys 

In addition to the core Baseline Study research, a series of supplementary surveys with people who 

responded to the core Baseline surveys were conducted to capture information about market-related 

issues. Specifically, the research team designed a series of three separate surveys for each customer sector 

which, taken together, provide insight into the energy efficiency related actions that households and 

businesses in the state say they take, along with their thinking about why they take those actions. The 

findings from these additional (or Supplemental) surveys cover the following types of issues for both 

residential households and nonresidential facilities: 

• Perceptions about the importance of energy efficiency, how they implement energy efficiency, as 

well as the other perceptions and attitudes they have that may affect their efficiency -related actions. 

• Awareness and participation in existing energy efficiency programs, as well as stated interest in new 

energy efficiency-related programs. 

• Perceptions among PV households and businesses about the issues noted already, along with 

specific insight into the drivers and impacts of PV system installation. 

Geographic Focus of the Baseline Study 

In order to understand the geographic focus of the Baseline Study, it is worth reviewing the major islands 

(and Counties) that comprise the State of Hawaii:7 

• The City and County of Honolulu comprise the island of Oahu (“Oahu”).8 

• The County of Hawaii comprises the Island of Hawaii (“Hawaii Island,” or “the Big Island ;” both labels 

are used in this report). 

• The County of Maui (“Maui”) is defined as including the island of Maui, as well as the island of Lanai 

and most of the island of Molokai. 

o The islands of Kahoolawe and Molokini are officially part of the County of Maui, but they are 

uninhabited, and so have no electricity customers and are not included in the study.  

o Note that the island of Molokai also includes the small County of Kalawao, which is coincident 

with the Kalaupapa National Historical Park. The US Census indicates that there are fewer than 

200 residents of this county, and it is normally excluded from analyses of this type.  

• The County of Kauai comprises Kauai island. 

The Baseline Study focused specifically on the use of electricity among customers of Hawaiian Electric 

Industries (HEI) and its operating companies, including the Hawaiian Electric Company (HECO) which 

serves the island of Oahu, Hawaii Electric Light Company (HELCO) which serves Hawaii Island, and Maui 

Electric Company (MECO) which serves the County of Maui (COM). 

Note that the County of Kauai is served by an island-specific electricity provider (Kauai Island Utility 

Cooperative (KIUC)) that is structured as a generation, transmission, and distribution cooperative. Because 

KIUC does not typically participate in State energy efficiency programs (and, specifically, in programs 

 
7 There are other islands included within the boundaries of the State; however, these islands are not included here as “major” islands.  

8 Note that, for simplicity, we refer to “Oahu” here and in other places in this report, rather than to the official name of th e relevant county 

(“the City and County of Honolulu”). 
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provided by the PBFA, the Public Benefits Fee Administrator) Kauai was not included in the “Statewide” 

Baseline Study. 

Population Focus of the Baseline Study 

The analysis team defined the population of interest for the research as all of the customers / entities that 

are responsible for the use of energy sold by an HEI operating company. Note that this definition is critical, 

since it defines the universe of electricity users that represented eligible survey respondents for the 

research. See the Methodology section of this document for more information about how this definition 

of the population of interest for this research drove the sample and research design.  

Overall Organization of the Baseline Study Reports 

The Baseline Study is presented in two volumes. outlined below:  

• Volume 1: Survey Results. This volume provides a detailed review of the sample and research approach 

considerations which were used to both build the market research design and guide the 

implementation of the data collection activities. In addition, it provides summary research findings for 

the residential and nonresidential sectors core Baseline Study as well as the Market Issues research 

conducted in a series of Supplemental Surveys. 

• Volume 2: Appendix – Questionnaires, Ancillary Research Materials and Crosstabs. The Appendix 

includes copies of all of questionnaires and other market research materials used in implementing the 

Baseline Study, as well as data tables for the residential and SMB nonresidential populations. Data is 

not provided for the Large Customer population because the relatively small size of that sample would 

mean that some data could too easily be linked to specific customer establishments.  

As is noted elsewhere, the Baseline Study provides important inputs to the Hawaii Statewide Market 

Potential Study which leveraged energy-use estimates developed using the survey data inputs, in 

conjunction with the associated billing data for respondents, to build models of potential energy savings 

in this market. The energy-use baseline, which was developed using the Baseline Study, is described in the 

Market Potential Study report. 
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2 

RESEARCH METHODOLOGY 
In some situations, it is reasonably simple to jump in and start designing a new market research survey or 

set of surveys. The Baseline Study could not be described as “reasonably simple,” however. As a result, it 

was necessary for the research team to work carefully through the process by which survey samples should 

be organized and prioritized, the informational content that had to be captured, and the research methods 

that should be used to capture that information. This chapter reviews the logic of the analysis conducted 

by the team that led to the final research design and data capture process. An overview of the data 

collection activities covered in this report is shown in the table below.  

Table 2-1: Overview of Methodology 

Sector Definition 
Sample Size after 

Cleaning & 
Aggregation 

Data Collection 
Method 

Completed 
Interviews 

Incentives 

Residential HEI Residential Accounts 333,775 Phone Audit 403 $50 

SMB  
HEI Nonresidential Accounts less 

than 1M kWh 
18,442 

Phone Audit 

Mail Online 

373 

862 

$75 

$50 

Large 
Customer 

HEI Nonresidential Accounts > 1M 
kWh & largest military, 

government and AOAO accounts 
972 

Onsite and 
telephone 
interviews 

93 None 

Sample Selection and Design 

An important starting point for any primary market research effort is to focus first on understanding the 

entities that are eligible to be interviewed. As a general rule, the team defined HEI “customer accounts” 

as the starting point for determining the eligible universe (or sample frame) for the surveys.  

Having said this, however, there were still decisions to be made about exactly which accounts should be 

included in the sample frame, how those sample points should be aggregated, and how those sample 

points should be allocated to different portions of the research design. The sections below take up these 

issues, first for the residential sector, and later, for the nonresidential sector. 

Residential Sector 

AEG reviewed the file of residential customer accounts in detail, attempting to determine which customer 

accounts should be included in the Baseline research sample.  The AEG team also worked closely with the 

HECO market research team throughout this process in order to ensure that residential survey sample 

cleaning and selection process was conducted exactly the same way for both the Baseline Study and the 

HECO RASS Study which was to be implemented by HECO during the same approximate time frame.  

Sample Universe Analysis and Cleaning 

Analysis of the residential sector sample frame started with a dataset provided by HECO that included all 

of the HEI residential accounts and their associated usage information for the last twelve months as of 

December 2018. The analysis team began their assessment of the dataset by exploring the unique 

subpopulations that appeared in the file and that should have been accounted for in building the 

residential sector sample design. 
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As a first pass, the team determined the following: 

• The initial HECO file showed a total of approximately 492,000 residential accounts using 3,200 GWh 

annually. 

• From this total, the team eliminated those accounts that were either closed (approximately 114,000 

accounts) or had less than six months of usage history9 ( just under 25,000 accounts). 

Eliminating these two populations left a total of just over 350,000 residential accounts.10 Before describing 

further adjustments to this working total of 350,000 residential accounts, it is worth comparing this value 

to the number of occupied housing units reported by the US Census / ACS. The Census indicates that (as 

of 2017) there were approximately 435,000 occupied housing units in the three relevant counties of the 

State of Hawaii.11 Note, however, that there are two significant factors that affect the linkage between 

occupied housing units and HECO residential accounts: 

• A significant portion (around 19%) of the total population of HECO residential accounts move in / 

move-out in a given year, and so may not be an active account at any given time.  

• A significant portion of total occupied housing units are not HECO residential accounts either because 

they are located in a master-metered building, or because they are military housing. Both of these 

populations are not included in the definition of the residential sample universe because they 

represent nonresidential load (that is, they are “behind” nonresidential meters). The number of 

housing units located in military housing is estimated by HECO at approximately 17,000 – 19,000 units, 

while the number of units in master-metered buildings is estimated by HECO at approximately 30,000 

– 35,000. 

The low usage accounts (25,000), the military housing units (18,000) and the units in master-metered 

buildings (32,000) total to around 75,000 housing units. When these are subtracted from the total number 

of Census-defined housing units (the 435,000), then the result is 360,000, which maps well to the working 

total of HECO “live” accounts before any further exclusions are made.  

One additional note on this subject is also worth making here, however. The Census defines “occupied” 

housing units as a primary place of residence. Any given individual, in other words, can only have (from 

the perspective of the Census) a single residence. This means that housing units that are not a primary 

residence—such as a housing unit that is used only part-time (e.g., for vacation, whether or not that use 

includes any time allocated to vacation rentals)—is not considered an “occupied” housing unit. According 

to this criterion, there may be a significant number of HECO accounts which are (from the perspective of 

the Census) not “occupied housing units” because they are either occupied only part-time by the owners 

or are primarily used as rentals. Since this number is unknown, however, the team was not able to 

determine how to use this information to adjust the analysis further. 

After a detailed review of the approximately 353,000 active HECO residential accounts, the AEG analysis 

team determined that several accounts were still included in this population that should be excluded from 

the survey sample including: 

 
9Note that AEG typically excludes accounts with less than six months of usage history because the shorter the usage history, the greater 

the error in extrapolating to annual electricity usage for these customers.  

10 Note that AEG did not attempt to aggregate these accounts since this is rarely required (it is sometimes the case that additional struc tures 

on a given residential property will have multiple meters for an Ohana, barn, garage, or other outbuilding, in additional to  a core structure, 

but this is rare). Where multiple structures do appear under the same meter (e.g., an Ohana on the same meter), respondents w ere asked 

to include the Ohana in their description of their property. 

11 US Census, Physical Housing Characteristics for Occupied Housing Units, 2017 American Community Survey – 1 Year Estimate. 
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• Approximately 2,000 accounts (using less than 1% of all residential annual kWh) that HECO assigns to 

a “Do Not Contact” list. 

• Approximately 11,000 low usage / non-photovoltaic (non-PV) accounts using just 0.3% of all residential 

annual kWh. 

The HECO market research team was able to determine PV status for all accounts and all PV accounts 

were left in the eligible sample universe, regardless of the number of kWh “purchased” from HECO in 

the preceding year. Small, non-PV accounts (those using less than 100 kWh per month on average), 

however, were eliminated from the sample universe on the grounds that these accounts represent a 

very small portion of both total electricity usage and a tiny proportion of any potential EE -related 

savings. 

• Approximately 1,600 accounts with international mailing addresses.  

These accounts are legitimate residential accounts, but because they are owned by non-US residents, 

it is highly unlikely that they would respond to survey requests. These accounts have also traditionally 

been excluded from prior HECO RASS Studies. 

• Approximately 1,900 residential accounts that are physically mixed in with nonresidential accounts 

(e.g., a residential account that is part of a nonresidential facility, or is a boat, or other atypical 

structure). 

These accounts are also legitimate residential accounts, but because they are physically part of a 

larger nonresidential facility, the team determined that it was unlikely that the accounts could be 

accurately sampled and correctly specified for respondents. 

• Approximately 3,400 large residential accounts that use on average more than 2,000 kWh per month.  

The AEG team believed that these accounts were certainly eligible for inclusion in the Baseline study 

design, but the concern was that these accounts were unlikely to respond to traditional survey 

approaches.  

Applying these exclusions to the starting “live” HECO sample universe resulted in the values outlined in 

Table 2-2. 
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Table 2-2: Residential Sample Universe Analysis 

 
Count of 

Residential 
Customer Accounts 

Percentage of  
Total Count 

Total Annual  
kWh 

Percentage of  
Total kWh 

Starting Point Residential File 
(excluding closed accounts and 
those with less than six months 
of usage data) 

353,645 100.0% 2,105,159,156 100.0% 

Sample Exclusions / Moves     

Do Not Contact List 1,996 0.6% 17,707,462 0.8% 

Non-PV, Low Usage 11,054 3.1% 7,667,723 0.3% 

International Mailing Addresses 1,604 0.5% 11,905,189 0.6% 

Sites Mixed with Commercial Bills 
and/or NonRes Campus 

1,855 0.5% 11,965,930 0.6% 

Res Large Accounts 3,361 0.9% 121,205,479 5.8% 

Total Sample Exclusions / Moves 19,870    

Core Residential Sample File 333,775 94.4% 1,934,707,373 91.9% 

Given these exclusions, the population of residential HECO accounts that were defined as eligible for 

sampling included just under 334,000 total residential accounts, using just under 92% of all eligible annual 

residential kWh.  

Preparing and Drawing the Residential Sample 

Table 2-3 shows the residential sample universe by Island / County. Since there was no option to use other 

variables in the sample design, the team chose to select a simple random sample from this universe, and 

then to manage that sample once it was in the field in order to ensure that there was reasonable coverage 

by Island / County. The team randomly selected 19,000 sample points at one time from this universe, 

assigning 11,000 sample to the RASS Study and 8,000 sample points to the residential Baseline survey. 

Table 2-3: Residential Sample Universe by Island / County 

 Oahu Maui Hawaii 

Total eligible residential accounts 
(Count) 

222,803 50,781 60,191 

Total eligible residential accounts 
(% of total) 

66.8% 15.2% 17.4% 

HECO and AEG tested the samples drawn and verified that the samples mapped very well to the underlying 

sample universe by usage and geography. Since the AEG team was dealing with a smaller sample size, the 

team chose to manage the Baseline Survey sample to yield approximately 100 completed surveys in both 

the counties of Maui and Hawaii, in order to ensure minimum sample sizes in those areas. Additionally, 

the team imposed a limit on the number of completed Baseline residential surveys that could be 

completed by respondents age 65 or over. The team was concerned that, without such a limit, older 

respondents could be substantially over-represented in the survey. The HECO RASS Study did not include 
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respondent age quotas because the survey was conducted by mail and online, and respondents could not 

be easily disqualified on age. 

Nonresidential Sector 

AEG’s analysis of the nonresidential sector sample frame started with a dataset provided by HEI that was 

described as including all of the HEI nonresidential accounts through December 2018. That file included 

58,620 accounts representing approximately 5,660 GWh (for the past 12 months of electric usage).  

Initial Nonresidential Sample Cleaning 

As an initial pass at cleaning this file, the AEG analysis team conducted a detailed visual review of the full 

set of accounts in order to determine if there was sample cleaning, or other sample adjustments that 

should be implemented. The team determined that the following groups should be eliminated from the 

sample (See Table 2-4 for detailed information about each exclusion): 

• Closed accounts – Accounts that were closed within the last year were still in the file and were 

removed. 

• Small / Non-distributed energy resource (Non-DER) accounts – The analysis team determined that 

accounts with a normalized annual kWh usage of 1,200 kWh or less (100 kWh per month) should be 

eliminated from the sample universe. The logic for this exclusion was that these customers have very 

little potential EE opportunity, and so did not warrant the cost of surveying them. 

• Accounts with less than 180 days of usage information – AEG typically excludes accounts that do not 

have at least six months of usage data so that usage information can usefully be mapped to equipment 

presence data within the context of the Potential Study. 

• Outdoor structures – AEG typically excludes those accounts serving only outdoor structures (e.g., 

having no enclosed space) from the sampling universe since the Baseline survey is structured to focus 

on accounts with enclosed space. 

o There are two categories of outdoor structures that were eliminated from the survey universe – 

wells / lights / pumps, and outdoor communications structures (e.g.,  cell towers, repeaters). It is 

important to note that, while these structures were eliminated from the survey sample, they were 

not eliminated from analysis in the Potential Study. 

• Other non-qualifying accounts – The analysis team also identified and excluded from the survey 

sample a group of non-qualifying accounts (e.g., HEI accounts, HE accounts, accounts linked to wind 

or geo-thermal production facilities) because these “utility” accounts are not typically eligible for PBFA. 

This initial set of sample universe exclusions are described in Table 2-4 which indicates that just over 12% 

of all the accounts were eliminated as a result of these steps. These accounts, however, only account for 

just over 5% of GWh, with the outdoor communications structures accounting for around half of that total.  
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Table 2-4: Initial Exclusions from Total HEI Nonresidential Account File  

 Accounts Electricity Usage (GWh) 

 Number % Number % 

Starting Point – Total Accounts 58,620 100.00% 5,260.0 100.00% 

Closed Accounts 1,132 1.93% 81.7 1.55% 

Low Usage / Non-DER Accounts 2,549 4.35% 1.2 0.02% 

Accounts with less than 180 days of usage  737 1.26% 6.4 0.12% 

Wells / Lights / Pumps 99 0.17% 7.7 0.15% 

Outdoor Communications Structures 2,695 4.60% 127.9 2.43% 

Other Non-Qualifying Accounts 239 0.41% 45.2 0.86% 

Total Non-Qualifying Accounts 7,451 12.71% 270.1 5.13% 

Remaining accounts 51,169 87.29% 4,989.9 94.87% 

Nonresidential Sample Aggregation and Classification 

The 51,169 accounts left after the sample exclusions represented the group of accounts that defined the 

base sample universe for the nonresidential Baseline Study. With this base sample universe defined, the 

team then implemented two additional analytic processes: 

• Step 1 involved aggregating customer accounts to “customer establishments;”  

• Step 2 involved assigning portions of the sample universe to different research methodologies.  

The Step 1 analysis was based on the decision by the research team to define the “thing” to be sampled 

and surveyed as a “customer establishment,” rather than a customer account . This is important because 

customer establishments are (often) not the same things as customer accounts. By a “customer 

establishment,” the team referred to a given nonresidential organization’s operations at  a specific, 

contiguous physical location. The challenge here is that a utility account – in many cases – differs from an 

establishment because there are sometimes multiple electricity meters at a given physical location which 

are billed to the same organization. This happens when, for example, an organization has separate meters 

for common space, the elevators, the outside lights, and possibly for other separate end uses at the same 

physical location. 

Note also that a “customer establishment” may or may not overlap with a building. Some customer 

establishments may compose a building (with or without multiple meters / accounts), but others will only 

compose a part of a building, and others may include multiple buildings that are contiguously located  

(e.g., a campus). 

In order to deal with this issue, AEG implemented a rigorous process to aggregate utility accounts to the 

level of establishments. The logic for doing this is that survey respondents are best suited to answer 

questions about equipment onsite for a given physical location, and they are often not clear on wha t is 

covered by one specific meter or another. It is also not sensible to attempt to conduct multiple surveys 

with a given respondent to cover different meters at a given location.  

The process that AEG used to aggregate meters was as follows: 

• Rationalize the spelling of names and addresses as much as possible. 

• Assign a geocode (e.g., physical location) to each service address.  

• Match individual accounts that have the same (or equivalent, or adjacent) service addresses and the 

same customer name. 
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• Leverage geocode information to resolve aggregations that are unclear. 

• Review all aggregations visually / manually to verify their sensibility.  

• Review all non-aggregated cases visually / manually to verify that additional aggregations are not 

appropriate. 

The end result of this aggregation process was the creation of the final set of sampling units (“things” that 

can be surveyed) that represented the sampling universe for all of the nonresidential surveys. Note that 

this set of establishments still accounted for all of the electricity used in the original universe of accounts 

(since when accounts are aggregated, their electricity usage is also summed to the establishment). 

Once the account aggregation step was completed, the team moved on to the second analytic step noted 

above – the assignment of different customer populations to different research methodologies. The 

Baseline Survey design is discussed in detail later in this report, but for purposes of this discussion, the 

key distinction is that the survey design includes some data collection methodologies that are best suited 

for SMB (small / medium business (nonresidential)) accounts, and a different data collection methodology 

that is best suited for larger and / or more complex establishments. 

Some survey designs (such as mail-to-web surveys or traditional structured telephone surveys) typically 

work well in gathering data from SMB survey respondents , but these methodologies do not work as well 

with larger and / or more complex customer establishments. For this reason, the Baseline Study research 

design also included a set of in-depth onsite and / or telephone interviews that are typically recruited 

using an Executive Interviewer and conducted by Energy Engineers, or other substantive experts.  

Ultimately, the team chose to assign all of the nonresidential sample to the SMB research design, except 

for specific groups of customer establishments that were assigned to the in-depth, or Large Customer 

Interview (LCI) survey methodology: 

• The 558 (aggregated) customer establishments that used at least 1 million kWh in 2018. 

• The more than 6,000 accounts associated with County, State, and Federal customers. The team was 

aware that most government accounts (and, in particular, State and Federal accounts) cannot 

participate in surveys as a matter of policy. Of course, some specific respondents at government 

facilities may respond to specific survey requests (typically where a special relationship exists that 

makes this possible), and where this is true, the team did not want to ignore this. Since this is rare, 

however, AEG believed that these accounts should be allocated to the Large Customer in-depth survey 

methodology, since that recruitment approach would maximize the likelihood that these accounts 

would be interviewed.  

• The 167 accounts linked to Military account owners fall into a similar category as do the other 

government accounts. While these are often large users, they typically do not respond to survey 

requests, except in special cases. 

• The 151 water / irrigation accounts were set aside for separate analysis. Because these accounts, 

essentially, represent pumps, the team determined that the best way to handle these accounts was to 

conduct a separate case study of these facilities within the context of the Potential Study. 

• The 2,962 Association of Apartment Owners (AOAO / AOUO) accounts were also assigned to the LCI 

survey methodology. The team’s logic here was that, because these accounts are not traditional 

establishments, and because the managers for these accounts typically (or at least often) work for 

property management firms, it made the most sense to also ass ign these accounts to the LCI 

methodology. 
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Table 2-5 describes the counts for the nonresidential sample universe (before and after account 

aggregation) across the different types of establishments just outlined. 

Table 2-5: Assignment of Accounts to SMB / LCI Surveys 

 Accounts Electricity Usage (GWh) 

 
Number Before 

Aggregation 
Number After  
Aggregation 

% After 
Aggregation 

Number % 

Starting Point – 
Qualifying Accounts 
After Exclusions 

51,169 24,932 100.0% 4,990 100.0% 

Accounts with more 
than 1 MM annual kWh 

558 558 2.2% 1,786 35.8% 

Government (non-
military) 

6,097 4,241 17.0% 975 19.5% 

Military 167 147 0.6% 1,030 20.6% 

Water / Irrigation 151 151 0.6% 49 1.0% 

AOAO / AOUO 2,962 1,393 5.6% 350 7.0% 

Total Accounts Removed 
from SMB 

9,935 6,490 26.0% 4,190 84.0% 

Qualifying SMB Accounts 41,234 18,442 74.0% 800 16.0% 

There are several important takeaways from this table, including that: 

• After accounts are aggregated, SMB establishments represent three-quarters (74%) of all qualifying 

nonresidential customer establishments but represent 16% of total annual electricity usage. 

o Even more importantly, there are only just over 18,000 total SMB establishments available to be 

surveyed. 

o This issue will be addressed further later in this report, but, since the SMB research design required 

at least 18,000 initial sample points to get the required number of completed surveys, this meant 

that all of the sample points available were included in the SMB survey fielding.  

• The 26% of accounts removed were used to create the LCI sample frame. 

o Note that, while it was technically possible to conduct LCI surveys with any of these customers, 

significant portions of these groups were simply not accessible to be surveyed. 

o A total of 972 accounts were sampled for the LCI survey which included all accounts over 1 million 

and the largest government, military and AOAO accounts. 

Information Requirements and Questionnaire Development 

The next step in the process of structuring this research study was to understand the survey content that 

was needed to meet the team’s analytic objectives. Once the information to be captured in the research 

was specified, then it was possible to design the surveys and the questionnaires, as well as the analysis 

and reporting guidelines. 

Note that the discussion in this chapter refers specifically to the questionnaires developed as part of the 

core Baseline surveys. As has been described elsewhere, the overall Baseline project also included the 

administration and analysis of several Supplementary surveys which focused primarily on addressing 
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market issues, rather than the technical issues addressed by the core Baseline surveys. The content and 

administration of these Supplementary surveys is described in a separate Volume of this report.  

Core Survey Content 

The AEG team developed content requirements for the Baseline surveys by reviewing prior Baseline 

surveys and prior HECO RASS Studies, and by capturing requirements from all portions of the AEG EM&V 

team. Once a draft set of content requirements was defined, the survey team then accounted for changes 

to those requirements suggested by the EEM, before circulating the requirements to Hawai ‘i Energy, 

Commission Staff, and HECO staff for additional comment and markup. All feedback from reviewers was 

integrated into the final survey content requirements document. 

The complete and final survey content requirements document is included in the Appendix to this report, 

but key content areas are outlined below: 

• Buildings 

o Type, size, age, construction 

o Hours of operation 

o Occupancy 

• Occupants 

o Number, type, descriptors 

o End uses for which they are responsible 

o EE program involvement 

• Equipment (type, size, number, age, nature of use, efficiency level)  

• Cooling system(s), including fans 

o Heating  

o Water heating 

o Interior / exterior lighting 

o Faucets / showerheads 

o Residential appliances (kitchen, laundry, entertainment, computer-related, other) 

o Commercial appliances / equipment (cooking, refrigeration, heating, computer-related, motors, 

compressors, other equipment (e.g., vending, ice machines, etc.)  

o Pools, spas 

o PV / electric vehicles (EVs) and chargers 

o Onsite power 

Once the survey content was translated into questionnaire content, the total number of items of 

information required from each survey respondent was significant (numbering several hundred items for 

each respondent). This fact meant that the research design had to be structured in a way that would make 

it possible for respondents to provide this level of detail in a consistent and accurate way. A unique 

research design was developed for the Baseline studies that enabled this level of data collection accuracy. 

Questionnaires for all of the Baseline surveys that capture the content outlined in this chapter were 

developed and tested. These questionnaires are included in the Appendix. 
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Research Design 

Research design refers to the process of determining the specific methodology that is used to collect 

market research data. In this case, the research design was complex because several different data 

collection methodologies were used across different populations. 

Overall Approach to Research and Sample Design 

The AEG team’s overall approach to research and sample design is to focus research resources on those 

populations that yield the greatest value in terms of creating insight into energy efficiency pra ctices and 

opportunity, while ensuring that all sub-populations have a non-zero, and known, probability of being 

selected for the survey. Additionally, research designs also attempt to ensure that as much of the survey 

content required can be collected, though this is not always possible in a single questionnaire. 

As discussed earlier, the research team organized the research design separately for residential and 

nonresidential customers and – for nonresidential customers – differentiated between the LCI survey and 

SMB surveys.  

Residential Research Design  

AEG’s proposed research and sample design for the residential sector mapped logically to the structure 

of the design proposed for the nonresidential sector, though it was organized to take advantage of th e 

fact that HECO was planning to conduct a residential appliance saturation survey (a RASS) during 1Q 2019, 

and coordination with that survey was possible.  

Given this fact, the Baseline survey design included: 

• Leveraging the 2019 HECO RASS as a secondary resource for the potential study. Since the HECO 

RASS Study typically samples by island and energy use and has a relatively large sample size (several 

thousand respondents), it could provide the level of granularity required for almost any desired 

analysis required by the potential study. 

o Since it was possible to coordinate with the HECO team on questionnaire design and sample 

design, it was possible to coordinate survey content between the RASS and the Baseline phone / 

audit survey to avoid duplication.  

o Because the HECO RASS used a mail survey invitation to complete a survey either on paper or 

online, with either no – or a small – incentive, it was not possible to cover all of the technical 

information requirements for the Baseline study in the RASS.  

o Note that, while the HECO research team worked closely with the Baseline study team to 

coordinate as much as possible on questionnaire design and sample preparation issues, ultimately, 

the RASS is a HECO effort, and as such, HECO was responsible for final decis ions about RASS-

study design and implementation. 

o The HECO RASS results are not reported in this document.  They are HECO’s domain and the 

results are provided in a separate report.  HECO shared the data with AEG to provide the necessary 

inputs for the potential study. 

• Conducting a phone audit (P/A) survey of 45+ minutes in duration among residential customers . 

o These surveys are designed to capture more detailed information from customers by having them 

complete what is effectively a “guided walk-through audit” of their residence, in which respondents 

go through their home on a room-by-room or area-by-area basis and respond to questions about 

energy-using equipment in-place for each room or area. These longer, more detailed surveys 
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made it possible to capture all (or at least most) of the relevant technical information required for 

the research plan, and in many cases, to capture nameplate information as well.  

o Note that nameplate information could also be captured for water heating and cooling equipment 

without having to depend on residential respondents deciphering label codes. Rather than doing 

this, respondents were given the opportunity (for an additional incentive) to take pictures of their 

equipment nameplates and submit these photos via email to the survey team. 

o A total of 400 completed P/A surveys among residential customers were targeted. An incentive 

of $50 was provided for all completed interviews. 

Note that, while the questionnaires for the RASS Study and the Baseline P/A could be coordinated, the 

Baseline team did not plan to merge the resulting survey databases for the two efforts. Certainly, the team 

planned to analyze the differences between the two surveys, but the fact that the two surveys used 

fundamentally different methodologies (with the RASS completed mostly on paper) meant that it would 

likely make more sense to analyze the results of the two surveys separately.  

Respondent screening for the P/A survey required that respondents indicate that:  

• They were knowledgeable about the service address included in the sample. 

• They had a primary or shared role in making energy-related decisions about things such as adjusting 

their home’s thermostat, selecting light bulbs, or selecting new appliances . 

• They were 18 years of age or older. 

• Their electric bill for the relevant service address covered at least one significant end use  (heating, air 

conditioning, water heating or lighting). 

Note that because the HECO RASS Study was self-administered, it was not possible to implement the same 

type of respondent screening that was used in the Baseline Study survey. 

Residential Sample Design  

The Baseline research team, working with the HECO RASS team chose to implement a simple random 

sample as the core sampling approach, without significant over-sampling. The team did manage survey 

quotas to ensure minimum coverage by island and energy use quartile, but did not oversample in any of 

these categories. The simple random samples for both surveys (11,000 sample points allocated to the RASS 

and 8,000 sample points allocated to the Baseline P/A survey) were selected at the same time as part of 

a single sample, in order to ensure that they could be consistently mapped to one another. The boundaries 

that defined the sample universe from which these survey samples were selected are outlined in a prior 

section of this report. 

Nonresidential Baseline Research Design  

In order to capture all of the technical information desired for the research, the Baseline survey team 

designed and ultimately implemented three different survey efforts within the nonresidential sector. Note 

that non-technical information that was also defined as important by the research team (e.g., attitudinal, 

behavioral, and similar content) was assigned for data collection to a set of separate Supplementary 

surveys which are described in a standalone report.  

The core research design for nonresidential customers ultimately included:  

• Implementing a mail / online (M/O) survey with SMB customers . 
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o The goal of this survey was to cover most of the desired survey content with reasonable granularity 

(that is, providing a reasonable basis for exploring specific sub-populations of interest) with a 

target sample size of approximately 1,000 completed interviews.  

o Sampled customer establishments were mailed a physical letter delivered via USPS inviting them 

to go online to complete a survey about energy use and earn an incentive of $50.  

The survey team realized that even with this survey length, the surveys would not be able to capture all 

of the technical information desired but would capture most of that information. In order to address the 

“missing” technical information, the AEG team also designed and implemented:  

• A telephone audit (P/A) survey of 45+ minutes in duration among SMB customers . 

o A telephone audit (P/A) survey is designed to both capture more detailed information from 

customers and to do this by having customers complete what is effectively a “guided walk-through 

audit” of their facility in which respondents go through their facility on a room-by-room or area-

by-area basis and respond to questions about energy-using equipment in-place for each room 

or area. In this way, survey respondents can be on the phone for much longer than a typical survey 

(45 minutes to an hour in duration) and responses are more accurate (because respondents are 

only “counting” end uses on an area-by-area basis, rather than trying to estimate the number of 

a given end use in their total facility (for example). These longer, more detailed surveys made it 

possible to capture all (or at least most) of the relevant technical information required for the 

research plan, and in many cases, to capture nameplate information as well.  

o Note that nameplate information could be captured for water heating and cooling equipment 

without having to depend on respondents deciphering label codes. Rather than doing this, 

respondents were given the opportunity (for an additional incentive) to take pictures of their 

equipment nameplates and submit these photos via email to the survey team.  

o The ingoing survey plan called for completing up to 400 full surveys of this type and offering 

respondents who completed one of these P/A surveys an incentive of $75 for doing so.  

• Onsite or telephone in-depth interview (IDIs) as part of the Large Customer Interviews. 

o Large customer IDIs can run from an hour in duration to several hours, and they are typically 

allocated to larger customers, partly in reflection of their importance as energy users and 

customers, but also in order to deal with what are almost always unique sets of (sometimes quite 

sophisticated) equipment. 

o Note that while the survey team’s ingoing inclination was to conduct these IDIs only as onsite 

interviews, the team recognized that some respondents can – and sometimes prefer – to conduct 

these interviews over the telephone. The reality is that, while full site walk-throughs are nice at 

large facilities, they are also sometimes not realistic. Given this fact, even many “onsite” interviews 

do not involve much more than sitting in the respondent’s office whi le s/he uses their own 

knowledge or accessible records to answer most questions.  

o In general, then, AEG preferred to conduct these interviews in-person and onsite but did not 

consider this a necessity. If the respondent would only do the interview if it could be conducted 

by telephone, or if there were other reasons for doing the interview by phone, AEG believed that 

this was reasonable and appropriate for some customers. 

o The AEG team contemplated offering monetary incentives for this population, but ultimately 

determined that there were not likely to be any meaningful advantages from doing so. Given the 

time commitment required for these respondents, any realistic incentive would not really pay the 



2019 Hawaii Baseline Study | Research Methodology 

   | 16 Applied Energy Group • www.appliedenergygroup.com 

respondent for their time and is unlikely to motivate participation if a respondent is not originally 

inclined to do so. Additionally, since most larger business respondents are not allowed to accept 

incentives, this means that incentives are simply not motivating for most of these respondents.  

The research design treated the mail / online surveys of SMB customers as reasonable (if not completely 

comprehensive) surveys that could be used for most of the required inputs for the Potential Study, with 

the phone / audit (P/A) interviews treated as more accurate and more comprehensive versions of the M/O 

interviews. As a result, it was the intention of the research team to draw both of the samples for the M/O 

and P/A surveys at the same time so that, taken together, the two samples represented a single random 

sample of the SMB population.  

Once the SMB surveys were completed, the team aggregated the two databases to create a single sample 

representing the SMB population. This total sample size for this single sample would, if all targets were 

met, represent up to approximately 1,400 total respondents. The team believed this would be a reasonable 

total sample size target for two reasons. First, because at that size the team could be reasonably sure that 

most business types would be represented adequately (that is, with at least 30 respondents). With 1,400 

total respondents, even relatively low incidence (but important) business types (such as lodging, 

education, and restaurants) would be likely to have reasonable minimum sample sizes. Second, while a 

total targeted sample size of 1,400 would yield a 95% confidence interval of + / - 2.2%, if it was possible 

to fully meet this target, this confidence interval would not be significantly affected if final sample counts 

fell short of initial targets. For example, if the actual final total sample size was only 1,200, this would only 

move the confidence interval for the total sample from + / - 2.2% to + / - 2.4%. The implication here is 

that the total sample size was designed to be large enough so that even if it were not possible to fully 

meet all survey targets, the resulting (smaller) sample would still be large enough to support all of the 

team’s analytical goals for both the total population and for key business types.  

Note that across all of the nonresidential surveys, respondents were screened to ensure that: 

• They were at least somewhat knowledgeable about their organization’s operations at the specified 

service address. 

• The service address referenced included at least some enclosed space. 

Nonresidential Baseline Sample Design  

The AEG team began the sample design step by reviewing the “sample universe” analysis described in a 

prior section of this report, focusing on understanding the number of nonresidential customer 

establishments available for inclusion in the sample.  

• In round numbers, there are approximately 18,000 SMB customer establishments and 700 core LCI 

establishments, along with other additional sub-groups. 

• The team determined that sample points should be allocated to the mail / online survey a t a ratio of 

10:1 (or, 10,000 sample points) and to the P/A survey at a ratio 20:1 (or 8,000 sample points). 

• AEG divided the SMB sample into thirds (tertiles) based on energy consumption and had intended to 

over-sample the higher third of this population for both surveys (in order to include more, higher use 

establishments). 

• Given the fact that the base sample allocation effectively used up the entire, available customer 

universe of eligible establishments, however, this means that effectively all of the available customer 

universe was made available for survey fielding. 

• Similarly, the research team made the entire sample of LCI establishments available for survey fielding 

as well.  
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• Note that for all of these sample points, the research team retained information about each sample 

point (including usage information, as well as rate, DER status and other sample-based information, 

but NOT including any information about customer name or other personally identifying information) 

so that this information could be linked to the survey responses provided for analysis. 

Supplementary Research and Survey Design  

The Baseline surveys outlined so far focus almost exclusively on technical questions about buildings / 

residences and appliances / equipment. Given this fact, the team also determined that separate surveys 

should be used to explore any required additional information about attitudinal, behavioral, or similar 

issues. The team determined that the most efficient way to capture this information would be to conduct 

a series of Supplemental surveys that could be implemented as smaller, standalone data collection efforts.  

Ultimately, the supplementary survey effort involved the following design:  

• Creating three separate surveys for each customer sector that focused on:  

o Current energy efficiency-related issues 

o Likely future energy efficiency-related behaviors 

o PV-related behaviors, both post-PV installation, and likely future actions 

• Respondents who completed the HECO RASS, the residential P/A survey, the nonresidential M/O 

survey, and the nonresidential P/A surveys were asked if they would be interested in completing 

follow-on surveys which would offer additional incentives for completion.  

• Respondents who indicated a willingness to complete a supplemental survey constituted the samples 

for these surveys and would be randomly assigned to a survey (although respondents were required 

to have a PV system in place in order to respond to the PV survey) . 

•  Supplemental surveys were planned as online surveys, with respondents recrui ted by email (as 

provided when they agreed to complete a follow-on survey) and offered an incentive of $25 for 

completing the survey. 

Field Data Collection 

The Baseline research conducted in 2019 involved multiple research elements conducted at approximate ly 

the same time (during the first three quarters of 2019). This chapter provides descriptive information 

documenting the process by which those data collection efforts were implemented.  

Baseline Residential Phone / Audit (P/A) Survey 

AEG contracted with Ward Research (Ward) (located in Honolulu, HI) to conduct the telephone 

interviewing for the residential survey. The final questionnaire to be used for the survey was programmed 

by Ward for telephone administration. Members of the AEG team ensured that the programmed version 

of the survey maintained full fidelity with the original final version of the questionnaire provided by AEG.  

Data collection for this survey began on February 27, 2019 and was completed on April 9, 2019, with 403 

surveys completed. Besides these core survey responses, interviewers also captured 188 photos of water 

heater nameplates and 93 photos of cooling system nameplates.  

While the survey was in the field, AEG worked with Ward to implement soft quotas for island (targeting 

approximately 200 interviews on Oahu and 100 each for Maui County and Hawaii island) and age 

(specifically, capping the total number of respondents 65 years old and older). These soft quotas were not 
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intended to over-sample any population, but rather, to ensure that key groups were not over-represented 

by happenstance. 

The original 8,000 residential sample records were allocated randomly into several batches so that pre-

survey notification letters could be mailed. These letters told respondents about the survey and the survey 

sponsors, and told them that they might be contacted to complete a survey. (See the Appendix for a copy 

of this letter.) Ultimately, four separate batches of pre-survey notification letters were mailed (on February 

20, February 28, March 13, and April 2). 

All interviewing was conducted from the Calling Center in the Ward Research downtown Honolulu office 

between the hours of 12:30pm and 8:30pm on weekdays and 9:00am and 5:00pm on weekends. All 

respondents were paid an incentive of $50 for completing the core survey and an additional $10 for each 

system nameplate photo they provided. 

Baseline Nonresidential Phone / Audit (P/A) Survey 

AEG also contracted with Ward to conduct the telephone interviewing for the nonresidential survey. The 

final questionnaire for the survey was programmed by Ward for telephone administration, and members 

of the AEG team ensured that the programmed version of the survey maintained full fidelity with the 

original final version of the questionnaire provided by AEG. 

Data collection for this survey began on March 7, 2019 and ended on April 24, 2019. The team chose not 

to send pre-survey notification letters to this population, since it was not clear that a mailed letter would 

go to the same place as would a telephone call for a nonresidential customer. While the survey was in the 

field, Ward determined that it would be useful to bring in another research firm to reduce the total fielding 

time and AEG agreed with this action. As a result, SHC Universal was brought in to complete a portion of 

the interviews. Ultimately, a total of 373 interviews were completed before the survey was closed, 179 by 

Ward and 194 by SHC Universal.  

Respondents were offered a base incentive of $75 for completing the survey (note that one declined the 

incentive). Respondents were also offered an additional $20 each for sending a photo of the “nameplate” 

information from their water heater and their primary AC system. Ultimately, a total of 33 water heater 

and 54 AC system photos were received by the end of data collection.  

Nonresidential Mail / Online Survey 

Ward Research also managed the fielding aspects of the M/O nonresidential survey. The questionnaire for 

the survey (see the Appendix) was programmed by Ward for online self-administration using the 

Questback EFS Survey platform.  

An initial mailing was prepared (see the Appendix) that explained the survey and invited nonresidential 

energy decisionmakers to complete a survey online for a $50 incentive. Ultimately, a total of 862 usable 

surveys were completed and the data collection time period was February 2 – April 15, 2019. 

The initial invitation letter was sent to approximately 10,000 business establishments randomly selected 

from among the total sample defined as eligible for the survey. The AEG team expected the response rate 

to this mailing to be at least 10%, but in fact, only 451 usable responses were received from this first 

mailing. Given this fact, the team implemented several additional measures to improve the survey 

response rate, including sending postcard reminders, sending a second survey invitation to the same 

population, and making some adjustments to the mailing process. After implementing these additional 

measures, a final total of 862 usable surveys were received, yielding a net response rate of 8.6%.  
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Large Customer Survey 

The 647 customer establishments with annual kilowatt hour consumption of at least 1 million kWh were 

assigned to the Large Customer Interviews (LCI), along with the top 100 (in terms of energy usage) AOAO 

accounts, the top 50 military accounts and the top 175 government accounts resulting in a total LCI sample 

of 972 establishments. The Phase 1 plan for completing these interviews proceeded as follows:  

• The AEG team circulated the full list of eligible establishments to the HECO Account Management 

team for review and to supplement contact information. 

o The Account Management team at HECO was given the full sample of qualifying LCI 

establishments and asked to provide any notes they wished to provide for each establishment, 

suggesting contact points and contact information, and any additional information that survey 

recruiters should know before reaching out to targeted customers.  

• During the first phase of the LCI survey (Phase 1), the survey team leveraged an Executive Interviewer 

at Ward Research to recruit and schedule eligible respondents for the survey to conduct either an 

onsite, or a telephone interview. 

o The Executive Interviewer worked the sample list across sample subgroups (i.e., across the Core 

sample, as well as the Military sample, the Government sample, etc.) in order to try and get 

reasonable representation across each of the target groups. 

• Most Phase 1 interviews were conducted onsite by energy engineers from Ameresco Hawaii and these 

interviews typically took 1-2 hours to complete. 

• In total, 54 Phase 1 LCIs were completed during April and May 2019. 

After the Phase 1 interviews were completed, the team managing the research chose to modify the 

recruiting process in order to better ensure that those customers contacted had the best possible 

experience. As a result of this assessment, the team implemented a series of changes to a Phase 2 LCI 

survey recruitment and surveying process which included the following:  

• The remaining list of eligible, potential survey respondents was reviewed by Hawai’i Energy (HE), and 

HE staff augmented the contact information provided initially by HECO using their own databases.  

• The team also modified the customer contact and survey follow-up methodologies to provide a more 

high-touch approach, and to provide for back-end customer feedback (see the Appendix for these 

materials). 

• Internal AEG staff conducted both the survey recruiting and the onsite and telephone interviewing.  

• After implementing these changes, a total of 28 additional interviews were conducted in June and July 

2019. 

After Phase 2, a total of 82 LCIs had been completed and the team reviewed the completes by business 

type in order to ensure that all of the important business types that would plausibly appear in any 

subgroup analysis in the potential study were adequately represented. Most of the business types had 

total sample sizes of at least 30 respondents, but not all did, so the team completed 11 additional Phase 

3 interviews yielding a final total of 93 LCIs.  

The final total count of nonresidential surveys completed by business type is summarized in Table 2-6 

below. 
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Table 2-6: Nonresidential Baseline Survey Completes  

 Mail / Phone 
Large / 
Onsites 

Total 

Office (finance, insurance, real estate, law, etc.) 261 6 267 

Retail (department stores, services, boutiques, etc.) 274 18 292 

Grocery (supermarkets, convenience store, market, etc.) 21 10 31 

Restaurant (sit-down, fast food, coffee shop, etc.) 102 1 103 

Warehouse (refrigerated, unrefrigerated, etc.) 134 1 135 

Schools (day care, pre-school, elementary, secondary, college, university) 32 2 34 

Healthcare (health practitioner office, hospital, urgent care center, etc.) 85 10 95 

Multi-family housing (apartment building, condo building, etc.) 64 12 76 

Lodging (resort, hotel, motel, timeshare property, B&B, etc.) 19 14 33 

Entertainment / Public assembly 40 4 44 

Multi-use or shopping mall (i.e., mixed use of space for offices, restaurants, 
stores, service, and / or residential housing, etc.) 

26 4 30 

Manufacturing, industrial, production, or processing facility 73 6 79 

Churches, places of worship 53 0 53 

Agricultural (farms, ranches, dairies, greenhouses, nurseries, orchards, 
hatcheries, etc.) 

40 0 40 

Other 10 5 15 

Total 1,234 93 1,327 

Supplemental Surveys 

At the end of each of the core Baseline surveys, respondents were told that the research team would be 

conducting additional surveys at a later point and that they would be eligible to participate in those 

surveys for an additional incentive. These respondents were given the opportunity to indicate their interest 

in participating in one or more of these follow-on surveys, and customers who indicated this interest 

represented the primary sample source for the Supplemental surveys. Customers who responded to the 

HECO RASS survey were also given this opportunity. 

• A total of 301 residential households from the Baseline study and 180 from the RASS study represented 

the ingoing sample for residential customers. 

• A total of 687 nonresidential respondents from the two core Baseline nonresidential surveys 

represented the sample for nonresidential customer.  

For each sector three separate 10-12-minute online surveys were conducted. Customers in the sample 

were randomly assigned to a survey (depending on the survey or surveys for which they qualified) and 

were invited by email to complete a survey online. Given the relatively small total sample pool, 

respondents were given the opportunity to complete two surveys (if they qualified for both). Target sample 

sizes for each survey were 100 respondents. The team was able to complete nearly that number of 

interviews for five of the six surveys but fell short for the nonresidential PV survey due to the smaller 

number of eligible respondents. Details are as follows: 

• Residential energy efficiency issues survey had a total of 97 valid respondents.  

• Residential PV issues survey had a total of 92 valid respondents.  
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• Residential market potential survey had a total of 90 valid respondents. 

• Nonresidential energy efficiency issues survey had a total of 109 valid respondents. 

• Nonresidential PV issues survey had a total of 24 valid respondents. 

• Nonresidential market potential survey had a total of 101 valid respondents. 

Copies of the questionnaires used in these surveys are included in Volume 2. 

Survey Fielding Guidelines 

To ensure that all survey data was captured and managed in a way that was consistent with AEG and 

industry standards, AEG established a series of protocols with Ward Research for how data collection 

activities would be implemented. These protocols are outlined below. 

Sample Management 

• All sample files were to be transferred using only secure, encrypted transfer protocols.  

• Once downloaded, each client sample was to be maintained as confidential and secure from the time 

it was downloaded through the end of the project when the sample was removed from the Ward 

network. 

• For mail surveys (for which printing was to be completed by an outside vendor): A password was 

assigned by Ward to the Client’s database to restrict access to the file. Only those with the password 

could open the file. The Client’s database comprising name and mailing address ONLY was then sent 

to Ward’s printers (Electric Pencil (EP)) via their secure email server. Upon completion of the mailing, 

EP destroyed the Client database, which was confirmed in writing by EP to Ward Research.  

• For phone surveys (conducted in-house): A password was assigned by the Data Processing Manager 

to the Client’s database to restrict access to the file. Only those with the password could open the file.  

Password access was limited to the Field Programming Specialist and the Data Processing Manager. 

The Field Programming Specialist downloaded the phone numbers (and, on occasion name and 

address) only into Ward’s CATI (computer-assisted telephone interviewing) program (all PC-based, no 

remote calling or portable computers used). Telephone interviewers never had access to the entire 

database, as they could only call one number at a time. Once the call was complete, the number was 

removed from their computer. 

o For online surveys (conducted in-house): A password was assigned by the Data Processing 

Manager to the Client’s database to restrict access to the file. Only those with the password could 

open the file. Password access was limited to the Data Processing Manager, Senior Research 

Analyst and Production Manager.  

o For all methodologies: once the project was completed, all Client samples were removed and 

deleted from Ward computers. All customer information received from the Client was removed 

and deleted from the Ward system within two (2) months after a project is completed.  

• Loading Sample into the CATI System: 

o To ensure successful upload into the CATI survey, sample files were formatted to fit within the 

CATI program’s parameters. For these surveys, the sample structure was provided prior to the 

programming of the CATI survey in order to confirm that sample fields were pulled in where 

appropriate throughout the survey. 

o All samples were matched against Ward’s internally maintained Do Not Call (DNC) list. This list 

comprises phone numbers of those who have indicated that they want to be removed from all 
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future calling. Once a number is added to the DNC list, it is considered DNC in perpetuity. Ward’s 

current DNC list currently comprises 55,000 numbers. 

• Calling through sample: 

o The residential samples were called up to once a day with a maximum of three attempts per 

number. First calling attempts were usually on a weekday and the second attempt on a Saturday 

or vice-versa. For nonresidential sample, Ward made up to seven attempts to get the required 

number of completions.  

o For nonresidential customers, once a decision maker was reached, the interviewer attempted to 

conduct the survey at that time or schedule a callback for a more convenient time. The interviewer 

noted all information received during the call that may help with a subsequent callback.  

• Callbacks: 

o Callbacks for appointments were set during calling hours. Phone numbers were designated with 

the callback disposition code, contact person’s name, time and date of callback.  

o Every attempt was made to handle callbacks at the designated date/time, even if it was outside 

of normal calling hours. The Ward CATI system was programmed to automatically push out phone 

numbers for callbacks at the scheduled times.  

Interviewing Guidelines and Training 

Ward Research leverages a 25-line CATI (Computer Assisted Telephone Interviewing) system, located in 

the research firm’s Honolulu Calling Center. In order to comply with the Telephone Consumer and 

Protection Act (TCPA), 100% of outbound calls are manually hand-dialed by employees. Behavioral 

standards for Ward interviewers were verified by AEG and cover a wide variety of interviewer actions. 

Some of the most important of these standards included the following:  

• Interviewers when first hired will have trained with a supervisor. At the start of this project, interviewers 

trained on, and tested, the survey and reviewed calling rules. 

• For the Baseline surveys, all interviewers received training on survey content, overall goals of the 

Baseline study, as well as particular sensitivities associated with survey sponsorship , and with the level 

of information detail that would be collected. 

• Survey-specific training for Baseline survey interviewers included reinforcing the following:  

o Asking questions exactly as worded.  

o Asking all questions and asking the questions in order.  

o Direction on how to handle unacceptable answers.  

o Knowing when and how to probe for a more complete or specific response.  

o Pronouncing each word correctly and with confidence.  

o Not rushing a respondent or an interview. 

o Being sure that the interviewer understands the nature of the questionnaire and the questions 

that are being asked before the interview starts. 

o Ensuring that all work is completed clearly, consistently, and accurately.  
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Data Cleaning, Weighting, and Analysis 

Once data collection for the Baseline surveys was completed, the resulting dataset was prepared for 

analysis. This process involved several steps that were implemented by the AEG analysis team.  

Data Cleaning 

Data cleaning is an important step in preparing data from any survey for analysis, since it literally involves 

changing survey responses. Essentially, it is the responsibility of the survey team to review each data point 

provided by each respondent to ensure that all responses are plausible. With closed-ended responses, 

this activity is straightforward (since respondents can only enter specified responses), but with open-

ended responses (especially with equipment counts), data cleaning can be very important.  

The actions that AEG took to clean the data across all of the surveys included the following: 

• Ensuring that skip patterns were followed and that follow-up questions were only provided for 

appropriate questions. 

o In many cases in the surveys, respondents were asked certain follow-up questions only if they 

qualified to answer that question based on prior responses (e.g., only asking respondents about 

type of water heater if they said they actually had one or more water heaters).  

o Data cleaning for these responses ensured that answers accurately mapped to planned survey 

question skips. 

• Equipment counts and similar responses (e.g., “How many of these [things] do you have at this facility?) 

were validated and modified, or coded as “missing,” as appropriate.  

o The AEG team reviewed each of these responses and identified problematic cases for individual 

review, with problematic cases identified as those with:  

• Suspicious number series – In some cases, respondents provided responses which were 

suspicious because they were a series of the same numeric value (e.g., “22222”) or were 

otherwise improbable (e.g., “12345”). 

• Apparently out-of-range responses – In some cases, respondents describing a smaller 

business indicated that they had a large number of some specific end use option.  

o Problematic cases were evaluated on a case-by-case basis and appropriate changes were made 

depending on a case-specific assessment. 

• Problematic responses were compared with other responses for that case in order to 

determine if they were plausible, given other customer characteristics, and only modified or 

changed to missing if they were determined to be completely implausible. 

• For example, if a respondent said they were a small business with five desktop computers 

and five computer towers, but 555 computer monitors, then the N of computer monitors 

provided was adjusted or changed to missing. 

• Note that these types of changes were only made if the research team determined that 

each individual data change was clearly warranted. 

• More often, the team changed problematic responses to “missing values,” rather than 

changing the data value to another valid response. 
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o Note that across all of the surveys, the analysis team only made adjustments to fewer than 75 

specific responses, which is obviously a tiny percentage of the more than 500,000 data elements 

captured in the surveys. 

• In addition to evaluating individual responses, the team also assessed the validity of each specific 

case. In a handful of cases the team concluded that a sufficient portion of survey responses for a given 

respondent were problematic that it made sense to eliminate the entire case from the sample. 

Data Weighting 

Data weighting is used to ensure that the respondent sample is consistent with the underlying sample 

universe from which the surveyed population was drawn on certain specifiable characteristics. Weighting 

may be appropriate regardless of whether or not the survey sample was drawn in a disproportionate way. 

Note also that weighting can only be done on variables for which known population characteristics for 

both the respondent sample and the sample universe are available. It is possible to weight either the 

residential or nonresidential population on County / Island (for example) because the portion of the total 

universe within each customer class that is in each County and what portion of the sample that is from 

each County is known.  

Residential Baseline Survey Weighting 

Recall that the sample for the residential survey was drawn randomly and validated to ensure that it 

appropriately represented eligible residential customers by county, usage, and PV presence. Even  so, the 

team determined that the response sample was NOT exactly representative of the ingoing sample in terms 

of county, PV presence, and age of respondent, and for this reason, the team chose to apply sample 

weights that brought the survey respondent population back into alignment with the underlying sample 

universe.  

The first two sources of variance (by Island and DER status) were small and could be attributed to simple 

variation in responses across subpopulations. The variation in age of respondent fo r survey respondents 

vs. age of heads of household in the State (from the Census), however, was substantial. Table 2-7 indicates 

that the US Census estimates that, for the State as a whole, approximately 29% of occupied households 

in the State have heads of household age 65 or more. This varies a bit by Island, but not dramatically 

(from a low of 27% for Maui to a high of 31% for the Big Island).  

Table 2-7: Distribution of Census-Defined Occupied Housing Units in Hawaii by Age of Head of Householder 12 

and County / Major Island 

Total State Total State Oahu Maui Hawaii 

Less than 35 17% 19% 14% 13% 

35-64 54% 53% 59% 56% 

65+ 29% 28% 27% 31% 

Total 100% 100% 100% 100% 

The residential survey respondents, however, tend to be older than this comparison standard. Table 2-8 

indicates that 38% of the surveys were completed by respondents 65 years of age or older, while only 5% 

were completed by respondents younger than age 35. This means that the survey sample ove r-

represented households headed by people 65 years of age or older, and under-represented households 

headed by people age 35 or under.  

 
12 US Census Bureau (American Fact Finder) - Table B25011: Tenure by household type (including living alone) and age of householder 

(Universe: Occupied housing units); 2013-2017 American Community Survey 5-Year Estimates 
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The tendency for surveys of traditional types to have these variances in age distribution from the universe 

is well known. Almost every survey (using traditional survey methods such as telephone, mail, in -person, 

etc.) encounters this issue, often more dramatically than was seen in this survey (as two examples, 50% or 

more of respondents to the HECO RASS Study were 65 or older, as were more than 50% of the residential 

respondents to the prior Baseline survey). 

Table 2-8: Distribution of Residential Survey Respondents by Age of Head of Householder  

Total State Total State Oahu Maui Hawaii 

Less than 35 5% 4% 8% 5% 

35-64 57% 55% 62% 57% 

65+ 38% 41% 30% 38% 

Total 100% 100% 100% 100% 

The analysis team calculated a set of weight values which, when applied to the dataset , brings the dataset 

back into balance on island, age, and PV status (it also maps well on other key descriptors such as 

electricity usage), and these are displayed in Table 2-9. The weight values represent a multiplier that is 

applied to each survey in each cell.  So, for example, all respondents on Oahu reporting that they are 35-

64 and do not have PV are multiplied by the value 1.3, while those on Maui but otherwise the same, are 

multiplied by a value of 0.57. 

The range of calculated weight values for this population range from a high of 6.8 to a low of 0.42, and 

the high-to-low weight ratio is 16:1.  

Table 2-9: Residential Sample Weights by Age of Head of Household, County, and PV Presence  

 Oahu Maui Hawaii 

For Those WITHOUT PV 

Less than 35 6.80 1.06 2.00 

35-564 1.30 0.57 0.83 

65+ 0.95 0.53 0.68 

For Those WITH PV 

Less than 35 5.40 0.84 1.59 

35-564 1.04 0.45 0.66 

65+ 0.75 0.42 0.54 

SMB Nonresidential Baseline Survey Weighting 

Recall that the SMB Nonresidential Baseline surveys included two separate survey instruments, the mail / 

online survey and the telephone survey. These datafiles were aggregated before survey weighting. The 

logic for this action was that, since the two surveys were drawn from the same sample universe, and 

covered much of the same content, that it would make sense to aggregate the two files, thereby creating 

a single database covering the entire SMB market in significant depth.  

Since Island / County and annual electricity usage tiers (in this case, the tiers are thirds) constituted the 

two variables that drove the survey sampling, these characteristics were also the ones used to weight this 

sample. Table 2-10 describes the distribution of the total sample universe on these two variables, with 

Oahu accounting for the largest portion of Nonresidential accounts.  
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Table 2-10: Distribution of Nonresidential Sample Universe by Usage Tier and Island  

 Usage Tertiles 

Island / County High Middle Low 

Oahu 20.1% 21.0% 18.2% 

Maui 4.0% 6.6% 7.1% 

Hawaii 4.3% 7.4% 11.4% 

The actual distribution of the total sample of completed nonresidential surveys is reported in Table 2-11 

and is very similar to the distribution reported in Table 2-10.  

Table 2-11: Distribution of Nonresidential Survey Respondents by Usage Tier and Island  

 Usage Tertiles 

Island High Middle Low 

Oahu 21.4% 22.8% 15.3% 

Maui 2.4% 6.2% 6.2% 

Hawaii 5.3% 10.2% 10.2% 

Given the similarity of the nonresidential universe and sample distributions reported in Table 2-10 and 

Table 2-11, it would be reasonable to expect that the weight values calculated for this sample are relatively 

small. Table 2-12 indicates that, indeed, the weight range for this sample ranges only from a low of 0.74 

to a high of 1.65, a range of less than 2.0. 

Table 2-12: Nonresidential Sample Weights by Usage Tier and Island 

 Usage Tertiles 

Island High Middle Low 

Oahu 0.94 0.92 1.19 

Maui 1.65 1.07 1.14 

Hawai’i 0.80 0.74 1.12 

Large Customer Nonresidential Baseline Survey Weighting 

The Large Customer onsite surveys represented a significantly smaller sample than did the other two 

surveys. Because of this fact, and because of the relatively unique nature of most larger business facilities, 

the survey team chose not to weight these responses in preparing the survey results presented in this 

volume.  

Data Analysis 

Once the data files for each survey were cleaned and weighted, the AEG team ensured that all ava ilable 

and relevant data fields were appended from the original datafiles (e.g., rate, electricity usage information, 

presence of PV and system size, etc.). The cleaned and augmented datasets were used to generate data 

banners (crosstabulations of all survey responses against key customer characteristics – see the Appendix) 

and then prepared for passing to the AEG Potential Study team for further analysis.  
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3 

KEY FINDINGS FOR RESIDENTIAL HOUSEHOLDS 
The Baseline Residential survey was designed to provide a comprehensive and reliable view of the 

characteristics of both single-family and multi-family housing units in the State of Hawaii that are served 

by an HEI company, along with the appliance and equipment stocks typically held by each type of 

household. The residential survey ultimately implemented by the Baseline Study team to achieve these 

objectives involved a telephone-based residential survey conducted with 403 qualifying households which 

were selected (and weighted) to represent the full population of qualifying residential housing units.13 

It is worth noting again here that the telephone surveys conducted with this population took a somewhat 

novel approach to capturing this information. Traditionally, mail or telephone surveys ask customers for 

household-level aggregate counts of equipment by type, and for as much detail as customers can recall 

about major equipment.14 These surveys are constrained, however, by the fact that traditional surveys are 

typically limited to no more than 20 minutes in duration, which clearly limits the amount of data that can 

be collected. Alternatively, the telephone-audit methodology implemented for the Baseline survey made 

it possible to conduct much longer surveys (typically 45 minutes to an hour in duration) and to capture 

much more detailed information (with over 750 separate, individual data items collected) in each survey , 

including room-by-room appliance and equipment counts.  

The Baseline Residential survey, then, leveraged a long and comprehensive survey to provide a “drill -

down” into the details of residential householder appliance holdings, but recognized that this drill-down 

was traded off against a relatively smaller sample size. With only 400 respondents, the team could parse 

the data by island, electricity usage quartiles, housing type, and similar variables, but would not be able 

to look at other – more granular – population segments (such as multi-family households by island) with 

great confidence (given the relatively smaller sample sizes associated with these populations).   

The team recognized this limitation during the research design phase and chose this approach for the 

Baseline survey because the HECO Residential Appliance Saturation Study (RASS Study) results would also 

be available during this same time period and could be used to provide the layer of granularity that is not 

provided by the Baseline study. As noted in a prior chapter, the results of the HECO RASS Study are 

reported in a separate effort. It is also used as a secondary source for the Potential study.  

The logic of the Baseline Study design, then, was to focus the Baseline Residential survey to provide 

findings that the team believed were likely to be most accurate and reliable, and to leverage the results 

of the RASS Study when insights were desired at a level of granularity that could not be supported by the 

Baseline survey sample. Of course, having two survey views of the same population of households was 

also expected to provide confirmation of key survey findings.  

This chapter of the report describes key findings from the Baseline Residential survey, and additional data 

is provided in the Appendix. Note that even the Appendix, however, does not attempt to describe the 

findings for all of the 750 data items that were separately captured in the survey (since this would be 

excessive). Selected results from the RASS Study are provided at the end of this chapter and compared to 

equivalent findings derived from the Baseline survey. 

 
13 Full details on the residential survey methodology are included in a separate volume of this report.  

14 Onsite surveys are also an option, but the costs of implementing surveys of this type makes them unreali stic in most cases. 



2019 Hawaii Baseline Study | Key Findings For Residential Households 

   | 28 Applied Energy Group • www.appliedenergygroup.com 

Key findings from the Baseline Residential survey are described below, including:  

• Population Overview 

• Space Conditioning 

• Water Heating 

• Basic Appliances and Water Use 

• Electronics 

• Lighting 

As suggested above, this review of findings from the Baseline survey is followed by a discussion comparing 

these findings to those observed in the HECO RASS Study. 

Population Overview 

Figure 3-1 shows the distribution of single family and multi-family homes by island.  Households on the 

Big Island skew away from multi-family homes and toward single-family residences compared to the other 

islands. A third of homes in Oahu, on the other hand,  are multi-family homes. 

Figure 3-1: Distribution of Residences by County 

 

Data from sample universe (n=403) 

The bulk of these residences fall between 500 and 1500 square feet in size (see Figure 3-2). There are 7% 

of qualifying residences, however, that report having 3,000 or more square feet  of interior living space. 
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Figure 3-2: Distribution of Residences by Square Footage 

 
Q1. What is the approximate square footage of your home? (n=403) 

Multi-family housing, of course, trends smaller than does single-family housing, and these results are 

outlined in Figure 3-3. Nearly 70% of multi-family residences report having less than 1,000 square feet of 

space, while no more than 10% of respondents from single-family residences report the same. 

Figure 3-3: Distribution of Residences by Square Footage & Housing Type  

 
Q1. What is the approximate square footage of your home? (n=403) 
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Figure 3-4 shows that total households most commonly report having three bedrooms each, (37%), with 

26% reporting two bedrooms, and a total of approximately 24% reporting more than three bedrooms. 

Multi-family units are much more likely to have just two bedrooms (50%), while single-family residences 

are most likely to have three bedrooms (47%). The average number of bedrooms is 3.35 for single-family 

homes and 1.99 for multi-family. 

Figure 3-4: Distribution of Residences by Number of Bedrooms 

 

Q3. So, in total, how many bedrooms does your home have? (n=403) 

Home ownership patterns vary predictably based on single vs. multi-family housing type, with multi-family 

residences about four times as likely to be rented properties compared to single-family (see Figure 3-5).  

Figure 3-5: Distribution of Residences by Ownership Status 
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Figure 3-6 shows that the homes in this population are still dominated by pre-1980 construction 

(representing just over half of the residences surveyed). Just 18% of housing units are reported as having 

been constructed in this century with few new homes built on Oahu. As shown in the second figure below, 

13% of Oahu’s housing stock was built since 2000, compared to roughly 25% of the housing stock in Maui 

and the Big Island. 

Figure 3-6: Distribution of Residences by Age of Residence 

 
Q7. About when was this home built? (n=379 [excluding “Don’t Know” responses])  

Figure 3-7: Percent of Homes Built Since 2000 by County 

 

Q7. About when was this home built? (n=403) 

Figure 3-8 shows that most of these households have relatively few regular occupants, as a third (33%) 

report just two full-time occupants, 19% report three occupants, and 19% report only one occupant. At 

the other extreme, 13% of housing units report having five or more full time occupants. The average 

number of people in single-family households is 3.14 and the average in multi-family homes is 2.36. The 

average across all homes is 2.86 people. 
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Figure 3-8: Distribution of Residences by Number of People in Household 

 
Q71.Total # of people in your home: (n=403) 

Space Conditioning 

This section discusses the type of space conditioning households have and how they are used15. About 

half of qualifying residences say they pay directly for cooling their homes.16 Among those who pay for 

space cooling, a little more than half say they only use individual wall or window units for air conditioning 

(see Figure 3-9).  

Figure 3-9: Distribution of Households by Primary Conditioning System 

 
Q71. Which of these descriptions best characterizes the air conditioning system that is the single, or the most important, air 

conditioning system in this home? (n=403)  

 
15 Information about age of equipment was also collected in the survey. This information is not reported here but is used in the  efficiency 

modeling for the potential study. 

16 Almost none (<1%) reported that air conditioning was provided by the building or some other shared service (master-metered). 
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Figure 3-10 shows that, on average, households with space conditioning say they tend to run these systems 

on roughly one-third of all days during the year. Multi-family homes say they run their systems on just 

over a quarter of all days, compared to those in single-family homes who say they run their systems on 

40% of all days. 

Figure 3-10: Percentage of the Year These Systems Operate, Among Those That Have a Primary Cooling 

System 

 
Q53. On approximately what percentage of all of the days in the year does your primary air conditioning system run? (n=209) 

Residential customers report having approximately five fans per residence on average (see Figure 3-11). 

This is a large difference since the 2014 Baseline Study when the average was 1.9 fans. The 2019 survey 

did ask about a larger number of different fan types which may account for some of the increase. The 

2014 survey only asked about ceiling, oscillating, and “other” fans. Multi-family units average fewer fans 

in total than single-family residences, but average about the same number of window (or portable) fans. 

Their trend toward fewer ceiling fans is consistent with their smaller average size.  

Figure 3-11: Mean Number of Fans Per Residence, by Fan and Housing Type 

 

Q59. Okay, now let’s turn to fans. How many of each of the following basic types of  fans are in this home? (n=403) 

  

40%

27%

32%

0%

10%

20%

30%

40%

50%

Single Family Multi-Family Total

0.1

0.2

0.1

3.3

1.6

5.4

0.0

0.1

0.0

1.8

1.4

3.3

0.1

0.2

0.1

3.1

1.5

5.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Electric Attic Fan

Solar Attic Fan

Whole House Fan

Ceiling Fans

Window Fans

Total Fans

Total

Multi-Family

Single-Family



2019 Hawaii Baseline Study | Key Findings For Residential Households 

   | 34 Applied Energy Group • www.appliedenergygroup.com 

Space Heating 

As expected (see Figure 3-12), relatively few households report having heating systems. About 9% of 

single-family respondents do say they have some form of space heating (typically electric). Only 2% of 

multi-family units report a heating system present.  

Figure 3-12: Distribution of Households by Primary Heating System 

 

Q44. What type of heating system do you have in your home? (n=403) 

Water Heating 

Water heating is paid for directly in most qualifying residences; however, while most households have 

water heating, only about half can identify the type of water heating system in their household only as an 

electrically-powered device (see Figure 3-13).   
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Figure 3-13: Distribution of Households by Water Heating Type 

 
Q47. The first question about your water heater is probably pretty easy. What does it use as a fuel – electricity, gas, solar, or a 

combination?  

Q47a. Some types of water heating systems are pretty rare, but let’s check on those first. Is this water heater a . . . ?  (n =403) 

Multi-family residents are less likely to report having a water heater with a tank, but they are also more 

likely to say they are not sure about this feature (see Figure 3-14).  

Figure 3-14: Percentage of Households That Report the Presence of a Water Heater Tank, by Housing Type 

 
Q47b. Okay, one of the big differences in water heaters is whether or not they have a storage tank. Many water heaters have a 

tank where water is heated and stored, while others have no tank at all and only heat water when it is “called for” by the home. 

Does your water heater have a storage tank, or is it “tankless?” (n=403)  
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Basic Appliances and Water Use 

Table 3-1 summarizes the mean number of basic appliances by type for residences. Qualifying households 

report having a standard array of basic appliances, including 1-2 refrigerators / freezers and one stovetop 

(with slightly fewer ovens). Presence of two showerheads is consistent with the presence of two bathrooms, 

as is the total of approximately five faucets. Multi-family properties, of course, tend to have slightly fewer 

of each of these things than do single-family properties. 

Table 3-1: Mean Number of Basic Appliances and Water-Using  by Type for Residences by Housing Type 

 
Combo 
Fridge/ 
Freezer 

Fridge 
Only 

Freezer 
Only 

Stove-
top 

Range 
Oven Faucets 

Aerated 
Faucets 

Shower-
heads 

Aerated 
Shower-

heads 

Total 
(n=403) 

1.4 0.1 0.3 1.1 0.8 5.3 2.4 2.1 1.2 

Single-
Family 
(n= 257) 

1.5 0.1 0.3 1.2 0.9 5.7 2.6 2.2 1.3 

Multi-
Family 
(n= 146) 

1.1 0.0 0.1 1.0 0.7 3.7 1.4 1.6 0.6 

A little over a quarter of multi-family and 8% of single -family homes have pools.  Few homes, however, 

have pools that are electrically heated. Smaller percentages of homes have spas but spas account for a 

greater proportion of electric use than pools because more homes have electrically heated spas. 

Table 3-2: Percent of Pools and Spas by Housing Type 

 Pools 
Electrically 

Heated Pools 
Spas 

Electrically 
Heated Spas 

Total (n = 403) 14% 1% 7% 6% 

Single-Family  

(n= 257)  
8% <1% 5% 4% 

Multi-Family 

(n = 146) 
26% 1% 19% 8% 

Almost all households have clothes washers with more than one-third front loading.  The majority of both 

single-family and multi-family customers have electric clothes dryers. 
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Table 3-3: Saturation of Laundry Equipment by Housing Type 

 

Front 
Loading 
Clothes 
Washer 

Top Loading 
Clothes Washer 

No 
Clothes 
Washer 

Electric 
Clothes Dryer 

Total (n = 403) 39% 60% 1% 82% 

Single-Family  

(n= 257)  
37% 61% 2% 79% 

Multi-Family 

(n = 146) 
43% 57% 0% 87% 

Electronics 

Table 3-4 summarizes the mean number of electronics by type for residences. Household electronics are 

common in qualifying housing units, though not as prevalent as AEG sees in other populations. Qualifying 

households in the State have just over two televisions in total per household, for example, with just over 

two set-top boxes per household. It is not uncommon for AEG to find that in other service territories these 

numbers are higher by a factor of two or more. 

Gaming systems are present in only 50% of households, while these households average more than two 

total computers present. Smart speaker hubs are a newer technology in about a third of households. 

Table 3-4: Mean Number of Electronics by Type for Residences by Housing Type 

 

  

 <50” TV >50” TV 
Non-

Flat TV 
Set-Top 

Box 
Gaming 

Exter-
nal 

Audio 

Laptop/ 
Tablet 

Desk-
top / 

Monitor 

Printer/ 
Copier 

Smart 
Speaker 

Hub 

Total 1.5 0.7 0.1 2.4 0.5 1.1 1.6 1.0 0.9 0.3 

Single-
Family 

1.6 0.8 0.1 2.6 0.5 1.3 1.8 1.1 1.0 0.3 

Multi-
Family 

1.1 0.6 0.0 1.5 0.7 0.7 1.3 0.7 0.7 0.3 
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Lighting 

The data collected from respondents included counts of all of the lighting options installed in their homes 

by bulb / lamp type. As the first data element reported for lighting, Figure 3-15 considers just the total 

proportion of households in which at least one bulb / lamp of each type is present.  

The figure indicates that 63% of households report having at least one incandescent / halogen bulb 

present in their home, while 62% report having at least one CFL and 72% report having at  least one LED. 

While these numbers seem large, it is important to recognize that this means that fully 28% of homes say 

they have no LED lamps present. 

Figure 3-15: Percentage of Households That Have at Least One of Each Bulb Type, by Housing Type 

 

LIGHTING. Now I want you to count the light bulbs in your… (n=403)  
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Figure 3-16 shows that the three counties are all very similar in their overall household-level installation 

rates for LEDs, with 72-73% having installed at least one LED in each county. Big Island homes are less 

likely than those elsewhere to have any CFLs or any incandescents / halogens.  

Figure 3-16: Percentage of Households That Have at Least One of Each Bulb Type, by County 

 

Turning to the number for each type of bulb present, Table 3-5 provides an overview. This table indicates 

that, on average, these properties have around 44 lamps or fixtures present. Of this total, 18 are LED 

lamps, nine are incandescents / halogens, nine are CFLs, and four are fluorescent, on average. This means 

that LED lamps make up a total of 41% of all residential bulbs / lamps currently installed . 

Table 3-5: Mean Number of Interior Lamp / Fixture Counts by Lighting Type for Residences by Housing Type  

 

Incan-
descent 
Halogen 

CFL 
LED  

Lamp 

Linear 
Tubular 

LEDs 

Linear 
Tubular 

Fluoresce
nt 

Circular 
Fluor-
escent 

Total 

Total 8.9 8.9 18.3 1.4 3.8 0.5 44.1 

SingleFamily 9.6 10.0 20.2 1.7 4.7 0.5 49.5 

Multi-
Family 

5.7 5.3 8.3 0.8 1.5 0.7 23.2 

Solar PV 

A little over a quarter (28%) of customers have solar PV, with Maui having the highest percentage of 

households with solar (36%) and Oahu having the lowest (27%). More than half of those without solar 

(52%) said it would be possible to install it. 
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Figure 3-17: Solar PV Saturation by County 

 

Differences by County and Consumption 

The data collected was broadly consistent across islands, but certain interesting trends did emerge when 

reviewing geographic differences. 

• The Big Island over-indexes slightly on 1500-2500 square foot homes, and Maui over-indexes slightly 

on 2500-3500 square foot homes, meaning that these size homes are more common on those islands 

than they are in the State as a whole. 

• Maui residents report running the AC system on more days on average than do residents of other 

counties. 

• Households on the Big Island say they are about three times as likely (24% vs. 7-8%) to heat their 

water using propane. Notably, Big Island residences are also more likely to use a propane or gas -

powered clothes dryer than are residents of other counties. 

• Big Islanders also tend to have fewer persons per household  than does the State as a whole (2.6 vs. 

2.86). 

When splitting the sample into quartiles based on kWh consumption, a few other interesting trends 

surfaced: 

• The lowest quartile is the most likely to have a PV system already (67% vs. 16-23%). Having a PV 

system is part of the reason, of course, why they are in the lowest quartile of electric usage, since 

electric usage is calculated as kWh purchased from an HEI company.  

• The lowest and highest quartiles are most likely to own their residences  and to live in single-family 

housing. 

• The lowest quartile is also the most likely to have a solar water heating system. 

• The lowest quartile is the most likely to be retired, while the highest quartile is the most likely to have 

full time employment. 

• Lowest-consumption homes also tend to be newer construction than other quartiles, and are most 

likely to say they have other efficiency measures installed (e.g., insulated pipes). 
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Comparing Baseline Results to Example Findings from the HECO RASS 

As discussed earlier in this chapter, the HECO RASS Study also covered many of the same issues covered 

in the Baseline Study, so it seemed useful to compare example results on lighting and equipment counts 

from the two surveys. Note that core results for the two surveys on basic features such as housing type 

and the like are very similar across the two surveys. 

Looking first at the results on lighting, Table 3-6 indicates that respondents in the two surveys report 

different total responses for questions about lighting. Recall that respondents to the Baseline Study 

counted lamps / bulbs / fixtures in their homes on a room-by-room basis as part of a conversation with 

an interviewer, while respondents to the RASS Study answered for their entire home at once. 

The results in Table 3-6 suggest that, in general, Baseline Survey respondents are more likely to “find” 

bulbs of all types in their homes, especially for incandescent / halogen bulbs and LED lamps. A total of 

63% of all homes in the Baseline Study sample “find” at least one incandescent / halogen bulb in their 

homes, while only 39% of RASS Study respondents do the same. Similarly, 72% of Baseline Study 

respondents find one or more LED lamps in their homes, while only 64% of RASS Study homes find the 

same. The results for CFLs counter this trend (with CFLs reported as present by RASS Study respondents 

more frequently). 

Table 3-6: Presence of Different Interior Lighting Types Reported in the Baseline Study Compared to the 

RASS Study  

 
Incandescent / 

Halogen 
CFL LED Lamp 

Linear Tubular 
Fluorescent 

Baseline Study 63% 62% 72% 61% 

RASS Study 39% 70% 64% 56% 

(Note that low incidence lighting types were eliminated from the table for simplicity)  

Turning to the question of numbers of lamps / bulbs present, the results indicate that Baseline Study 

respondents also find substantially more bulbs / lamps in their homes than do RASS Study respondents. 

As Table 3-7 below suggests, Baseline Study households report a total of 44 bulbs / lamps in their homes 

on average, compared to just 26 bulbs / lamps reported by RASS Study respondents. It is interesting that 

these gaps in reporting values are particularly large for incandescents / halogens and LEDs . 

Table 3-7: Mean Interior Lamp / Fixture Counts by Lighting Type Reported in the Baseline Study Compared 

to the RASS Study  

 
Incandescent / 

Halogen 
CFL LED Lamp 

Linear Tubular 
Fluorescent 

Total 

Baseline Study 8.9 8.9 18.3 3.8 44.1 

RASS Study 2.5 8.5 10.4 3.3 26.1 

(Note that low incidence lighting types were eliminated from the table for simplicity) 
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In terms of counting electronics, the results across the two surveys are more similar than they are for 

lighting (see Table 3-8). Baseline Study respondents report more set-top boxes present on average (2.4 

compared to the 1.8 systems counted by RASS Study respondents), but otherwise provide similar counts 

of electronics. 

Table 3-8: Mean Number of Electronics by Type Reported in the Baseline Study Compared to the RASS Study 

 

 

 <50” TV >50” TV 
Set-Top 

Box 
Gaming 

External 
Audio 

Laptop/ 
Tablet 

Desktop/ 
Monitor 

Printer/ 
Copier 

Smart 
Speaker 

Hub 

Baseline 
Study 

1.5 0.7 2.4 0.5 1.1 1.6 1.0 0.9 0.3 

RASS 
Study 

1.6 1.0 1.8 0.7 0.8 1.4 0.9 1.0 0.4 
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4 

KEY FINDINGS FOR NONRESIDENTIAL FACILITIES 
The Baseline Nonresidential surveys were designed to provide a comprehensive and reliable view of the 

characteristics of nonresidential establishments with enclosed space in the State of Hawaii that are served 

by an HEI company, along with the appliance and equipment stocks typically in place at each facility. For 

the purposes of these surveys, business17 “establishment” were defined as physically contiguous locations 

at which a given business enterprise operates. In some cases, an establishment can include more than one 

electric meter when, for example, there are multiple meters serving specific sub-areas within a given 

business’s space, or when there are meters associated with specific end uses at a business.18 

The definition of the unit of analysis for the survey as an “establishment” means that an establishment is 

– often – not the same thing as a building. In some cases (when different businesses occupy parts of a 

building and are billed for their electricity use separately) , then a single building can have multiple, 

separate business establishments (note that this document sometimes uses the words “establishment,” 

“facility,” and “customer” interchangeably). In other cases, in which a single business occupies multiple 

structures that are physically contiguous, then a given business establishment can occupy multiple 

buildings (or even a campus). The goal in defining business establishments was to link metered electri city 

use to identifiable physical locations which survey respondents could understand and describe. 

Business establishments obviously cover a great deal of ground in terms of energy usage, size, and 

operations, and the surveys designed to understand those operations were also extensive. For this 

population, there were three separate surveys conducted, two of which focused on small / medium 

facilities and one of which focused on larger facilities: 

• A total of 1,234 surveys were completed with small / medium nonresidential facilities using either a 

telephone methodology or a mail-to-web methodology for data collection. The mail-to-web survey 

methodology made it possible to capture larger numbers of survey respondents with somewhat less 

detail. Telephone surveys were used to capture greater detail from survey respondents, but with a 

smaller sample size. Aggregating the two samples made it possible to meet objectives both for total 

sample size – yielding the ability to explore greater granularity in the results – against information 

depth.19  

• A total of 93 surveys were conducted with larger nonresidential facilities, using a variety of data 

collection methodologies (e.g., onsite with assistance from the respondent, onsite walk throughs, or 

telephone). Since these facilities were larger and, typically more complex, the data collection 

methodology for these facilities was designed to ensure their ability to represent this detail at a 

reasonable level. 

This chapter does not attempt to describe the findings for all of the nonresidential survey results (since 

there were literally hundreds of data points collected for each respondent) , but rather, provides an 

overview of key findings for this population. Note that because of the nature of the Large Customer 

 
17 Note that for ease of use and ease of reading, this document sometimes uses the word “business” or “businesses” to refer gene rically to 

commercial, industrial, and not-for-profit establishments, all of which fall in the category of “nonresidential.”  

18 See the report chapter on research methodology for more information about this.  

19 See the report chapter on research methodology for more information about this.  
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interview group, and the fact that these facilities vary so dramatically, only topline summary characteristics 

are provided for this population.  

Included in the summary of results are the following sections: 

• Small / Medium Nonresidential Facilities 

o Population Overview 

o Space Conditioning 

o Water Heating 

o Lighting 

o PV and related Issues 

• Larger Nonresidential Facilities 

o Business Type 

o Facility Size and Number of Occupants 

o Facility Structure  

o Type of Other Energy-Related Features Present 

Small / Medium Nonresidential Facilities 

Population Overview 

Unless otherwise noted, the table below shows the number of surveys completed for each segment 

represented in the graphs included in this chapter. 

Table 4-1: Numbers of Surveys Completed by Segment  

 Completed 
Surveys 

Office (finance, insurance, real estate, law, etc.) 261 

Retail (department stores, services, boutiques, etc.) 274 

Grocery (supermarkets, convenience store, market, etc.) 21 

Restaurant (sit-down, fast food, coffee shop, etc.) 102 

Warehouse (refrigerated, unrefrigerated, etc.) 134 

Schools (day care, pre-school, elementary, secondary, college, university) 32 

Healthcare (health practitioner office, hospital, urgent care center, etc.) 85 

Multi-family housing (apartment building, condo building, etc.) 64 

Lodging (resort, hotel, motel, timeshare property, B&B, etc.) 19 

Entertainment / Public assembly 40 

Multi-use or shopping mall (i.e., mixed use of space for offices, restaurants, 
stores, service, and / or residential housing, etc.) 

26 

Manufacturing, industrial, production, or processing facility 73 

Churches, places of worship 53 

Agricultural (farms, ranches, dairies, greenhouses, nurseries, orchards, 
hatcheries, etc.) 

40 

Other 10 

Total 1,234 
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Figure 4-1 shows that the total number of eligible SMB nonresidential establishments is composed most 

commonly (as are most populations of smaller nonresidential establishments) of Retail facilities (22%) and 

Offices (21%). Warehouses account for the next largest proportion of establishments (1 1%), followed by 

Restaurants (8%).  

Figure 4-1: Distribution of Self-Reported SMB Nonresidential Facility Types 

 

Q12. Which of the following best describes the type of physical facility your organization operates or manages at this locati on? 

(n=1,234) 
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These facilities are not equally distributed across the different islands (counties) that make up the State 

(see Figure 4-2). While Oahu generally accounts for half or more of most facility types, Agricultural facilities 

are much more likely to be on the Big Island, while Lodging, Multi-Use / Mall, and Entertainment / 

Recreation facilities are more likely to occur on either Maui or the Big Island, compared to other types  of 

facilities. 

Figure 4-2: SMB Nonresidential Facility Types by Island / County 

 

Q13: Which of the following best describes the type of business activity that takes place in your space at this location? Ple ase select 

the one option that best describes the activity (n=1,234). The bottom six sectors have sample sizes <40...  
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Figure 4-3 shows the distribution of facility size for each SMB facility type. Because these facilities are, by 

definition, small/medium businesses, it should not be surprising that most are also relatively small in size. 

In several cases (Retail, Office, Restaurant, Healthcare, Manufacturing, Agriculture, and Grocery), more 

than 60% of all establishments occupy fewer than 5,000 total square feet of enclosed space. Alternatively, 

only in Entertainment / Recreation, Schools, and (almost) Multi -Family do at least 20% of establishments 

report having more than 25,000 square feet of enclosed space.  

Figure 4-3: SMB Nonresidential Facility Types by Facility Size (Square Footage)  

 

Q11B. What is the approximate total square footage of all the enclosed floor space that is served by the electric bill for? [Includes 

categorical responses for those who said they could not give a numeric response to this question] (n=1,234) The bottom six se ctors 

have sample sizes <40. 
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Consistent with the findings on physical size are the findings for this population on annual budget or 

sales.20 Figure 4-4 shows that a significant portion of all business types say their annual budget / sales is 

less than $500,000 a year, and this is most common among Worship, Agriculture, Mult i-Family, 

Entertainment / Recreation, Multi-Use, and Retail facilities. At the other end of the spectrum, Groceries, 

Warehouses, Schools, and Manufacturing facilities are more likely to report higher revenue.  

Figure 4-4: SMB Nonresidential Facility Types by Facility Budget / Revenue  

 

Q11A Please select the option below that best describes this organization's annual sales or budget that is associated with this 

location. (n=1,234) The bottom six sectors have sample sizes <40. 
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It is traditional for surveys targeted on nonresidential facilities to capture information about number of 

employees at the facility. While the Baseline surveys did capture this data, the team did not think it was 

as useful in understanding how facilities are used as is information about the number of occupants in the 

facility during business hours (especially during the business’s “high season”) ; occupancy data is reported 

in Figure 4-5. As might be expected, some facilities tend to have relatively few building occupants during 

business hours (mostly employees), while others have far more occupants (including both employees and 

customers). 

For example, Retail facilities and Offices (along with a few other facility types) tend to have relatively few 

people onsite during business hours (70% or more report typically having fewer than 20 building 

occupants on site). On the other hand, most Schools and Worship facilities (more than 80%) report having 

more than 20 people on site during business hours. Multi-Use / Malls, Restaurants, Entertainment / 

Recreation, and Lodging facilities have the same pattern. 

Figure 4-5: SMB Nonresidential Facility Types by Number of Occupants During High Season 

 

Q9A Q9. Now please select the responses in the table below that best describe the total number of people who are typically pr esent 

at this location when it is open for business, including employees, customers , clients... a. During your 'high season' (n=1,234) The 

bottom six sectors have sample sizes <40. 
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Note that the prior figure reported the typical number of building occupants during business hours during 

the high season. The research team decided that, since it is possible that the definition of what counted 

as a business’s “high season” could vary, it would be worth understanding this potential variability. 

In order to understand when each business’s “high season” occurs, the survey questionnaires  asked 

respondents to indicate whether or not they considered each two-month block of the calendar as part of 

their “high season” (so each respondent could identify more than one two-month block as part of their 

“high season”). 

The results in Figure 4-6 indicate that the winter months are viewed as the “high season” by lodging 

facilities, entertainment / recreation facilities, and restaurants more often than most other types of 

businesses. Even so, it is worth noting that the Lodging sector (for example), selects the January/February 

period as part of their “high season” less than a third of the time. 

Figure 4-6: Proportion of SMB Nonresidential Facility Types Reporting That Winter Months Are Part of Their 

“High Season”  

 

(Note that numbers in a given column can sum to more than 100% because respondents could identify more than a 

single two-month block as part of their “high” season) 

Q10_6 Q10. Does your 'high season' include ...? (n=1,234) The first six sectors have sample sizes <40. 
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Space Conditioning 

Two-thirds or more of most facility types indicate that their electric bill includes the cost for at least some 

space cooling (see Figure 4-7). The exceptions to this rule are Multi-Family and Agriculture facilities. Across 

all facility types, nearly all say that the cost for space heating (when this is present) is included in their 

electric bill. 

Figure 4-7: Proportion of SMB Nonresidential Establishments Reporting That They Pay For Space 

Conditioning As Part of Their Electric Bill 

 

Q3_1 / Q3:. Does the electric bill associated with this account include the cost of . . . ? (n=1,234) The bottom six sectors have sample 

sizes <40. 
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Turning to the types of space cooling systems in place, Table 4-2 indicates that there is a mix of systems 

used, with no one type of system dominant. RACs (27%) are reported as the primary form of space cooling 

most often, but Packaged Units (24%) and Ductless Mini-Split systems (20%) are nearly as common, 

following by Ducted Split Systems (15%).  

Of course, these systems are not equally distributed across all business types. Manufacturing facilities, 

along with Multi-Family, Worship, and Agricultural establishments are all more likely than average to say 

their primary cooling system is one or more RACs. At the other end of the spectrum, Schools and Lodging 

facilities are more likely to say they use a Chilled Water Loop as their primary form of space cooling.  

Table 4-2: Primary Type of Cooling System Reported for SMB Nonresidential Establishments by Business 

Type (Of Those Who Pay for Space Cooling and Cool More Than 0% of Their Space)  

[Blue highlighted values represent those 10 or more percentage points lower than the population average, while red 

highlighted values represent those 10 or more percentage points higher than the population average.] 

 
Room  

AC 
Ductless 

Mini-Split 
Ducted 

Split System 
Packaged 

Units 
Floor-by-
Floor DX 

Chiller 
Chilled 

Water Loop 

Total 27% 20% 15% 24% 4% 4% 3% 

Retail 34% 19% 14% 25% 3% 2% 2% 

Office 20% 18% 17% 31% 3% 6% 2% 

Warehouse 30% 26% 15% 22% 2% 1% 0% 

Restaurant 11% 32% 19% 26% 4% 4% 3% 

Healthcare 18% 9% 18% 35% 4% 5% 5% 

Manufacturing 54% 19% 14% 7% 2% 5% 0% 

Multi-family 48% 12% 6% 12% 0% 11% 13% 

Worship 43% 38% 0% 10% 0% 0% 3% 

Agriculture 75% 12% 13% 0% 0% 0% 0% 

Entertainment 
/ Recreation 

17% 13% 22% 17% 9% 9% 0% 

Schools 20% 19% 15% 4% 0% 11% 15% 

Multi-use / 
Malls 

18% 6% 18% 29% 12% 0% 6% 

Grocery 27% 13% 13% 27% 20% 0% 0% 

Lodging 27% 20% 20% 7% 7% 7% 13% 

 

Q20. Which of the air conditioning systems described in the previous table best describes the system used at this location to  

condition the largest portion of your cooled space? (n=1,234) 
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Water Heating 

In total, 45% of SMB establishments say they pay for water heating as part of their electric bill  (see Figure 

4-8). This value varies substantially across business types, however, with lower values observed for Retail 

and Office establishments, and higher values (70-80%) observed for Restaurants, Worship facilities, 

Schools, Groceries, and Lodging facilities. 

Figure 4-8: Proportion of SMB Nonresidential Establishments Reporting That They Pay For Water Heating 

As Part of Their Electric Bill 

 

Q3_1 / Q3: Does the electric bill associated with this account include the cost of . . . ? (n=1,234) The bottom six sectors have sample 

sizes <40. 
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Figure 4-9 shows that among those respondents who reported that they paid for water heating through 

their electric bill, traditional storage tank water heaters are most common (at 53%). No other single type 

of water heater accounts for more than 10% of the units in this population. 

Figure 4-9: Primary Water Heating Equipment Among SMB Nonresidential Establishments Reporting That 

They Pay For Water Heating As Part of Their Electric Bill  

 

Q24F. What type of water heater is used as your primary source of hot water for this space? (N=614)  
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Lighting 

Figure 4-10 shows that all facility types (with the exception of Multi-Family) tend to say that they are 

responsible for the electricity costs associated with lighting occupant spaces in their facility (w ith 80% or 

more giving this response). Just over 50% of Multi-Family facilities give this response, obviously indicating 

that condo / unit owners are responsible for interior lighting in many cases.  

Lighting public spaces is a different story. Fewer ( just under 40% of) facilities in general say they are 

responsible for the electricity costs associated with lighting public spaces in their establishment, but there 

are a few exceptions where this number is larger (among Lodging and Worship facilities, for example).  

Figure 4-10: Proportion of SMB Nonresidential Establishments Reporting That They Pay For Interior Lighting 

As Part of Their Electric Bill 

 

Q3_1 / Q3:. Does the electric bill associated with this account include the cost of . . . ? (n=1,234) for the Total. The other percentages 

are on smaller Ns, some as small as XX. The bottom six sectors have sample sizes <40.  
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Table 4-3 below provides estimates of the number of bulbs of different types that are present in different 

types of business establishments. The table suggests that, on average, these facilities have 82 lamps /  

fixtures present. Of this total, 28, on average are traditional fluorescents, 21 are LEDs replacing traditional 

fluorescents, and 13 are screw-in LEDs. 

Total lamp / fixture counts are lowest for Warehouses, Restaurants, and Manufacturing, Healthcare, and 

Agricultural facilities. Alternatively, Schools, Multi-Use / Malls, Worship, Lodging, and Entertainment / 

Recreation facilities report the highest total lamp / fixture counts. The highest counts for screw-in LED 

lamps come among Lodging facilities (with 93 such lamps on average), with the highest counts for LEDs 

replacing traditional fluorescents coming among Schools (with 77 such lamps on average).  

Table 4-3: Mean Number of Interior Lamp / Fixture Counts by Lighting Type for SMB Nonresidential 

Establishments by Business Type 

[Blue highlighted values represent those 10 or more percentage points lower than the population average, while red 

highlighted values represent those 10 or more percentage points higher than the population average.] 

 

Incan-
descent 

/ 
Halogen 

Screw-in 
LED 

CFL 
Quartz 

Halogen 

Trad-
itional 
Fluor-
escent 

LED 
replacing 

trad-
itional 
Fluor-
escent 

HIDs 
LEDs 

replacing 
HIDs 

Exit 
Lights 

Total 

Total 5.8 12.7 8.1 1.4 28.0 20.8 1.1 1.9 2.3 82.2 

Retail 1.9 17.2 5.1 1.7 19.6 21.2 2.9 3.2 0.6 73.4 

Office 2.7 4.5 9.0 0.9 31.7 15.9 0.2 1.8 1.2 67.9 

Ware-
house 

2.3 2.7 3.5 1.0 20.7 22.4 0.7 1.2 1.2 55.8 

Restau-
rant 

6.9 11.5 2.8 2.2 10.0 6.4 0.5 2.1 1.7 44.1 

Health-
care 

1.4 8.4 2.3 0.9 17.8 24.5 0.2 0.8 0.7 57.1 

Manufac-
turing 

1.2 2.8 1.4 0.4 23.0 16.7 1.2 0.6 1.0 48.4 

Multi-
family 

10.1 18.0 45.3 1.6 22.8 6.2 0.6 1.4 5.3 111.2 

Worship 26.6 28.9 11.4 1.7 45.4 32.2 3.0 1.2 8.0 158.3 

Agricul-
ture 

8.9 10.3 5.0 0.1 5.0 10.4 0.1 0.2 0.0 39.9 

Entertain
ment / 
Rec 

43.8 9.2 12.3 3.9 55.0 45.0 0.7 3.4 15.4 188.7 

Schools 6.8 14.6 11.8 1.3 166.5 76.6 0.5 2.1 4.4 284.6 

Multi-use 
/ Malls 

3.7 38.9 3.5 4.3 51.7 34.4 0.5 6.8 12.0 155.7 

Grocery 1.9 2.5 1.4 2.1 21.1 36.5 0.0 0.4 0.6 66.6 

Lodging 11.3 93.4 13.7 1.1 23.4 12.1 0.1 0.4 2.5 157.9 

L1_1 L1. About how many of each of the different types of lamps / fixtures are used in this interior space? (n=1,234) The bottom six 

sectors have sample sizes <40. 

Another way to look at the presence of different types of lighting in SMB nonresidential facilities is to 

consider not just the average number of lamps by lamp type, but to consider the proportion of facilities 

of each type that report having ANY lamps by lamp type. This second measure is reported in Table 4-4 
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and it captures those situations in which respondents indicated that they DID NOT HAVE ANY of the lamp 

/ fixture types in question. 

The table indicates, for example, that 75% of all facilities say they have NO incandescent / halogen bulbs, 

while 41% say they have no traditional fluorescents. Note that 74% of all SMB facilities say they have no 

CFLs, while 59% say they have no screw-in LEDs.  

Table 4-4: Proportion of SMB Nonresidential Establishments by Business Type That Say They DO NOT HAVE 

ANY Lamps / Fixtures of Each Type 

[Blue highlighted values represent those 10 or more percentage points lower than the population average, while Red 

highlighted values represent those 10 or more percentage points higher than the population average.] 

 
Incand-
escent / 
Halogen 

Screw-in 
LED 

CFL 
Quartz 

Halo-gen 

Trad-
itional 
Fluor-
escent 

LED 
replacing 

trad-
itional 
Fluor-
escent 

HIDs 
LEDs 

replacing 
HIDs 

Exit  
Lights 

Total 75% 59% 74% 85% 41% 59% 93% 88% 74% 

Retail 84% 63% 76% 89% 48% 51% 94% 87% 77% 

Office 78% 71% 80% 89% 36% 64% 96% 91% 76% 

Ware-
house 

81% 67% 79% 86% 47% 55% 92% 86% 73% 

Restau-
rant 

74% 42% 73% 79% 40% 67% 93% 86% 39% 

Health-
care 

71% 53% 70% 82% 34% 60% 94% 90% 74% 

Manufac-
turing 

73% 61% 79% 93% 29% 59% 87% 90% 78% 

Multi-
family 

75% 54% 55% 84% 48% 75% 94% 88% 74% 

Worship 58% 44% 60% 75% 33% 56% 86% 82% 47% 

Agricul-
ture 

64% 46% 67% 95% 51% 67% 95% 95% 100% 

Entertain
ment / 
Rec 

53% 60% 63% 69% 25% 61% 86% 83% 53% 

Schools 67% 53% 64% 77% 43% 48% 93% 81% 57% 

Multi-use 
/ Malls 

74% 44% 78% 70% 48% 54% 96% 91% 26% 

Grocery 55% 60% 71% 75% 45% 18% 100% 85% 65% 

Lodging 58% 21% 54% 75% 38% 54% 92% 92% 63% 

 

L1_1 L1. About how many of each of the different types of lamps / fixtures are used in this interior space? (n=1,234) The bottom six 

sectors have sample sizes <40. 
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PV and Related Issues 

The survey asked respondents to indicate if PV or solar generating panels were in place at their facility. It 

was also possible to compare these answers to information on this subject available for each establishment 

in the original sample.21 It is interesting to note in Figure 4-11 that every business type is more likely to 

report having PV than is rated as having PV by HEI. To take the Multi-Family case, for example, 21% SAY 

they have PV, while only 11% are rated by HECO as having (or are likely to have) PV.   We think this is a self-

reporting error, where more residents of buildings believe they have PV than actually have it.  

Figure 4-11: Distribution of SMB Nonresidential Facility Types by Presence of DER Based on Both Self -Reports 

and on the HEI DER Flag in the Sample 

 

Q7_2 / Q7. Which of the following are present / available at this location? 3 Photovoltaic (PV) or Solar generating panels ( n=1,232) 

 

  

 
21 The HECO Market Research Team was able to assign likely DER status to each record, based on rate, and other information. 
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Besides asking about the presence of PV, SMB nonresidential survey respondents were also asked about 

the presence of two other technologies – onsite electricity generation and EV charging stations. Figure 

4-12 indicates that EV charging stations are most common at Office and Lodging facilities, which is 

expected, and among Agricultural facilities, which is not. Onsite electricity generation capabilities are also 

widely distributed, with no sector reporting more than 10% of facilities having these capabilities.  

Figure 4-12: Distribution of SMB Nonresidential Facility Types by Presence of Onsite Electricity Generation 

and EV Charging Stations 

 

Q7_2 / Q7. Which of the following are present / available at this location? (Onsite electricity generation using a combustion  turbine, 

steam turbine, reciprocating engine [or 'generator'], microturbine, fuel cell, etc.) or (Electric Vehicle  Charging stations) (n=1,234) The 

bottom six sectors have sample sizes <40. 
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Larger Nonresidential Facilities 

Larger nonresidential facilities were interviewed using instruments that were similar in content to those 

used for smaller facilities but were modified to accommodate the more complex operations present at 

most larger facilities. Larger nonresidential facilities represent customers with more than 1 million kWh 

usage along with the top (in terms of energy usage) AOAO, military and government accounts. The total 

of 93 larger nonresidential facility interviews covered a wide range of business types.  In the potential 

study this sector is combined with the SMB results, but we highlight a few key characteristics about this 

segment below. 

The total of 93 larger nonresidential facility interviews were distributed across self-reported business types 

as outlined in Figure 4-13. 

Figure 4-13: Distribution of Larger Nonresidential Facilities by Self-Report Business Type 

 

Q12. Which of the following best describes the type of physical facility your organization operates or manages at this location? 

(N=93) 
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These larger facilities also tend to have more building occupants, with 45% indicating that they have at 

least 1,000 facility occupants (during working hours) during the organization’s high season, as outlined in 

Figure 4-14. Just 5% of these facilities indicate that they typically have fewer than 50 building occupants 

during this time of the year. 

Figure 4-14: Distribution of Larger Nonresidential Facilities by Number of Building Occupants (Employees 

and Customers) During the Organization’s High Season (During Working Hours) 

 

Q9a.” And what is the total number of people who are typically present at this location when it is “open for business,” inclu ding 

customers, clients, and / or other visitors during your “high season?” (n=82) 

As is reported in Figure 4-15, nearly a quarter of the larger facility respondents (23.5%) report having 

500,000 or more square feet of enclosed floor space at the interviewed facility, while just a third of these 

respondents say they have less than 100,000 square feet of space.  

Figure 4-15: Distribution of Larger Nonresidential Facilities by Size (in Square Footage) 

 

Q11a.” What is the approximate total square footage of all the enclosed floor space that is served by the electric bill for this 

address?” (n=85) 
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Figure 4-16 indicates that two-thirds of these respondents (66%) say they occupy all of their building, 

while another 20.5% say they occupy multiple buildings.  

Figure 4-16: Distribution of Larger Nonresidential Facilities by Building Occupancy 

 

Q1.” Does the HECO account that is billed to your company and associated with this facility cover electricity usage for . . .  ?” (n=88) 

The buildings occupied by larger nonresidential energy users are broadly distributed by age, with 

significant numbers of those buildings constructed before 1980 (39%) or after 1989 (43%). 

Figure 4-17: Distribution of Buildings Occupied By Larger Nonresidential Facilities By Building Age 

 

Q15d. Approximately when was this building constructed?” (N=89)  

Respondents in this portion of the sample were also asked to report on whether or not certain important 

energy-related options were available at their site. Figure 4-18 indicates that more than a third (39%) 

report having non-PV onsite generation present, while another 32% report have some form of PV.   
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Figure 4-18: Presence of Energy-Related Features at Larger Nonresidential Facilities 

 

Q7a.” Which of the following are present / available at this location?” (n=80) 

Additionally, survey findings indicate that: 

• Similar to SMB facilities, all of the facilities have and pay for cooling. The type of cooling is split 

amongst several different types of equipment including RTU’s, chillers, and ducted air conditioning 

systems.  

• The majority of facilities pay for water heating on their electric bill with standard storage tanks being 

the most prevalent type of water heating equipment. 

• Few facilities have traditional incandescent or halogen bulbs, although they are more prevalent in 

retail and food preparation space. 
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5 

FINDINGS FROM THE SUPPLEMENTAL SURVEYS OF 

RESIDENTIAL HOUSEHOLDS 
This chapter outlines the results of the three supplemental surveys of residential households. Since the 

surveys covered a variety of inter-connected issues, the results presented below have been organized by 

content area, rather than by survey, and include the following content areas: 

• Overall Attitudes Regarding Energy Efficiency and Related Issues  

• Awareness and Use of Energy Efficiency-Related Rebates 

• Overall Purchase Practices 

o Lighting-Specific Purchase Practices 

• PV System Installation and Use 

o Primary Benefits Targeted by PV System Installation 

o Reported AC System Use Among PV Households 

o Changes in Reported Electricity Use Among PV Households 

o Overall Evaluation of PV Systems 

• Electric Vehicles 

• At-Home Battery Storage Systems 

• Interest in Potential New Energy Efficiency Programs 

Because the sample sizes for the surveys were relatively small (around 100 respondents per survey), we 

decided it would be useful to validate the findings on certain questions by asking those questions on 

more than one of the surveys. In some cases, this made it possible to explore the way in which survey 

results differed between (for example) households with PV installed compared to households overall. In 

other cases, asking the same question on multiple surveys allowed the team to determine if the results 

were stable across the surveys. 

The surveys did reveal that PV households differed from total households in interesting ways, and these 

differences are outlined in the discussions in this chapter. Separate from these differences , we found that 

responses to questions that were asked in multiple surveys (about rebate awareness and use, for example, 

or about their views on relevant attitudes) were very similar across those different surveys. For this reason, 

responses to similar questions across surveys are only described here if they were sufficiently different to 

warrant attention. 

Highlights from the residential survey findings are outlined in the section below. The remainder of this 

section presents more detailed survey results.  

Residential Supplemental Survey Highlights 

• Overall Attitudes Regarding Energy Efficiency and Related Issues  
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o Residential customer households are very supportive of the State’s efforts to promote both energy 

efficiency and renewable energy. Just under two-thirds of all households indicate that it is 

“extremely important” for the State to promote EE programs, even if there is a cost attached to 

those efforts. Even more say the same thing about the State supplying clean renewable energy.  

o Most households in the state indicate that they do take a proactive role in managing energy use 

in their homes as these households say that they either “consistently and actively control” their 

electricity use or that they “try to manage our electricity use as much as is reasonable, but we are 

not really systematic about it.”  

• Awareness and Use of Energy Efficiency-Related Rebates 

o A majority of households reports that rebates designed to promote the adoption of more energy 

efficient appliances are indeed present in the state, while less than 10% report that no incentives 

are present, with the remaining third unsure about this issue. Among those indicating that 

incentives are present in the state, several different agencies are identified as sources of those 

incentives. The State of Hawaii (31%), Hawaii Energy (30%), HECO (26%), and the Federal 

government (22%) are all identified as providing energy efficiency-related rebate incentives 

currently.  

o Since lighting rebates can be “upstream” rebates that may not be apparent to end customers, the 

survey also asked survey respondents if the State of Hawaii does anything to reduce the costs of 

LED bulbs to residential customers. Nearly a third respondents indicated that the State does do 

this, while just over half said that they were unsure about this. 

o Roughly a third of household report they have used a rebate at least once.  

• Overall Purchase Practices 

o Just over half the respondents say that, when purchasing new appliances or lighting, they tend to 

“get the highest efficiency option they can” as long as it meets their other needs. Another quarter 

of the population is more strict on this issue, indicating that they “always” get the highest 

efficiency option available. 

o Lighting-Specific Purchase Practices. Two-thirds of all households say that they typically purchase 

LED bulbs as everyday replacement bulbs for their home. Next most frequently, just under 20% 

of households say they use CFLs for this purpose, while just 6% say their everyday replacement 

bulb is an incandescent. 

• PV System Installation and Use 

o Primary Benefits Targeted by PV System Installation. When asked about the benefits their 

household sought when the PV system was originally installed, respondents most commonly cite 

cost savings (described in several different ways) as the driver for installing PV. Environmental 

considerations were cited by half the relevant population. Sixteen percent said that running their 

AC system more often was a primary benefit they sought by installing PV.  

o Reported AC System Use Among PV Households. PV households with AC report that they operate 

their AC systems somewhat more often than do total households. Just over half of PV households 

versus 38% of total households say they tend to operate their AC systems for “most hours” of the 

day, or more during the hot season. Similarly, just over half of households with PV and AC say 

they do indeed run their AC system more than they did before they installed the PV system. 
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o Changes in Reported Electricity Use Among PV Households. While a substantial number of PV 

households believe that they use their AC system(s) more often since they installed their PV 

system, this does not translate into a sense that their overall electricity usage has gone up more 

than it has for households overall.  

o Overall Evaluation of PV Systems. In general, PV households appear to be quite happy with the 

operation of their systems. A total of 80% of PV households rate their system as an “8” or higher 

in terms of providing them with the benefits they originally sought by installing the system. Nearly 

75% of households give a rating of “10” on the “1” to “10” scale describing the likelihood that t hey 

would install the PV system again if they had it to do over again under the same circumstances.  

• Electric Vehicles 

o A total of 16% of PV households say they currently have at least one EV, and most of these 

households say they are likely to acquire at least one more EV in the future. Just over half of PV 

households without an EV currently say they are likely to acquire at least one EV in the future.  

o The trend for non-PV households is in the same direction, but to a lesser degree. A total of 10% 

of non-PV households say they have an EV now, and most of these say they will acquire more, 

while another 42% of non-PV households without an EV now say they will acquire one at some 

point.  

• At-Home Battery Storage Systems. Home battery storage systems are not common in the state, 

though they are more common among PV households (7% of PV households claim to have such 

systems, compared to 2% of total households). 

• Interest in Potential New Energy Efficiency Programs.  

o A water heater direct load control (DLC) program was described and fully a third of households 

rate their interest in such a program at a “10” on the scale, with more than half providing Top 3 

Box ratings for the program overall. 

o Customers who said that they did not currently have solar thermal water heating, were asked 

about their interest in a new program that would combine rebates and low interest loans. Nearly 

40% of eligible households rate their interest in pursuing information about the program a “10” 

on the 10-point scale. Another 20% express very low interest.  

o The survey also outlined possible scenarios in which new smart lamp and smart appliance 

technology options might be available for them at a reduced price at local retail locations. There 

is clearly interest in these types of technologies, as 42% provide Top 3 Box responses for their 

interest in smart lamp technologies and 39% give similar responses for smart appliances. Not 

everyone is enamored with these options, as about one quarter of respondents indicated little or 

no interest in smart lamps and a similar amount expressed lack of interest in smart appliances.  

o The survey described a possible program under which customers could receive a $150 rebate for 

purchasing a new ENERGY STAR®-certified refrigerator and recycling their old unit. Nearly one 

third of respondents said they would be likely to replace a refrigerator within the next five years 

with a rebated unit. Note that in a separate question, only about 37% of households said that they 

are likely to replace a refrigerator at all within the next five years, meaning that most of those 

likely to replace a refrigerator say they would replace an existing unit with a rebated ENERGY STAR 

unit. 
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Survey Results  

Overall Attitudes Regarding Energy Efficiency and Related Issues 

The first way in which overall opinions were explored was to consider the extent to which households 

believe that energy efficiency and renewable energy are benefits that deserve to be funded, at least in 

part, through utility bills. The team tested this question by asking households in the state to indicate the 

extent to which they believe that it is important to them that the State both “actively encourage people 

to participate in energy efficiency / savings programs,” and “supply clean, renewable energy” even if it 

means they would have to pay up to 2% more for electricity in order to do so.22  

A total of just under two-thirds of all households (64%) give a top three-box rating indicating that it is 

“extremely important” for the State to promote EE programs. Even more (78%) say the same thing about 

the State supplying clean renewable energy. 

Perhaps equally important is the fact that so few households oppose these types of activities even given 

the fact that the consequence of pursuing these activities would cost respondents money (up to 2% more 

for electricity). Only 10% of all households give a rating below the midpoint (indicating that the activity is 

viewed as not very important) for supporting EE programs, and only 2% give equivalent ratings for 

supplying clean, renewable power. 

Figure 5-1: Perceived Importance of Energy-Related Actions The State Could Take 

 

 

EE Survey Q13_1 - How important is it to your household that the State do the following things, even if that means you would have 

to pay a little more for electricity in order to pursue these initiatives? Please rate each of these items on the importance scale 

provided, where "0" means "Not at all Important" and "10" means "Extremely important. Even if it means I would have to pay 2%  

 
22 Note that the 2% number was not based on a specific costing analysis. Rather, the team thought that a specific cost number wa s 

important so that respondents would not see the activities as “free, ” but as having some real cost attached. The 2% value, then, was not 

meaningful in and of itself, but primarily represented the idea that the research team wanted customers to feel that the acti vities did have 

a meaningful cost to them. 
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more, I believe Hawaii should - Actively encourage people to participate in energy efficiency / savings programs. Q13_2: Even  if it 

means I would have to pay 2% more, I believe Hawaii should - Supply renewable, clean energy  (n=97) 

Turning to their own personal approach to managing energy use on a day-to-day basis, most households 

in the state (88%) indicate that they do take a proactive role in managing energy use in their homes. These 

households say that they either “consistently and actively control” their electricity use (36%) or that they 

“try to manage our electricity use as much as is reasonable, but we are not really systematic about it” 

(52%). Note that no respondents in the sample indicate that “managing our energy use is not really 

something we worry about.”  

Figure 5-2: Household Approach to Managing Energy Use On a Day-to-Day Basis 

 

EE Survey Q114 - Thinking of your entire household, which of the following best describes your household’s  overall approach to 

managing energy use around your home on a day-to-day basis?  (n=97) 

Given the fact that most households say that they proactively try to manage the use of energy in their 

home, it might not be surprising that many also note the presence of challenges or barriers that they 

encounter that make managing energy use difficult. Most commonly, households cite the simple fact tha t 

getting everyone in the household to focus on energy efficiency is difficult (32%). Similarly, another 9% 

say that having children in the house makes pursuing energy efficiency impossible.  

Relatively few households cited as major concerns any of the other barriers to implementing energy 

efficiency that were offered to them (e.g., having other things take priority (21%), having no high impact 

actions available (16%)). Almost no one (3%) indicated that they believe that effort related to energy 

efficiency is not worth the savings. 

The barriers to more effectively managing energy use, then, appear to primarily be “process issues” 

(actually getting people in the household to take consistent action), rather than physical constraints or 

issues such as product availability. Indeed, most customers appear to “believe in” energy efficiency with 

few believing that they have no options for increasing their homes efficiency.  
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Figure 5-3: Barriers to Managing In-Home Energy Use 

 

EE Survey Q15_1 - There are many barriers to managing energy in your home. Please select all of the responses below that impact 

your household’s energy management. (N=97) 

Respondent households were also asked about their opinions regarding several overall attitudes that have 

to do with energy efficiency and related topics. The questionnaire asked people to rate their agreement 

or disagreement with five different attitudinal statements, all of which were stated as broadly negative 

about energy efficiency (e.g., that efficiency is “just not that big a deal.”)  

The figure below indicates that respondents, for the most part, tend to disagree (often strongly) with these 

statements. Consider the first statement listed, “Energy efficiency is just not that big a deal”. Not a single 

respondent agreed with this statement, while more than 90% disagreed with it. Only one of the five 

statements received “agree” ratings from more than 20% of the population; the statement focused on the 

idea that a product having the right features is almost always more important than efficiency level.  

Figure 5-4: Overall Attitudes Regarding Energy Efficiency 

 

EE Survey Q23 - Please indicate how much you agree or disagree with the statements listed below. (n=97) 
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Awareness and Use of Energy Efficiency-Related Rebates 

Figure 5-5 indicates that a majority of households (59%) report that rebates designed to promote the 

adoption of more energy efficient appliances are indeed present in the state. Only 8% report that no 

incentives are present, with the remainder (33%) are unsure about this issue.  

Among those indicating that incentives are present in the state, several different agencies are identified 

as sources of those incentives. The State of Hawaii (31%), Hawaii Energy (30%), HECO (26%), and the 

Federal government (22%) are all identified as providing energy efficiency-related rebate incentives 

currently.  

Figure 5-5: Awareness of the Presence of Energy Efficiency-Related Financial Rebates in Hawaii 

 
EE Survey Q1 - In some parts of the country, electric utilities, governmental agencies, and/or not -for-profit organizations offer 

programs that provide residential households with financial incentives to adopt new, more energy ef ficient appliances or equipment.  

(n=97) EE Survey Q2: As you understand it, which of the organizations listed below currently offer programs that provide financ ial 

incentives to residential households in Hawaii to make it easier to install more energy eff icient options? Please select all that apply. 

(n=97) 

Since lighting rebates can be “upstream” rebates that may not be apparent to end customers, the survey 

also asked survey respondents if the State of Hawaii does anything to reduce the costs of LED bulbs to 

residential customers. A total of 31% of respondents indicated that the State does do this, while 52% said 

that they were unsure about this. 

A majority of households (62%) report that they have never used a financial rebate to purchase a new 

higher efficiency appliance, while 14% say they have used such a rebate once, 16% say they have used 

such rebates twice, and 5% say they have used rebates more than twice.  
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Figure 5-6: Use of Energy Efficiency-Related Financial Rebates in Hawaii 

 
EE Survey Q3 - Not counting any financial incentive you might have received for installing a PV system or solar water heating 

system, have you ever received a rebate (or any other type of financial incentive) for more energy effici ent appliances or equipment 

in a Hawaii residence? Q4 - On how many separate occasions have you actually received a rebate payment, a store discount on 

energy efficient lights or other products, or any other type of financial incentive for more energy effi cient appliances or equipment 

in a Hawaii residence? (n=97) 

We also explored the importance of rebates among respondents with PV systems.  Of those households 

reporting that they have a PV system, a large majority (82%) got a rebate from some source; only 18% 

said they did not receive a rebate. with Government agencies were the most commonly cited source. 

Figure 5-7: Source(s) of any Rebates Received for Installing Current PV System  

 

PV Survey Q1: When you first installed your PV system on your residence, from which of the following organizations, if any, did you 

receive any rebates or other financial incentives for doing so? (n=92) 

Regarding PV system installation decisions,the figure below indicates that nearly three-quarters of all PV 

households (71%) believe that they would not have installed their current PV system without the incentives 

they received. 
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Figure 5-8: Importance of Financial Incentives to Decision to Install PV System 

 

PV Survey Q2: How important were those incentives to your decision about whether or not to install the PV system? ( n=75) 

Overall Purchase Practices 

Most often (55%), households in the state say that, when purchasing new appl iances or lighting, they tend 

to “get the highest efficiency option they can” as long as it meets their other needs. Energy efficiency 

matters to them, in other words, but it is not the only thing that matters. Another quarter of the population 

(23%) is more strict on this issue, indicating that they “always” get the highest efficiency option available, 

while 21% is somewhat less restrictive saying that they “don’t always” get the highest efficiency option 

available. Note that just 1% say that they do not take energy efficiency into account significantly. 

Figure 5-9: Household’s Overall Approach to Purchasing Appliances and Lighting  

 

EE Survey Q16 - Which of the following best describes your household’s overall approach to purchasing new appliances and lighting 

options? (n=97) 
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The perceived cost is often cited as a reason why customers say they do not always acquire higher 

efficiency options. Just over a third of households (36%) say that sometimes they simply “can’t afford the 

higher price” for these options, while 24% say they do not think that “higher efficiency options are worth 

the extra money.” 

Beyond the price issues, 29% also say that sometimes the model they want just does not come in a high 

efficiency option. Another 22% say that sometimes they just do not like the way the more efficient option 

looks or functions. 

Figure 5-10: Reasons for Not Acquiring the Most Efficient Options Available  

 

EE Survey Q17 - Why do you sometimes choose not to acquire the most energy efficient appliance, light bulb, or device available? 

Please select all of the responses below that affect your household's choices.  (n=97) 

Survey respondents were offered several different reasons for selecting and installing the most energy 

efficient devices in their homes, and nearly three-quarters of all households rate three of the reasons 

provided for selecting high efficiency end uses at “8” or higher on the 10-point scale: that doing so would 

reduce the state’s carbon footprint, that the devices would be cheaper in the long run, and because it’s 

“the right thing to do”. 
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Figure 5-11: Reasons for Purchasing / Installing EE Options 

 

EE Survey Q22 - Listed below are several reasons why your household might choose to purchase and install new higher efficiency 

electric devices in your home.  Please rate each choice for how good a reason you think it is for taking this action (“1” = “Not a 

good reason at all to do this,” and “10” = “An excellent reason to do this”). You believe you should select and install the most 

energy efficient devices in your home because: . . . (n=97) 

Turning to the question of the things that households do as they proceed through the purchase process. 

the results indicate that internet research is far and away the most common information resource accessed 

(83% cite this source). Other noteworthy findings on this issue are that Hawaii Energy is mentioned by 

19% of respondents, while social media is mentioned by only 5%. 

Figure 5-12: Sources from Which Households Seek Help When Purchasing Appliances / Lighting  

 

EE Survey Q18 - When you are in the market for new appliances or lighting, where do you seek out information to help with your 

purchasing decision? Please select all of the responses below that affect your household's purchasing decisions.  (N=97)   
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Lighting-Specific Purchase Practices 

Two-thirds of all households (68%) say that they typically purchase LED bulbs as everyday replacement 

bulbs for their home. Next most frequently, 18% of households say they use CFLs for this purpose. Just 

6% say their everyday replacement bulb is an incandescent. 

Figure 5-13: Typical Replacement Bulbs Purchased for Residences 

 

EE Survey Q6: Household lighting has changed a good deal over the last 20 years. In the past, traditional incandescent bulbs were 

most common, but over time, halogens, CFLs (compact fluorescent lamps), and LEDs (light-emitting diodes) have become more 

common. While we recognize that there may be specific situations in which you have to install a certain kind of light bulb in  

specialty situations, as a general rule, if you are just replacing ordinary bulbs in your home, what type of lighting do you typically 

purchase? (n=97) 

Most respondents, then, indicate that they replace lights in their home with LEDs as a matter of course.  

Table 5-1 below indicates that 59% of customers who typically choose LEDs say they have purchased an 

ENERGY STAR-labeled lamp / bulb. However, 91% of customers who typically purchase LED indicate they 

have purchased an ENERGY STAR rated appliance. 

Table 5-1: Awareness and Purchase of EnergyStar Options (Among those who typically choose LEDs)  

Number of times purchased  
Ever Purchased an ENERGY STAR  

Labelled Option 

Ever Purchased  

ENERGY STAR LED Bulbs 

Many times 61% 39% 

A few times 30% 20% 

None / never 8% 6% 

Not sure 1% 25% 

 

EE Survey Q7 - The US Environmental Protection Agency (EPA) created the ENERGY STAR label to identify higher efficiency 

appliances and lighting options. Have you ever purchased an ENERGY STAR labelled item at least in part because it had this label? 

EE Survey Q8 - Have you ever purchased LED bulbs for a residence in Hawaii that were specifically labelled as ENERGY STAR LED 

bulbs?  (Both questions only asked of those who say they use LEDs as their default lighting purchase. (n=66 for both) 

PV System Installation and Use 

As part of the assessment of how customers think about managing use, and the role of energy efficiency, 

the team also wished to understand how these issues might work differently for those households that 
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have already installed a PV system at their home. The data reported in this section counts respondents as 

having a PV system installed if they are both on a PV rate and specifically report that they have a PV 

system installed. 

Primary Benefits Targeted by PV System Installation 

As a starting point on this issue, respondents were asked about the benefits their household sought when 

the PV system was originally installed. Cost savings (described in several different ways) were clearly the 

most common reason cited for installing PV -- 84%, for example, said the benefit they most desired was 

“reducing my electric bill”. Environmental considerations were also important, cited by half the relevant 

population. Sixteen percent (16%) said that running their AC system more often was a primary benefit 

they sought by installing PV. 

Figure 5-14: Benefits Sought by Installing PV System 

 

PV Survey Q3 – What were the two or three most important benefits you were seeking when you originally installed your PV 

system? Please select two or three of the most important benefits shown below. (n=92) 

Reported AC System Use Among PV Households 

The data above indicated that at least some PV households report that being able to run their AC system 

more (without having to “pay for” that AC) was an important benefit of adding a PV system. While it is 

very difficult to determine if – in fact – households with PV operate their AC systems more than do 

equivalent other households, it is at least possible to compare what people say about this issue. As is 

reported in Table 5-2 below, PV households with AC do report that they operate their AC systems 

somewhat more often than do total households with 51% of PV households versus 38% of total households 

saying they tend to operate their AC systems for “most hours” of the day, or more during the hot season).  
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Table 5-2: AC operation practices 

How do you operate your AC system during the summer, or 

“hot season”? 
Total Households PV Households 

Rarely if at all 15% 14% 

For only a few hours a day at most 47% 35% 

During most hours of the day / night 32% 40% 

24/7 6% 11% 

 

PV Survey Q11 / EE Survey Q11 - Which of the following best describes how you operate your home’s air conditioning system during 

the summer, or hot season? Would you say you operate your home's AC system during the summer, or hot season  .  .  .  ? 

(n=66/58) 

Similarly, 51% of households with PV and AC say they do indeed run their AC system more than they d id 

before they installed the PV system. 

Figure 5-15: Reported Changes in AC Use Since PV System Was Installed 

 

PV Survey Q13 -We know this can be difficult to recall, but would you say that you operate your home ’s primary air conditioning 

system more or less since the time that your home’s PV system was installed? (n=43) 

Reported Changes in Overall Electricity Use Among PV Households  

It is interesting, however, that while a substantial number of PV households bel ieve that they use their AC 

system(s) more often since they installed their PV system, this does not translate into a sense that their 

overall electricity usage has gone up more than it has for households overall. Figure 5-16 shows that 

approximately 40% of total households believe that their electricity usage has gone up over the last 2 -3 

years. Among PV households, nearly the same number (43%) say their usage has gone up since that 

system was installed.  
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Figure 5-16: Reported Changes in Electricity Use in The Last 2-3 Years (for Non-PV households) and Since 

PV System was Installed (for PV households) 

 

EE Survey Q19 - Please think about how much electricity your household uses in an average month (including any electricity you 

get from a solar PV system), compared to the amount of electricity you used in your household two or three years ago.  Focusi ng on 

the amount of electricity you use (not just the cost which can also be affected by weather and other factors), would you say that 

your electricity usage has  .  .  ? (N=97) / PV Survey Q8: Regardless of your electric utility bill now, how has the total am ount of 

electricity your household uses changed on average compared to before your PV system was installed? (n=92) 

Turning to the question of why these reported changes in energy use have occurred, we find that reported 

AC use is important to both PV households and total households. Nearly a quarter (23%) of non-PV 

households who say that their usage has gone up over the last 2-3 years say this has happened because 

they are using certain appliances (such as AC) more often than they did in the past. Others say they have 

added appliances (7%), or that there are more people in the household (2%).  

The non-PV households who say their usage has gone down over the last few years attribute this most 

commonly to actively working to achieve this goal (12%) or because they have purchased more energy 

efficient appliances (8%). 

Among PV households, fully 41% of those who report higher electricity use attribute that increase to either 

the fact that they added AC to their home, or that they are simply using their AC system more often. 

Charging electric vehicles is cited as a contributor to increased usage by 8% of these households. The PV 

households who say their usage has gone down attribute this most commonly (37%) to their active focus 

on this issue. 

Since those who claimed electricity use has gone down typically attribute that outcome to their focus on 

this issue, the team also wanted to explore whether the approach that households say they take to 

managing energy use in their households is different between PV households and total households. In 

fact, the data in Figure 5-17 suggest that, if anything, PV households are somewhat less focused on 

managing energy use than are overall households. 
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Figure 5-17: Overall Household Approach to Managing Energy Use for PV Households vs. Total Households  

 

EE Survey Q14 / PV Survey Q21 - Thinking of your entire household, which of the following best describes your household’s overall 

approach to managing energy use around your home on a day-to-day basis? (n=97/92) 

While PV households appear to be at least slightly different from total households in the way they think 

about managing energy use in their homes, they are much more similar on the question of the approach 

they take to energy efficiency when purchasing appliances and lighting for their homes. A total of 26% of 

PV households, for example, say they “always” get the most energy efficient option available, compared 

to 23% of all households.  

Figure 5-18: Overall Household Approach to Purchasing Appliances and Lighting At Home for PV Households 

vs. Total Households 

 

EE Survey Q16 / PV Survey Q22 - Which of the following best describes your household’s overall approach to purchasing new 

appliances and lighting options? (n=97/92) 

 

26%

43%

30%

1%

36%

52%

12%

0%

0% 10% 20% 30% 40% 50% 60%

We consistently and actively control our electricity use

to fit within our family budget.

We really do try to manage our electricity use as

much as is reasonable, but we are not really…

We don't really manage our electric use, but we do

try to buy energy efficient lights and appliances.

Managing our use of electricity is not really

something we worry about.

Total Households PV Households

23%

55%

21%

1%

26%

52%

21%

0%

0% 10% 20% 30% 40% 50% 60%

e always make sure to get the most energy efficient

option available.

We get the highest efficiency option that we can, as

long as it meets our other needs.

We take energy efficiency into account, but we don't

always get the most efficient option available.

We don't take energy efficiency issues into account

very much.

PV Households Total Households



2019 Hawaii Baseline Study | Findings From the Supplemental Surveys of Residential Households  

 
  | 80 Applied Energy Group • www.appliedenergygroup.com 

 

Overall Evaluation of PV System 

In general, PV households appear to be quite happy with the operation of their systems. A total of 80% 

of PV households rate their system as an “8” or higher in terms of providing them with the benefits they 

originally sought by installing the system. Only 3% of households give their system a Bottom 3 Box score.  

Figure 5-19: Rating the PV System on Providing Original Benefits Sought  

 

PV Survey Q4 – How would you rate your PV system in terms of actually providing you with the benefits that you were hoping to 

get when it was installed? (n=92) 

Open-ended responses suggest the following reasons why customers tend to believe that their system 

either did, or did not, provide the benefits they sought from the system:  

• Reasons provided for rating the system positively: 

o The system, in fact, delivered reduced total costs for the home’s electricity use 

o The system provides useful backup during outages 

• Reasons provided for rating the system negatively 

o The system was incorrectly sized or had other design problems  

o Problems with system reliability, system production, or system provider 

o Greater complexity; more bills 

Another way to evaluate the way that customers feel about their PV systems is to ask them if they would 

re-install the system under the same conditions that were present when they originally installed their 

system. This way of asking the question allows for the fact that some people could be unsatisfied with the 

fact that the system does not provide all the benefits for which they hoped, while still providing a net 

positive outcome. 

Indeed, fully 73% of households give a rating of “10” on the “1” to “10” scale describing the likelihood that 

they would install the PV system again if they had it to do over again. A total of 89% rate their response 

on this question as Top 3 Box. 
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Figure 5-20: Rating the PV System Overall 

 

 

 

PV Survey Q15 - Please think about your PV system overall and the value it brings to you and your household.? Knowing what you 

know now about how the system performs, if you had the decision to make over again (with the same financial incentives in place), 

how likely would you be to install that same PV system again? (N=92) 

Electric Vehicles 

A total of 16% of PV households say they currently have at least one EV, and most of these households 

(14%) say they are likely to acquire at least one more EV in the future. Another 51% of PV households 

without an EV currently say they are likely to acquire at least one EV in the future.  

The trend for non-PV households is in the same direction, but less extreme. A total of 10% of non-PV 

households say they have an EV now, and most of these (8%) say they will acquire more, while another 

42% of non-PV households without an EV now say they will acquire one at some point.  

Table 5-3: Current and Planned Future Ownership of EVs 

EVs owned currently and likely to acquire in the future Total Households PV Households 

Have 1 or more and likely to acquire 1 or more 8% 14% 

Have 1 or more and likely to acquire 0 2% 2% 

Have 0 and likely to acquire 1 or more 42% 51% 

Have 0 and likely to acquire 0 48% 33% 

The reported reasons for acquiring future EVs are similar across both PV and total households.  
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Table 5-4: Primary Reason for Acquiring One or More EVs in the Future (Among Those Planning to Do So) 

Primary reason for acquiring an (a new) electric vehicle  Total Households PV Households 

Because electric vehicles are better for the environment. 45% 41% 

Electric vehicles are cheaper to operate over the long term.  29% 25% 

Because it will allow me to take advantage of the extra energy my 

solar PV system produces. 
19% 27% 

Because I will be eligible for state incentives such as the carpool lane 

and free parking. 
5% 5% 

Because electric vehicles are modern vehicles with advanced features.  2% 2% 

Because electric vehicles are easier to operate . 0% 2% 

Total households who do not think they will acquire an EV, on the other hand, do appear to have different 

reasons for this fact than do PV households. As is reported in Table 5-5, total households are more likely 

to be concerned about charging availability AND about the environmental benefits of EVs, while PV 

households are more concerned about EV capital costs. 

Table 5-5: Primary Reason for NOT Acquiring One or More EVs in the Future (Among Those NOT Planning 

to Do So) 

Primary reason for NOT acquiring an (a new) electric vehicle  Total Households PV Households 

There is nowhere at home for me to charge an electric vehicle. 27% 11% 

Electric vehicles don’t really have a meaningful environmental impact.  24% 8% 

Electric vehicles are expensive to purchase. 19% 29% 

Electric vehicles are complicated and expensive to maintain.  8% 8% 

Electric vehicles don’t have the range required for long trips. 8% 11% 

There is limited availability of electric vehicle charging stations.  8% 9% 

Electricity is expensive, so the costs to charge the vehicle are very 

high. 
6% 9% 

Electric vehicles do not come in the size or configuration that I want in 

a vehicle. 
0% 9% 
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At-Home Battery Storage Systems 

As expected, home battery storage systems are not common in the state, though they are more common 

among PV households. 

Table 5-6: Presence of home battery storage systems and reasons for installing  

Home battery systems Total Households PV Households 

Home battery storage system present 2% 7% 

Reasons for installing a battery system -- 

To have backup electricity during an 

outage 

To store excess electricity generated 

by a PV system 

Interest in Potential New Energy Efficiency-Related Program and Services 

One of the important goals of this set of surveys was to capture information from residential customers 

about their interest in participating in new energy efficiency programs that are not currently available in 

the state. Customers were told specifically that a set of program concepts were just that, concepts, and 

not either actual programs, or indeed, necessarily programs that were l ikely to be offered in the future. 

Rather, customers were asked to express their interest in programs of this type if those programs were to 

be offered at some point. Customers were asked about new program concepts that focused on the 

following technologies: solar water heating, LED lighting, refrigerators, smart lighting and appliances, 

water heater direct load control, and other technologies. 

Solar Water Heating 

Customers who said that they did not currently have solar thermal water heating now, were aske d about 

their interest in a new program under which a combination of financial rebates and tax credits would 

reduce the estimated installation costs for a new system from $6,000 - $8,000 to $1,800 - $2,400. 

Additionally, the program was described as offering 0% interest loans to finance the remaining cost. 

Because the research team recognized that customers would not likely to be able to provide a firm 

response for a program of this level of complexity without a more detailed assessment, they were asked 

how likely they would be to pursue more information about the program rather than asking for a definitive 

commitment. The survey results indicate that fully 42% rate their interest in pursuing information about 

the program as Top 3 Box, with 38% of those households rating their likelihood as a “10” on the 10-point 

scale. Note that at the other extreme, 20% rate their interest in this program as a (1.) 
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Figure 5-21: Stated Likelihood to Pursue Information About a Solar Water Heater Program 

 

MP Survey Q5 - For some households, installing a solar water heating system can help save money on your electric bill: The costs to 

install a new solar water heating system can vary dramatically, but for a smaller-to-medium sized home, assume the total cost to 

install a system might be $6,000 - $8,000. Please assume that a combination of financial rebates and state and federal tax credits 

could reduce your installation cost by $4,200-$5,600, bringing your actual out-of-pocket cost to $1,800 - $2,400. Please also 

assume that a 0% loan would be available to you for use in financing the remaining balance. If a reputable organization in Ha waii 

came to you with an offer like the one described above, how likely would you be to pursue more i nformation about the offer? 

(n=76) 

Customers who say that they are not likely to pursue information about a program like this tend to say 

that this is true because of physical or legal constraints on their ability to mount a system, because they 

have a gas water heater, or because they will not need a new water heater for a long time.  

Surveyed households indicate that they would be most likely to access information about a program like 

this through: 

• Internet research (19%) 

• My utility company (19%) 

• Hawai’i Energy (14%) 

• Contractors / retailers (12%) 

Note that the relevant survey did also ask about solar water heating replacement, but there were only 14 

respondents eligible to answer these questions. This number is less than the 30 respondents that AEG 

considers the minimum necessary to view responses to survey questions as reliable. For this reason, while 

we provide summary data for these questions below, we do not view the results as reliable.  

LED Lighting 

As we noted earlier in this chapter, most customers (68%) report that they purchase LED lamps as their 

default lighting choice when replacing “ordinary bulbs” in their home. When informed that agencies in 

the state work with major retailers to reduce the price consumers pay for LED bulbs, a total of  84% say 

they find this activity valuable (with a Top 3 Box rating), and 59% give the highest rating for this activity.  
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Figure 5-22: Described Value of Upstream Lighting Discounts 

 

 

 

Q16 - Some agencies work with major retailers across the state to lower the price of qualified ENERGY STARÂ® LED bulbs at local 

retail locations across the state. This means that when you shop for LED lights at a participating retailer you a utomatically receive 

reduced pricing on those bulbs with no forms or applications needed. Using the scale below. Please indicate how valuable you 

would say this program is for households like yours. (n=90) 

Refrigerators 

Survey respondents were told that a refrigerator 9 years old or more uses about 50% more energy than 

a new ENERGY STAR certified refrigerator, and that (hypothetically) for a limited time, they might be able 

to receive a $150 rebate from a local agency if they purchased a qualifying ENERGY STAR certified 

refrigerator from a participating retailer. The rebate would require that they have a working refrigerator 

to trade in, and the participating retailer would haul the old unit away and make sure it was recycled 

properly. 

As is reported in Figure 5-23 below, 31% of respondents say they are very likely to replace a refrigerator 

within the next five years with a rebated unit. Note that in a separate question, only about 37% of 

households said they are likely to replace a refrigerator at all within the next five years, meaning that most 

of those likely to replace a refrigerator say they would replace an existing unit with a rebated Energy STAR 

unit. 
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Figure 5-23: Likelihood to Replace Refrigerator with Energy STAR Model (With Rebate) Within 5 Years 

 

 

MP Survey Q18 - A refrigerator 9 years old or more uses about 50% more energy than a new ENERGY STAR® certified refrigerator. 

For a limited time, households can receive a $150 rebate from a local agency when you purchase a qualifying ENERGY STAR 

certified refrigerator from a participating retailer. The rebate requires that you have a working refrigerator to trade in. The 

participating retailer will haul it away when they deliver your new model and make sure it is recycled properly. Please assum e that 

you could receive a rebate of up to $150 when you purchase a new ENERGY STAR-certified refrigerator.  How likely would you say it 

is that within the next five years you will replace an existing refrigerator within your home with one that would leverage th is rebate? 

(n=90) 

Smart Lighting and Appliances 

The survey also outlined possible scenarios in which new technology options might be available for them. 

Specifically, smart lamps were described as new LED lighting technologies that can offer customers a way 

to control their lighting remotely and optimize a variety of control strategies to potentially save money 

and energy. Home automation systems were described as being enabled with ENERGY STAR appliances 

that have smart features that offer consumers new functionality that can provide added control and 

convenience. 

Survey respondents were told that a local agency would work with product manufacturers to lower the 

price of qualified smart lamps and smart appliances at local retail locations across the state meaning that 

all they would have to do is shop for these items at a participating retailer and they would automatically 

receive reduced pricing on those items with no forms or applications needed. 

There is clearly interest in these types of technologies, as 42% provide Top 3 Box responses for smart 

lamps and 39% give similar responses for smart appliances. Not everyone is enamored with these options, 

of course, as 26% of respondents give Bottom 3 Box for smart lamps, and 24% similar responses for smart 

appliances. 
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Figure 5-24: Likelihood to Adopt Smart Lamp and / or Home Automation Technology With Upstream 

Discounts Included 

 

 

MP Survey Q21 a - In the future, local agencies may offer new or different programs that will be designed to help households save 

money through investments in energy efficiency. Several of these programs are outlined below. For each, please indicate how l ikely 

you would be to participate in that program if it became available to you. A new trend in lighting technology can offer customers a 

way to control their lighting remotely and optimize a variety of control strategies to potentially save money and energy. Sma rt 

Lamps are LED light bulbs that can be controlled remotely using a mobile phone app and WIFI connection. A local agency would 

work with product manufacturers to lower the price of qualified Smart Lamps at local retail locations across the state. This means 

all you have to do is shop for Smart Lamps at a participating retailer and automatically receive reduced pricing on those bulbs with 

no forms or applications needed. (a) How likely would you say it is that you would purchase Smart Lamps and receive an instan t 

discount from participating retailers? 

MP Survey Q21b - Another new trend relates to smart appliances and whole home automation. ENERGY STAR appliances with 

smart features offer consumers new functionality that can give you added control and convenience. These new devices can be 

remotely controlled from your smartphone, can provide you with hour-by-hour consumption information for individual appliances, 

and can make it possible for you to schedule when appliances run. Even with these new features, these devices can yield savin gs on 

your electric bill because of their more efficient operation. Please assume that a local agency could provide rebates on smart 

appliances or home automation technologies that would make them more affordable to you. Assuming these rebates were in place,  

how likely would you be to proactively seek out more information about smart appliances or home automation technologies that 

might help you to better manage your energy use? (N=90) 

Note that customers who say they are not interested in any of these programs give the following reasons 

for this: 

• First cost of new devices 

• Being a renter 

• Do not use / want Smartphones / computers / Smart house  
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Water Heater Direct Load Control 

The last program explored with survey respondents was a water heater direct load control (DLC) program. 

The program was described as allowing a reputable local agency to install a controlling device on the 

household’s water heater that would take advantage of the unit’s energy storage capabilities and program 

participants would receive a monthly credit on their bill (e.g., $3). Advanced technology was described as 

allowing the process to be seamless and participating households would continue to have hot water when 

it was needed.  Participation in the program was also described as providing a variety of other electric 

system benefits.  

Fully a third to households rate their interest in such a program at a “10” on the scale, with 56% in total 

providing Top 3 Box ratings for the program overall. 

Figure 5-25: Likelihood to Participate in Water Heater DLC Program 

 

 

MP Survey Q23 - Another type of program would allow a reputable local agency to install a controlling device on your water heater 

taking advantage of the unit’s energy storage capabilities.  Customers participating in the program would receive a monthly credit 

on their bill (e.g., $3). Advanced technology would allow this process to be seamless and your household would continue to ha ve 

hot water when it was needed.  Participation in the program would also: reduce the system peak, lowering costs for all customers, 

stabilize electric grid operations, prevent or fix electric grid emergencies, reduce the amount of imported fossil fuel used to generate 

electricity, improve the ability for local electricity providers to use renewable energy, keep the grid running reliably and efficientl y. 

(n=90) 

Other Technologies 

Two other program concepts were tested, though unfortunately, the respondent sample size for each was 

less than the 30 respondents that AEG views as the minimum sample size required to treat the results as 

reliable. 
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6 

FINDINGS FROM THE SUPPLEMENTAL SURVEYS OF 

SMALL AND MEDIUM BUSINESS FACILITIES 
This chapter outlines the results of the three supplemental surveys of small and medium business (SMB) 

facilities. Since the surveys covered a variety of inter-connected issues, the presentation of results in this 

chapter has been organized by content area, rather than by survey. The survey results discussed in this 

chapter include the following content areas: 

• Overall Attitudes Regarding Energy Efficiency and Related Issues  

• Awareness and Use of Energy Efficiency-Related Rebates 

• Overall Purchase Practices 

o Lighting-Specific Purchase Practices 

• PV System Installation and Use 

o Primary Benefits Targeted by PV System Installation 

o Reported AC System Use Among PV Households 

o Changes in Reported Electricity Use Among PV Households 

o Overall Evaluation of PV Systems 

• Electric Vehicles 

• At-Home Battery Storage Systems 

• Interest in Potential New Energy Efficiency Programs 

Because the sample sizes for the surveys were relatively small (around 100 respondents per survey), we 

decided it would be useful to validate the findings on certain questions by asking those questions on 

more than one of the surveys. In some cases, this made i t possible to explore the way in which survey 

results differed between (for example) businesses with PV installed compared to businesses overall. In 

other cases, asking the same question on multiple surveys allowed the team to determine if the results 

were stable across the surveys. 

The team found that responses to questions that were asked in multiple surveys (about rebate awareness 

and use, for example, or about their views on relevant attitudes) were very similar across those different 

surveys. For this reason, responses to similar questions across surveys are only described here if they were 

sufficiently different to warrant attention. 

Because the ultimate sample size set for the SMB PV study was small, only some directional inferences 

can be made for this population. 
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Highlights from the SMB survey findings are outlined in the section below. The remainder of this section 

presents more detailed survey results.  

Nonresidential SMB Supplemental Survey Highlights 

In general, trends in the SMB surveys are very consistent with residential results, with a slight decrease in 

overall willingness to pay, enthusiasm for EE, and renewable energy relative to residential customers.  

• Overall Attitudes Regarding Energy Efficiency and Related Issues  

o Nonresidential customer households are supportive of the State’s efforts to promote both energy 

efficiency and renewable energy. A total of just under two-thirds of all SMB facilities indicate that 

it is “extremely important” for the State to promote EE programs, even if there is a cost attached 

to those efforts. Nearly three quarters say the same thing about the State supplying clean 

renewable energy.  

o Most SMB facilities in the state indicate that they do take a proactive role in managing energy use 

in their facilities as they say that they either “consistently and actively control” their electricity use 

or that they “try to manage our electricity use as much as is reasonable, but we are not really 

systematic about it.” 

• Awareness and Use of Energy Efficiency-Related Rebates 

o Fewer than half of SMB facilities report that rebates designed to promote the adoption of more 

energy efficient appliances are indeed present in the state, while about 20% report that no 

incentives are present, with the remaining 40% unsure about this issue. 

▪ Among those indicating that incentives are present in the state, several different agencies are 

identified as sources of those incentives. HECO (52%), Hawaii Energy (46%), the State of Hawaii 

(37%), and the Federal government (30%) are all identified as providing energy efficiency-

related rebate incentives currently.  

o Since lighting rebates can be “upstream” rebates that may not be apparent to end customers, the 

survey also asked survey respondents if the State of Hawaii does anything to reduce the costs of 

LED bulbs to customers. About 20% of respondents indicated that the State does do this, while 

just under half said that they were unsure about this. 

o Just over 20% of SMB facilities report having used a rebate at least once while more than half 

report that they have never used a financial rebate to purchase a new higher efficiency appliance . 

Those respondents who said that they had used a financial rebate directed at higher efficiency 

end uses were also asked about the impact that that rebate had on the actual product choice they 

made. A majority of SMB facilities indicated that they did indeed buy something different because 

of the rebate.  
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• Overall Purchase Practices 

o Just less than half of SMB facilities in the state say that when purchasing new appliances or 

lighting, they tend to “get the highest efficiency option they can” as long as it meets their other 

needs. 

o Lighting-Specific Purchase Practices. More than two-thirds of all SMB households say that they 

typically purchase LED bulbs as everyday replacement bulbs for their facility. Next most frequently, 

facilities report using CFLs for this purpose. 

• Electric Vehicles. A total of 6% of SMB facilities say they have an EV now, and about 11% say they will 

acquire more. About 11% of SMB facilities say that they currently have an EV charging station, and 

15% say they do not have one now but will acquire one in the future.  

• Interest in Potential New Energy Efficiency Programs 

o Customers who said that they did not currently have solar thermal water heating, were asked 

about their interest in a new program that would combine rebates and low interest loans. More 

than half of eligible facilities rate are very interested in pursuing information about the program  

o When informed that agencies in the state work with major retailers to reduce the price consumers 

pay for LED bulbs, nearly three quarters say they find this activity valuable. 

o The survey also outlined possible scenarios in which new Smart Thermostat technology options 

might be available for them. There is clearly interest in these types of technologies 

Survey Results  

Overall Attitudes Regarding Energy Efficiency and Related Issues 

The first way in which overall opinions were explored was to consider the extent to which decision makers 

at businesses believe that energy efficiency and renewable energy are benefits that deserve to be funded, 

at least in part, through utility bills. Survey respondents were asked to indicate the extent to which they 

believe that it is important to them that the State both “actively encourage people to participate in energy 

efficiency / savings programs,” and “supply clean, renewable energy” even if it means they would have to 

pay up to 2% more for electricity in order to do so.  

A total of just under two-thirds of all SMB respondents (61%) give a top three-box rating indicating that it 

is “extremely important” to them for the State to promote EE programs. Even more (72%) say the same 

thing about the State supplying clean renewable energy. 

Perhaps equally important is the fact that so few facilities oppose these types of activities (even given the 

fact that the consequence of pursuing these activities would cost respondents money (up to 2% more for 

electricity).  
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Figure 6-1: Perceived Importance of Energy-Related Actions the State Could Take 

 

 

EE Survey Q7_1 - How important is it to your organization   that the State do the following things, even if that means you would 

have to pay a little more for electricity in order to pursue these initiatives? Please rate each of these items on the import ance scale 

provided, where "0" means "Not at all Important" and "10" means "Extremely important. Even if it means we would have to pay 2% 

more, I believe Hawaii should - Actively encourage people to participate in energy efficiency / savings programs. Q13_2: Even if it 

means we would have to pay 2% more, I believe Hawaii should - Supply renewable, clean energy. (n=109) 

Most organizations in the state (79%) indicate that they do take a proactive role in managing energy use 

in their facilities. These organizations say that they either “consistently and actively control” their electricity 

use (31%) or that they “try to manage our electricity use as much as is reasonable, but we are not really 

systematic about it” (48%). Only 4% of respondents in the sample selected the response - “managing our 

energy use is not really something we worry about.”  

Figure 6-2: Household Approach to Managing Energy Use on a Day-to-Day Basis 

 
EE Survey Q8 - Thinking of your entire organization, which of the following best describes your organization’s overall approach to 

managing energy use around your home on a day-to-day basis?  (n=108) 
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The most common barrier to managing energy use is the fact that prioritizing energy efficiency is difficult 

to fit into day-to-day operations (33%). Relatively few organizations cited as major concerns any of the 

other barriers to implementing energy efficiency that were offered to them (e.g., low potential for savings 

(20%), not knowing enough about energy management (18%)). Very few (7%) indicated tha t they had a 

hard time getting management to focus on the issue. 

Figure 6-3: Barriers to Managing In-Home Energy Use 

 
EE Survey Q9 - There are many barriers to managing energy in a facility. Please select all of  the responses below that apply to your 

organization. (n=108) 

Respondents were also asked about their opinions regarding energy efficiency and related topics. The 

questionnaire asked people to rate their agreement or disagreement with six different attitudinal 

statements, all of which were stated as broadly negative about energy efficiency (e.g., that efficiency is 

“just not that big a deal.”).  

The figure below indicates that respondents, for the most part, tend to disagree (often strongly) with these 

statements. Only a single respondent agreed with “Energy efficiency is just not that big a deal”, while 

three-quarters disagreed with it. The only one of the five statements that received “agree” ratings from 

more than 20% of the population focused on the idea that a product having the right features is almost 

always more important than the efficiency level of that product (35%).  
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Figure 6-4: Overall Attitudes Regarding Energy Efficiency 

 
EE Survey Q16 - Please indicate how much you agree or disagree with the statements listed below.. (n=109) 

Awareness and Use of Energy Efficiency-Related Rebates 

Figure 6-5 indicates that 42% of organizations report that rebates designed to promote the adoption of 

more energy efficient appliances are indeed present in the state. Just 18% report that no incentives are 

present, while the remainder (39%) are unsure about this issue.  

Among those indicating that incentives are present in the state, several different agencies are identified 

as sources of those incentives. HECO (52%), Hawaii Energy (46%), the State of Hawaii (37%), and the 

Federal government (30%) are all identified as providing energy efficiency-related rebate incentives 

currently by significant groups of respondents.  
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Figure 6-5: Awareness of the Presence of Energy Efficiency-Related Financial Rebates in Hawaii 

 
EE Survey Q1 - In some parts of the country, electric utilities, governmental agencies, and/or not-for-profit organizations offer 

programs that provide customers with financial incentives to adopt new, more energy efficient appliances or equipment.  ( n=109) EE 

Survey Q2: As you understand it, which of the organizations listed below currently offer programs that provide financial incentives 

to customers in Hawaii to make it easier to install more energy efficient options? Please select all that apply. ( n=46) 

Since upstream lighting rebates may not be apparent to customers, the survey also asked SMB survey 

respondents if the State of Hawaii does anything to reduce the costs of LED bulbs to customers. A total 

of 19% of respondents indicated that the State does do this, while 46% said that they were unsure.  

A majority of organizations (70%) report that they have never used a financial rebate to purchase a new 

higher efficiency appliance, while 15% say they have used such a rebate once, 5% say they have used such 

rebates two or three times, and 2% say they have used rebates more than three times.  

Figure 6-6: Use of Energy Efficiency-Related Financial Rebates in Hawaii 

 
EE Survey Q3 - Not counting any financial incentive you might have received for installing a PV system or  solar water heating 

system, have you ever received a rebate (or any other type of financial incentive) for a facility in Hawaii to make it less e xpensive to 

install more energy efficient appliances or equipment at your facility? Q4 - On how many separate occasions have you actually 

received a rebate payment, a store discount on energy efficient lights or other products, or any other type of financial ince ntive for 

more energy efficient appliances or equipment in a facility like yours? (n=109) 
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Those respondents who said that they had used a rebate to purchase high efficiency equipment were also 

asked about the impact that that rebate had on the actual product choice they made. Unlike the results 

observed for residential households, a majority of organizational respondents (among those who 

accepted a rebate) indicated that receiving a rebate drove them to purchase something different than 

what they originally planned to purchase, while 26% indicated that they bought exactly what they had 

originally planned to buy.  

Figure 6-7: Stated Impact of Financial Rebate on Reported Product Choice  

 
EE Survey Q5 - Please think about the most recent rebate that your organization received.  Did you purchase a different appliance 

(or other energy-related product) than you had originally planned to buy, specifically to receive the rebate? (n=23) 

Overall Purchase Practices 

Most often, organizations in the state say that, when purchasing new appliances or lighting, they tend to 

“get the highest efficiency option they can” as long as it meets their other needs (44%). Another fifth of 

the population (19%) is even more strict on this issue, indicating that they “always” get the highest 

efficiency option available, while 33% is somewhat less restrictive (saying that they “don’t always” get the 

highest efficiency option available). Note that just 4% say that they do not take energy efficiency into 

account very much. 

Figure 6-8: Organizations’ Overall Approach to Purchasing Appliances and Lighting  

 
EE Survey Q10 - Which of the following statements best describes the way that your organization thinks about the importance of 

energy efficiency when you purchase new equipment? (n=108) 
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Similar to residential customers, perceived higher upfront cost is often cited as a reason why customers 

say they do not always acquire higher efficiency options. Almost half of organizations (46%) say that, 

indeed, “the higher upfront cost of energy-efficient options can be a challenge”, while 36% say they must 

“make sure they get the right equipment for us.” 

Beyond the price issues, 29% also say that sometimes the model they want just does not become available 

in a timely fashion. Another 24% say that they just do not know enough about energy-efficient options. 

Figure 6-9: Reasons for Not Acquiring the Most Efficient Options Available  

 
EE Survey Q11 - Why do you sometimes choose not to acquire the most energy efficient equipment or lighting available? Please 

select all of the responses below that affect your organization’s choices. (n=83) 

Survey respondents were offered several different reasons for selecting and installing the most energy 

efficient devices in their facilities, and more than half of all customers rate all of the reasons provided for 

selected high efficiency end uses at an “8” or higher on the 10-point scale. Recognition of the value of 

reduced operating costs was almost universal, with 75% of respondents rating that as a good reason to 

choose to pursue EE options. 

Figure 6-10: Reasons for Purchasing / Installing EE Options 

 
EE Survey Q22 - Listed below are several reasons why your organization might choose to purchase and install new higher efficiency 

electric equipment in your facility. Please rate each choice for how good a reason you think it is for taking this action. (N =109) 
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Internet research is far and away the most common information resource used for equipment purchasing 

decisions (69% cite this source). Other noteworthy findings on this issue are that Hawaii Energy is 

mentioned by 41% of SMB respondents (much more often than the 19% of residential respondents) , while 

social media is mentioned by only 5%. 

Figure 6-11: Sources from Which Organizations Seek Help When Purchasing Appliances / Lighting  

 
MP Survey Q9B - When you are in the market for new appliances or lighting, where do you seek out information to help with your 

purchasing decision? Please select all of the responses below that affect your household's purchasing decisions.  ( n=101) 

Lighting-Specific Purchase Practices 

Around two-thirds of all organizations (63%) say that they typically purchase LED bulbs as everyday 

replacement bulbs for their facility. Next most frequently (28%) of business establishments say they use 

CFLs for this purpose. Just 3% say their everyday replacement bulb is an incandescent.  

Figure 6-12: Typical Replacement Bulbs Purchased for Residences 

 

EE Survey Q6: Household lighting has changed a good deal over the last 20 years.  In the past, traditional incandescent bulbs were 

most common, but over time, halogens, CFLs (compact fluorescent lamps), and LEDs (light-emitting diodes) have become more 

common. While we recognize that there may be specific situations in which you have to install a certain kind of light bulb in 

specialty situations, as a general rule, if you are just replacing ordinary bulbs in your home, what type of lighting do you typically 

purchase? (n=97) 
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Electric Vehicles 

A total of 8% of organizations say they currently have at least one EV, and about 10% say that they are 

likely to acquire at least one more EV in the future. A total of 87% of organizations say they do not currently 

have and do not intend to acquire any EVs.  

Table 6-1: Current and Planned Future Ownership of EVs 

EVs owned currently and likely to acquire in the future Total Organizations 

Have 1 or more and likely to acquire 1 or more 4% 

Have 1 or more and likely to acquire 0 4% 

Have 0 and likely to acquire 1 or more 6% 

Have 0 and likely to acquire 0 87% 

EE Survey Q18 - How many electric vehicles does your organization currently own or lease?/ Q19 - How many new or additional 

electric vehicles does your organization expect to buy or lease within the next two years?   (n=82) 

Interest in Potential New Energy Efficiency-Related Program and Services 

Customers were asked about new program concepts that focused on the following technologies:  

• Solar water heating 

• LED lighting 

• Window film 

• High-efficiency coolers 

• EE financing 

• Smart thermostats/AC cycling 

Results are presented below. However, there were too few responses for window film, so those results are 

not presented.  

Solar Water Heating 

Customers who said that they did not currently have solar thermal water heating now, were asked about 

their interest in a new program under which a combination of financial rebates and tax credits would 

reduce the estimated installation costs for a new system from $6,000 - $8,000 to $1,800 - $2,400. 

Additionally, the program was described as offering offer 0% interest loans to finance the remaining cost.  

Because the research team recognized that customers would not likely to be able to provide a firm 

response for a program of this level of complexity without a more detailed assessment, they were asked 

how likely they would be to pursue more information about the program rather than asking for a definitive 

commitment. 

The survey results indicate that fully 59% rate their interest in pursuing information about the program as 

Top 3 Box, with 38% of those households rating their likelihood as a “10” on the 10-point scale. Note that 

at the other extreme, 16% rate their interest in this program at the lowest scale rating point.  
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Figure 6-13: Stated Likelihood to Pursue Information About A Solar Water Heater Program  

 

MP Survey Q8 - For some organizations, installing a solar water heating system can help save money on your electric bill.  The 

costs to install a new solar water heating system can vary dramatically, but for a smaller-to-medium sized facility, assume the total 

cost to install a system might be $6,000 - $8,000.  Please assume that a combination of financial rebates and state and federal tax 

credits could reduce your installation cost by $4,200-$5,600, bringing your actual out-of-pocket cost to $1,800-$2,400. Please also 

assume that a 0% loan would be available to you for use in financing the remaining balance.  The table below summarizes these  

features. If a reputable organization in Hawaii came to you with an offer like the one described above, how likely would you be to 

pursue more information about the offer? (n=96) 

Customers who say that they are not likely to pursue information about a program like this tend  to say 

that this is true because of physical or legal constraints on their ability to mount a system on their facility, 

because their hot water is supplied by someone else, or because they use very little hot water.  

Surveyed organizations indicate that they would be most likely to access information about a program 

like this through: 

• Internet research (69%) 

• My utility company (41%) 

• Hawai’i Energy (41%)  

• Contractors / retailers (39%) 

Note that the relevant survey did also ask about solar water heating maintenance issues, but there were 

only 5 respondents eligible to answer these questions. This number is less than the 30 respondents that 

AEG considers the minimum necessary to view responses to survey questions as reliable. For this reason, 

no additional data is provided on these questions. 

LED Lighting 

As was noted earlier in this chapter, most customers (63%) report that they purchase LED lamps as their 

default lighting choice when replacing “ordinary bulbs” in their facility. When informed that  agencies in 

the state work with major retailers to reduce the price consumers pay for LED bulbs, a total of 73% say 

they find this activity valuable (with a Top 3 Box rating), and 47% give the highest rating for this activity.  
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Figure 6-14: Described Value of Upstream Lighting Discounts 

 

 

Q16 - Some agencies work with major retailers across the state to lower the price of qualified ENERGY STARÂ® LED bulbs at local 

retail locations across the state. This means that when you shop for LED lights at a participating retailer you automatically r eceive 

reduced pricing on those bulbs with no forms or applications needed. Using the scale below. Please indicate how valuable you  

would say these incentives are for organizations like yours. (n=101) 

High-Efficiency Cooling 

Survey respondents were asked to assume that, when replacing their primary cooling system, they could 

get a higher-efficiency system with a rebate that would produce a payback period of three years. Most 

SMB respondents indicated they would be likely to follow up on such a rebate, with 41% indicating that 

their organization was “highly likely” to follow up. 

Figure 6-15: Likelihood to Acquire A Higher-Efficiency Cooler With A 3 Year Payback Period 

 

 

MP Survey Q19 - Some companies currently offer organizations rebates on high efficiency air conditioning/chiller equipment which 

vary depending on the details of the equipment installed. High efficiency systems tend to be more expensive at first, but the y save 

money on operating costs over time. Rebates reduce the cost of these systems, which means that they pay for their higher fir st cost 

more quickly. If your primary cooling system needed replacement, how likely would your organization be to install a higher 

efficiency system (and take the rebate), rather than buying a standard efficiency system if the “payback period” (the time it  takes to 

save enough on energy costs to offset the higher cost of the system) was reduced to 3 years? (n=101) 

2%
0% 0%

2%
5%

2%

16%
14% 13%

47%

0%

10%

20%

30%

40%

50%

1 2 3 4 5 6 7 8 9 10

6%

2%
0% 1%

6% 6%

12%
15%

12%

41%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

1 2 3 4 5 6 7 8 9 10

Not at All Valuable        Very Valuable 

Not at All Likely          Very Likely 



2019 Hawaii Baseline Study | Findings From the Supplemental Surveys of Small and Medium Business 

Facilities 

 
  | 102 Applied Energy Group • www.appliedenergygroup.com 

 

EE Financing 

Survey respondents were also asked to assume that, when replacing their primary cooling system, they 

could get a higher-efficiency system using financing at below-market rates. SMB customers indicated 

lukewarm interest in such a program, absent any other details, with only about a quarter (25%) saying 

that they would be “very likely” to explore a financing option like this . 

Figure 6-16: Likelihood to Pursue Below-Market-Interest Financing For EE-related Improvements 

 

 

MP Survey Q20 A reputable organization is considering offering a new financing program that would help decision makers at 

organizations to make energy efficiency upgrades to their buildings in Hawaii. The program would work by connecting your 

organization with below-market interest financing for renovation projects that include a significant portion of energy-efficiency-

related improvements. Your organization would still need to qualify for the financing, but lenders would be available to help  your 

organization get a loan at lower-than-market interest rates. This program is not available now, but might be available in the 

future. How likely do you think your organization would you be to at least explore a financing option like this for one or mo re 

appropriate projects if the program were available? (n=100) 

Smart Thermostats/AC Cycling 

Survey respondents were asked to imagine a program in which another, reputable organization would 

install a smart thermostat or other technology to cycle their AC systems during times of high electricity 

use, with a $5 rebate per ton of AC enrolled on an annual basis. Respondents were then asked how likely 

they would be to explore more information about this option if it was available.  

Almost half of SMB respondents indicated they would be likely to seek more information about these 

programs (45% gave a rating of 8 or higher).  
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Figure 6-17: Likelihood to Seek More Information About an AC Cycling Program if Available  

 

 

MP Survey Q21 - Another type of program would allow a reputable organization to install a Smart Thermostat, or another type of 

technology, that would make it possible to cycle your facility’s air conditioning systems during times of high electricity us e. Air 

conditioning systems would be controlled for no more than one hour at a time, and during that period the air conditioners would 

continue to run, but for shorter intervals. Customers participating in the program would receive $5 each year for each ton of  AC 

enrolled. Again, this program is not available now, but might be available in the future. How likely would you say it is that your 

organization would explore more information about this AC cycling program if the program were available? (N=100)  
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