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Commercial Energy Efficient
Lighting and HVAC Baseline Study

Equipment Replacement and
Remodeling Interviews

1 Executive Summary
RLW Analytics and Response Analysis conducted an Energy Efficient Construction Baseline study for
Public Service Electric & Gas Company, Atlantic Electric, and GPU Energy. The objectives of this study
covered a wide range of issues and research topics relevant to the implementation of market-based energy
efficiency strategies in this new era of utility competition and deregulation. The goal of the New Jersey
utilities was to laying a foundation for transforming the markets for energy efficient products and services
in the commercial building sector in New Jersey.

1.1 Objectives and Methods
This component of the study focused on commercial remodeling projects as opposed to efficiency
retrofits or new construction. For example, lighting remodeling projects refer to the replacement of
lighting fixtures, or changes in lighting layout, which occur as part of appearance-oriented remodels.

To this end, RLW performed interviews with equipment dealers and remodeling contractors for package
HVAC and lighting equipment.  The data collected was used to better understand the types of equipment
being sold, the dominant sales channels, and the decision making process. Specifically, the objectives
were:

1. To better understand the types of lighting and package HVAC equipment being sold and the
dominant sales channels,

2. To determine the standard practices for purchasing lighting and package HVAC equipment
for replacement and remodeling by the specific business markets, and

3. To determine the extent to which the contractors consider energy efficiency when specifying
and designing lighting systems during remodeling projects and HVAC units in replacement
projects.

4. To provide recommendations for tailoring market-based programs to maximize the
opportunity for implementation of cost-effective efficient equipment within the channels
identified from this study.

To meet these objectives, RLW conducted a total of 75 interviews. The completions by category of
market actor were 20 lighting suppliers, 20 lighting contractors, 21 HVAC contractors, and 14 HVAC
suppliers.
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1.2 HVAC Results
Contractors are the key players in the HVAC markets, as suppliers typically work through contractors
(60%), as opposed to directly with end users.  However, HVAC contractors have fairly low-level
relationships with their customers, tending to deal with single facilities and viewing 37% of sales as new
customers.   Three-quarters of suppliers and half of contractors state they “typically” need to bid for
projects, with contractors tending to need to bid with new customers.  However, these bids do not always
contain efficiency levels.  In fact, contractor and supplier results indicate that only 10% of customers
specify efficiency levels. In addition, contractors rarely receive specifications from a separate architecture
or engineering firm for remodeling projects.

There is some room for improvement in contractor practices, with 43% stating they did not specify high
efficiency equipment routinely and 38% stating they did not provide energy savings or long-term cost
information to customers.   On a related note, only 33% of contractors and 57% of suppliers felt that
customers considered operation and maintenance costs in purchasing equipment. Equipment availability
may also be an issue, with a third of contractors that routinely proposed high efficiency equipment stating
that their suppliers did not stock this equipment. This finding is confirmed by 25% of contractors
reporting difficulty obtaining efficient equipment and 40% reported a longer turnaround, averaging a five-
week span surely unacceptable in a failed replacement scenario.  Lastly, there is some room for
improvement in the estimation of equipment size, with 34% of contractors basing the choice on an
estimate or existing equipment, as opposed to a load calculation.

The study also addressed HVAC control.  Typically (72% of the time), thermostats are replaced with
units, with programmable thermostats very common (69% of installations).  An opportunity for QC or
O&M improvement may exist, with less than half (44%) of contractors saying there was a process for
checking HVAC controls.

1.3 HVAC Conclusions

Much of the HVAC replacement market is due to failed replacement, with 62% of non-construction
contractor jobs identified as unplanned.  At the same time, HVAC contractors indicate that few customers
request a specific efficiency and alternative efficiencies are typically not considered.  These results
suggest a limited window of opportunity for utilities to influence a given replacement. Increase in
awareness and demand for high efficiency among contractors and customers is therefore key.  Education
of both groups is critical.  On the one hand, contractors and suppliers note that customers are the key
decision-maker.  On the other hand, a qualified professional is needed to correctly calculate size of
equipment and estimate savings, and design engineers separate from the contractor rarely play a role.
With many contractors themselves supporting licensing of HVAC professionals, a utility push for state
licensing of contractors or support of training programs may be an appropriate approach to contractor
education.  A critical goal would be to make the presentation of high efficiency equipment, operational
costs, and payback an easy and routine practice in the replacement market, through training and/or the
provision of calculation tools.  Equally as important is working with both manufacturers and suppliers to
ensure that efficient equipment is available in the state, with product availability mentioned as a barrier
several times in the study.  Lastly, given the fact that high first cost is the top barrier mentioned by
respondents, financial incentives will be critical to achieving significant market effects.
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1.4 Lighting Results
For lighting, most projects where lighting efficiency is influenced involve group replacement of fixtures.
In contrast to their HVAC counterparts, lighting suppliers tend to have well-developed relationships with
clients and work with end users (42% of projects) as well as contractors.  In terms of the lighting decision
making process, typically research is done and a design made first, bids put out, and a decision made
based on costs or more thorough financial analysis.  Most lighting suppliers and contractors (75%) report
a bidding process is typical, with all 75% of these stating bids generally state the desired efficiency.
Similarly, many contractors (79%) reported receiving specifications from A/E firms, with about half of
these deviating from the design occasionally to save energy or due to product availability.  Just under a
half of contractors also sometimes had problems with specifications, saying products were unavailable or
lighting levels inappropriate.

All lighting contractors stated they did not consider alternative efficiency levels in the project planning.
Clearly, the reason for this in most cases was that the efficiency was specified in a bid.  Most routinely
proposed “high efficiency” lighting (79%), although high efficiency was not defined for purposes of this
question and it is not clear how often this is occurring due to the contractor’s standard practice as opposed
to bid specifications.  For the motivations behind the specification of high efficiency equipment, lighting
professionals were much more varied in their response than were HVAC professionals.  Cost or price was
still the leading factor (40%-45%), but payback and energy savings also played a significant role (25%-
30%).  In addition, contractors and suppliers typically provide energy savings and long-term costs to
customers (78%-80%).

In addition to fixture lamp and ballast efficiency, the study addressed lighting layout and controls.  In
terms of lighting layout changes, the 60% of contractors that make lighting layout changes typically
decide to do so due to lighting levels.  All contractors making changes calculate watts per square foot,
with most using ASHRAE or unspecified “standard formulas”. In terms of controls, contractors found
limited projects (15%) had existing controls, e.g., occupancy sensors and timers.  Contractors do install
controls with some degree of regularity, in 35% of projects for occupancy sensors, 15% of projects for
timers and 13% for daylighting controls.  Of those contractors that ever install occupancy sensors, they
find applications for these controls in a notable 58% of projects, suggesting that controls are limited more
by installing contractors rather than applications for the technology. For suppliers that sell controls, 46%
of control sales are for occupancy sensors while another 30% are for timers.

1.5 Lighting Conclusions
Overall, the lighting market is in better shape in terms of efficiency than is the HVAC market.  T8
fixtures with electronic ballasts dominate the market, as do compact fluorescent lamps.  The decision
making process is more sophisticated, and allows more time for planning, as compared to the emergency
replacements common for HVAC.  Rebates and other financial incentives seem particularly inappropriate
for T8s and electronic ballasts.  Education and work with manufacturers to make T8/electronic ballast
fixtures ubiquitous and to promote the next generation of T5 fixtures is critical.  Outreach to architects,
electrical engineers, and customers is critical, as these are the key players in the design and decision-
making for lighting remodels. In addition, outreach to the approximate third of contractors not installing
controls or checking to see that equipment is operating properly will yield further energy savings.  Lastly,
given the continued mention of high first cost as a barrier, financial incentives should be considered for
lighting controls and T5 fixtures.
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2 Introduction
This report summarizes results from interviews performed with equipment dealers and remodeling
contractors for package HVAC and lighting equipment.  The data collected is used to better understand
what types of equipment are being sold, what sales channels are dominant, and the decision making
process for remodeling projects. Specifically, the objectives for the reporting and data collection were:

1. To better understand the types of lighting and package HVAC equipment being sold and the
dominant sales channels,

2. To determine the standard practices for purchasing lighting and package HVAC equipment for
replacement and remodeling by the specific business markets, and

3. To determine the extent to which the contractors consider energy efficiency when specifying and
designing lighting systems during remodeling projects and HVAC units in replacement projects.

4. To provide recommendations for tailoring market-based programs to maximize the opportunity for
implementation of cost-effective efficient equipment within the channels identified from this study.

To meet these objectives, RLW conducted a total of 75 interviews.   Researchers conducted on-site
interviews with 25 major players1 and telephone interviews with nine major and 41 minor players.   The
completions by category of market actor were 20 lighting suppliers, 20 lighting contractors, 21 HVAC
contractors, and 14 HVAC suppliers.

This report summarizes the results of these interviews.  The interviews were the third task in a three-part
project examining lighting and HVAC.  Section 3 describes the data collection approach, while Section 4
summarizes the key results on sales volumes, customer purchase practice, and contractor/supplier
attitudes toward efficiency.  Section 5 wraps up the body of the report with barriers to efficiency and
recommendations for program strategies to overcome those barriers.

3 Data Collection Methodology
RLW performed interviews with two key market player types in the HVAC and lighting industries.
Specifically, interviews were performed with contractors and suppliers of each technology.  This section
of the report describes the sample frame, survey instruments and survey performance methodology,
respectively.

3.1 Supplier /Contractor Sample Frame
Generally, the target population was comprised of four main segments. These include:

1. Lighting equipment distributors,
2. Package HVAC equipment distributors,
3. Lighting remodeling contractors, and
4. HVAC contractors.

The sampling design called for a sample of 80 divided equally into 20 participants for each type.  Each
group of 20 was further divided into 10 each for major and minor volume dealers/contractors. Table 1
illustrates the sampling plan, and the actual completions.

                                                     
 1 Major players were considered those who had over $1 million in sales volume as per the Survey Sampling, Inc.
database.
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Planned Completions Actual Completions

Group
Minor
Target

Major
Target

Minor
Actual

Major
Actual

HVAC Contractors 10 10 11 10
HVAC Suppliers 10 10 6 8
Lighting Suppliers 10 10 8 12
Lighting/Remodel Contr. 10 10 10 10
Total 40 40 41 34

 Table 1 Sample Design

The target population for this task was all lighting and HVAC distributors and contractors in New Jersey.
The sampling frame was developed from three sources:

1. A SIC database query performed by Survey Sampling, Inc., in the state of New Jersey.  This
compilation of contacts included all contact information, employee size and sales volume for each
case.  These customers were divided into minor and major players based on sales volume, with one
million dollars in annual sales used as the dividing line.  Table 2 presents the final populations
generated from the Survey Sampling, Inc. SIC search. A total of 3,306 suppliers and contractors were
identified.  Of these, 435 (13%) were considered major players.

Sampling Group SIC Code(s) Minor Major Total
HVAC Contractors 171104,17110405 1,729 167 1,896
HVAC Suppliers 50750100,50750101,507502 39 22 61
Lighting Suppliers 506304/5063041,50630403,506304,50630402 56 56 112
Lighting/Remodeling Contr. 17319903,17319904 1,047 190 1,237
Grand Total NA 2,871 435 3,306

 Table 2 Population from Survey Sampling, Inc.

2. Additional large lighting suppliers obtained from Richard Sardinsky, a lighting specialist from Rising
Sun.  Based on information provided by Mr. Sardinsky, all of these suppliers were defined as major
players.

3. Additional lighting and HVAC supplier and contractor contacts from PSE&G, GPU and Conectiv.
Based on conversations with the utilities, all of these contacts were considered minor players and
placed at the bottom of the call list.

3.2 Survey Instruments
Two instruments were produced to collect data from contractors and suppliers separately.   There were
also minor variations to accommodate lighting versus HVAC suppliers. The questionnaires were designed
to address each of the following issues outlined in the RFP:

1. Quantitative data, including sales volume by equipment type and efficiency level,
2. Qualitative data, including decision-maker information, design-level and installation equipment

specification, and quality control/O&M considerations, and
3. Attitudinal data, including market barrier information and equipment/construction efficiency

considerations.
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For the qualitative survey components, a mix of closed-ended and open-ended questions were employed
to cover these project objectives. For the HVAC quantitative data, ranges of efficiency level were used to
collect the sales volume data.  Table 3 to Table 5 describe the efficiency categories used for each
equipment type.  These breakouts closely follow the specific efficiency level ranges utilized in the Cool
Choice program.  Units under 2 tons were not assessed.

Between 2 and
5.4 ton

Between 5.4 and
11.25 ton

Between  11.25
and 20 ton

> 20 ton

<12 SEER <10.3 EER <9.7 EER <8.5 EER Standard Efficiency

>12 & <13 EER >10.3 & <11.0
EER

>9.7 & <10.8
EER >8.5 & <9.5 EER Medium efficiency

>13 EER >11.0 EER >10.8 EER >9.5 EER High efficiency
100 % 100 % 100 % 100 %

 Table 3 Unitary HVAC Efficiency Categories

<= 5.4 ton >= 5.4 Ton Efficiency Level
<12 SEER <10 SEER Standard Efficiency

>12 SEER >10 & <11 EER Medium efficiency

>11 EER High efficiency

 Table 4 Split System and Air-to-Air Heat Pump Efficiency Categories

<= 1Ton
(<12,000 BTUH)

>1 Ton
(>12,000 BTUH) Efficiency Level

>9.5 EER > 10.5 EER High efficiency

< 9.5 EER <  10.5 EER Standard efficiency

 Table 5 Window and Wall Unit Efficiency Categories
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3.3 Performance of Supplier/Contractor Interviews
RLW conducted the 75 interviews on-site or over the telephone.   Researchers conducted on-site
interviews with 25 major players and telephone interviews with nine major and 41 minor players.   The
completions by category of market actor were 20 lighting suppliers, 20 lighting contractors, 21 HVAC
contractors, and 14 HVAC suppliers. Many of the lighting suppliers (wholesalers/distributors) were also
contractors, with half stating contracting was responsible for the majority of their revenues.  So, for
lighting, the dividing line between suppliers and contractors is a fuzzy one.  Two RLW consultants
completed all phone and on-site data collection, ensuring continuity and consistency of data between the
data collection methods.

3.4 Interview Respondents
Table 6 to Table 9 describe the response rates for each type of survey conducted.  Using the HVAC
Contractors in Table 6 as an example, 11 minor contractor surveys were completed from a call list of 60,
for an overall response rate of 18%.    In addition, adjusted response rates were calculated for each
customer category, removing duplicate records and ineligible contacts from the total call list.  The
adjusted response rate was 19% for minor and 9% for major HVAC contractors.  As shown in Table 7 to
Table 9, the adjusted response rate was 21% for minor and 16% for major HVAC suppliers, 18% for
minor and only 5% for major lighting contractors, and 15% for minor and 21% for major lighting
suppliers.2

 

Number Percent Number Percent
Complete 11 18% 10 8%
Callback 38 63% 48 40%
No Answer 0 0% 0 0%
Refusal 1 2% 26 22%
Wrong Number 0 0% 2 2%
Scheduled 4 7% 2 2%
Bad Contact 0 0% 10 8%
On Vacation 4 7% 2 2%
Duplicate 0 0% 1 1%
Fax a Letter 0 0% 16 13%
Doesn't Fit Criteria 1 2% 1 1%
Fax Sent 1 2% 1 1%
Totals 60 100% 119 100%

19%

Status
Minor Major

Adjusted Response Rate 9%

 Table 6 HVAC Contractor Survey Response Rates

                                                     
 2 For minor lighting contractors and suppliers, final call status was not entered into the electronic database.  For the
purposes of these tables, all called contacts were labeled as callbacks.
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Number Percent Number Percent
Complete 6 15% 8 14%
Callback 11 28% 21 36%
No Answer 1 3% 2 3%
Refusal 1 3% 9 15%
Wrong Number 2 5% 1 2%
Scheduled 2 5% 3 5%
Bad Contact 0 0% 5 8%
On Vacation 3 8% 0 0%
Duplicate 0 0% 1 2%
Fax a Letter 3 8% 1 2%
Doesn't Fit Criteria 10 26% 8 14%
Totals 39 100% 59 100%

21%

Status
Minor Major

Adjusted Response Rate 16%

 Table 7 HVAC Supplier Response Rates

Number Percent Number Percent
Complete 10 18% 10 5%
Callback 45 82% 73 39%
No Answer 0 0% 6 3%
Refusal 0 0% 45 24%
Wrong Number 0 0% 10 5%
Scheduled 0 0% 5 3%
Bad Contact 0 0% 12 6%
On Vacation 0 0% 4 2%
Duplicate 0 0% 2 1%
Fax a Letter 0 0% 20 11%
Doesn't Fit Criteria 0 0% 0 0%
Fax Sent 0 0% 2 1%
Totals 55 100% 189 100%

18%

Status
Minor Major

Adjusted Response Rate 5%

 Table 8 Lighting Contractor Survey Response Rates
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Number Percent Number Percent
Complete 8 15% 12 19%
Callback 47 85% 13 21%
No Answer 0 0% 3 5%
Refusal 0 0% 14 23%
Wrong Number 0 0% 4 6%
Scheduled 0 0% 3 5%
Bad Contact 0 0% 5 8%
On Vacation 0 0% 5 8%
Duplicate 0 0% 0 0%
Fax a Letter 0 0% 2 3%
Doesn't Fit Criteria 0 0% 1 2%
Fax Sent 0 0% 0 0%
Totals 55 100% 62 100%

15%

Status
Minor Major

Adjusted Response Rate 20%

 Table 9 Lighting Supplier Survey Response Rates

At the beginning of the interviews, interviewees were asked about their own businesses.  Table 10
presents the results. The HVAC and lighting contractors ranged greatly in size, with an average of 16 and
18 employees, respectively.  Many of the lighting contractors are conducting small jobs and partial
remodels, with an average of half of the jobs representing less than 100 fixtures.   The HVAC contractors
averaged approximately 1.5 jobs a week, at 84 annually.  Lighting contractors’ jobs are typically small,
with 77% representing single replacements.

Interview Responses of…

Characteristic
HVAC

Contractors
HVAC

Suppliers
Lighting

Contractors
Lighting
Suppliers

Parent company? 10% 0% 0% 5%
If have parent company, do they drive
equipment selection?

50% NA 0%

Minimum employees 1 2
Maximum employees 60 120
Average employees 16 18
Average jobs less than 100 fixtures NA 50%
Minimum replacement jobs per year 1
Maximum replacement jobs per year 500
Average replacement jobs per year 84
Percent of jobs that are single units 77%

Not
Asked

Not
Asked

Not
Asked

 Table 10 Characteristics of Responding Companies

Respondents were also asked what types of customers they served in the target markets of interest in the
study.  Table 11 presents the results.  Office and retail are the key segments for HVAC contractors, while
these segments as well as education are leaders for lighting contractors.
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Characteristic
HVAC

Contractors
Lighting

Contractors
Office 86% 94%
Retail 62% 82%
Hospital 33% 41%
Nursing Home 33% 35%
Primary/Secondary Education 24% 59%
Hotel/Motel 24% 18%

 Table 11 Percent of Respondents Serving Various Markets

Overall, while response rates were low, the sample provided a good mix of major and minor players
representing a wide range of building types and regions of the state.  The survey sample frame consisted
of reasonably good information on counts by type of respondent, i.e., contractor or supplier, and size of
respondent, i.e., major or minor.  Only a small percentage of duplicates or ineligible contacts were
identified in the calls.   Based on the completed calls, Table 12 presents the percent of the market
represented in the survey sample, with the assumption that the sampling frame is a rough approximation
of the market.

Group Comple-
tions

Sample
Frame

Percent of
Sample
Frame

Minor HVAC Contractors 11 1,729 1%
Major HVAC Contractors 10 167 6%
Minor HVAC Suppliers 6 39 15%
Major HVAC Suppliers 8 51 16%
Minor Lighting/Remodel Contr. 10 56 18%
Major Lighting/Remodel Contr. 10 56 18%
Minor Lighting Suppliers 8 1,047 1%
Major Lighting Suppliers 12 190 6%

 Table 12 Percent of Sample Frame Surveyed

4 Current Practice
This section describes current stocking and sales patterns by equipment category as well as decision
making and specification practices.

4.1 Lighting and HVAC Volume and Distribution

A central part of the study was developing baseline information on the current volume of sales by project
category, equipment category and efficiency level.

4.1.1 Distribution of Project Types
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Table 13 presents the distribution of project types for each group of respondents.  It appears that new
buildings tend to buy direct from suppliers, with new construction representing the largest percent of sales
for both HVAC and lighting suppliers.  In contrast, the largest category majority of sales for HVAC
contractors is failed replacement, suggesting customers are more likely to contact a contractor than a
supplier in emergency situations. Lighting contractor sales are evenly split between group retrofits and
construction projects, with remodels and one-at-a-time replacement each less significant.

Interview Responses of…

Characteristic
HVAC

Contractors
HVAC

Suppliers
Lighting

Contractors
Lighting
Suppliers

New building/construction 33% 43% 30% 42%
Failed replacement 44% 27%
Planned replacement 23% 30%
Remodels 18% 18%
One-at-a-time replacement 18% 17%
Group retrofit 34% 23%
Total 100% 100% 100% 100%

 Table 13 Percent of Sales by Type of Project

Table 14 provides a different perspective, with a focus on the type of customer relationship rather than the
type of project.  Most of the contractors’ clients are single facility end-users, with HVAC contractors
having significant new customers in each sale and lighting contractors being equally divided between new
customers and multiple facility end users.  In particular, the findings suggest that many of the HVAC
contractors are dealing at pretty low levels within companies (single facilities) and that they have less
developed client relations than lighting contractors, viewing 37% of sales as new customers.   HVAC
suppliers typically (60%) work through contractors, while lighting suppliers are much more likely to
work directly with the end user (42% as opposed to 26% for HVAC).

Interview Responses of…
Characteristic HVAC

Contractors
HVAC

Suppliers
Lighting

Contractors
Lighting
Suppliers

Existing relationship with a contractor NA 60% NA 23%
Existing multiple facility account 5% NA 25% NA
Existing single facility account 58% 26% 53% 42%
New customer 37% 12% 22% 29%
Other 0% 2% 0% 6%
Total 100% 100% 100% 100%

 Table 14 Percent of Sales by Type of Customer

Table 15 provides yet another perspective for lighting by summarizing annual sales volume for lighting
suppliers. All 20 suppliers responded to this portion of the survey, providing the range in which their
annual fixture sales fell for all projects, commercial projects, and commercial remodels, respectively.  The
median sales range was 1,000 to 4,999 fixtures for all commercial projects as well as the subset of
commercial remodels.  Assuming that average sales are at the midpoint of each range, responding
suppliers sold approximately 75,000 fixtures for commercial remodeling projects.
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Number of Suppliers Percent of SuppliersTotal Sales
(No. of

Fixtures) Total Commercial
Commercial

Remodel Total Commercial
Commercial

Remodel
0-999 6 4 6 15% 20% 30%
1,000-4,999 9 7 9 35% 35% 45%
5,000-9,999 4 2 4 5% 10% 20%
10,000-20,000 1 3 1 5% 15% 5%
20,000+ 0 4 0 40% 20% 0%
Total 20 20 20 100% 100% 100%

 Table 15 Lighting Supplier Volume of Sales by Project Type

Figure 1 and Figure 2 present these same data as a distribution chart of the number of suppliers
represented by each commercial and commercial remodel sales volume, respectively.  As Figure 1 shows,
eleven suppliers had a total sales volume of 5,000 or less fixtures in commercial projects, while nine had a
sales volume of 5,000 or more. As Figure 2 shows, fifteen suppliers had a total sales volume of 5,000 or
less fixtures in commercial remodeling projects, while five had a sales volume of 5,000 or more.  Large
suppliers dominated commercial remodeling sales to a moderate degree, with 25% of the suppliers
representing roughly 60% of sales.
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 Figure 1 Histogram of Lighting Fixture Volume for Suppliers – All Commercial Projects
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 Figure 2 Histogram of Lighting Fixture Volume for Suppliers – Commercial Remodels

Figure 3 presents a histogram of the number of projects for lighting contractors.  Fifteen contractors
responded to this portion of the survey, with a range of one to 75 projects, a mean of 23 and a median of
20.  As seen in Figure 3, a third of contractors conduct ten or less projects a year while close to three-
quarters conduct 30 or less.
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 Figure 3 Histogram of Number of Projects for Lighting Contractors

Contractor projects are more likely to be over 100 fixtures than under, with 69% of the projects conducted
by responding contractors at over 100 fixtures.  In addition, 60% of contractors stated that 80% or more
of their projects were over 100 fixtures, and only 26% said that more than half of their projects were 100
fixtures or less.

4.1.2 Lighting Sales and Stocking Distribution
Table 16 summarizes contractor responses on fixture and bulb sales by efficiency type. T8 lamps clearly
dominate, although T12 lamps still have a foothold at 21% of fixture sales.  Similarly for ballasts,
electronic ballasts are the norm, yet electromagnetic/magnetic varieties still represent 20% of sales.
Magnetic ballasts may maintain a foothold in some applications, with 23% of contractors recommending
them for extreme temperatures.  In addition, 21% of contractors state they sometimes recommend a
ballast factor other than normal.  In terms of bulbs, compact fluorescents dominate, at 46% of sales.
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Survey Result
Lighting

Contractors
What percent of installed fixtures are …

T12
4-foot T8
8-foot T8
T5
Other (Vlamp T8s, HIDs)

21%
63%

6%
0%

10%
Familiar with differences between 700 and 800 series3 60%
How much more are 800 series  Of the 12 of 20 familiar

$1/lamp
50% higher
Same
$.25/lamp
$3-4/lamp
$3-15/lamp
Signif. higher, can’t get 800 series in stock
Not sure

26%
17%
17%

8%
8%
8%
8%
8%

When use 800 series  Of the 12 of 20 familiar
Retail/merchandising spaces
Use 700 unless customer requests
If specified by engineer
Anytime with reflectors (80% of the time)
Non-office space
Never

33%
33%

8%
8%
8%
8%

What percentage of fixture ballasts is…?
Electromagnetic/magnetic
Electronic

20%
80%

When recommend magnetic ballasts:
Never
Extreme temperatures
Based on availability

73%
23%

7%
Familiar with ballast factors 84%
Sometimes specify factor other than normal. Of all 21%
What percent of installed bulbs are …

Standard incandescent
Energy saver or halogen
Compact fluorescent

30%
24%
46%

Familiar with pulse-start MH lamps with linear reactor
ballasts

45%

 Table 16 Lighting Lamp, Ballast, and Bulb Types

                                                     
 3 The question asked was When you specify T8 lamps, are you familiar with the difference in light output and color
quality between the ‘spec’ grade T8 lamps, referred to as 700 series and “premium” grade T8 lamps, referred to
as 800 series?
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Table 17 and Table 18 present supplier results on stocking and sales for fixtures and lamps, respectively.
In terms of fixture types, troffers represent the majority of sales, at 52%.  Many suppliers continue to
stock T12 lamps (40%), but these less efficient models represent only 6% of troffer sales.  T8, 4-lamp
fixtures are the most common, at 44% of sales.  In terms of efficient bulbs, almost all  (93%) stock screw-
in and reflector types with electronic ballasts, with globe varieties and retrofit kits less common.

Survey Result Lighting Contractors
Do you stock these fixture types?

Troffers
Strips
Wraps
Liners Pendant

65%
60%
60%
35%

If so: What percent of fixture sales are…
Troffers
Strips
Wraps
Liners Pendant

52%
18%
18%
12%

Of all: Do you stock the following troffer lensed fixtures?
2’ x 2’ T12 U-bend
2’ x 2’ T12 F20
2’ x 4’ T12
2’ x 2’ Biax lamp
2’ x 4’ T8 2 lamp
2’ x 4’ T8 3 lamp
2’ x 4’ T8 4 lamp
2’ x 2’ T8 U-bend
2’ x 2’ F17

40%
20%

0%
15%
45%
50%
60%
55%
20%

Of those stocking troffers: What percent of troffer sales are…
2’ x 2’ T12 U-bend
2’ x 2’ T12 F20
2’ x 2’ Biax lamp
2’ x 4’ T8 2 lamp
2’ x 4’ T8 3 lamp
2’ x 4’ T8 4 lamp
2’ x 2’ T8 U-bend
2’ x 2’ F17

4%
2%
1%

20%
20%
44%

7%
2%

 Table 17 Lighting Fixture Types – Suppliers

Compact Fluorescent Type Ballast Type Percent of Suppliers Stocking
Magnetic 71%Screw-In Bare
Electronic 93%
Magnetic 50%Reflector
Electronic 93%
Magnetic 71%Capsule/Globe
Electronic 79%

Hard-Wire Retrofit Kits 43%

 Table 18 Lighting Supplier Compact Fluorescent Stocking Patterns
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Table 19 presents further detail on retrofit kits.  Based on both contractor and supplier responses, retrofit
kits are not common practice.  The most common are incandescent to compact fluorescent lamp kits, with
16% of contractors and 41% of suppliers stating they are commonly installed.  Across the board, suppliers
felt the kits were more prevalent than contractors, suggesting a difference in terminology and/or that
customers install the kits to perform retrofits on their own.

Type of Kit Frequently Commonly On Occasion Rarely Never Total
Contractor Responses

Incandescent to CFL 11% 5% 0% 21% 63% 100%
Incandescent to MH 0% 5% 0% 11% 84% 100%
Incandescent to HPS 0% 5% 0% 11% 84% 100%
Mercury vapor to MH 0% 5% 0% 0% 95% 100%
Mercury vapor to HPS 0% 5% 0% 0% 95% 100%

Supplier Responses
Incandescent to CFL 18% 25% 6% 13% 38% 100%
Incandescent to MH 6% 6% 12% 38% 38% 100%
Incandescent to HPS 6% 12% 6% 38% 38% 100%
Mercury vapor to MH 6% 6% 6% 25% 57% 100%
Mercury vapor to HPS 6% 6% 6% 25% 57% 100%

 Table 19 Lighting Retrofit Kits

4.1.3 HVAC Sales Volumes and Distribution

Figure 4 and Figure 5 present the distribution of sales based on the annual number of units sold for
contractors and suppliers, respectively.   While contractors and suppliers were also asked for volume in
terms of tons and dollars, less than a third of the 29 contractors and suppliers provided responses.  Of the
17 contractors responding to this portion of the survey, 14 gave sales volume in number of units.  Unit
sales were estimated from the number of projects and/or dollar or tonnage of sales for the remaining three
contractors. Of the eleven suppliers responding to this portion of the survey, eight gave sales volume in
number of units.  Unit sales were estimated from the number of projects and/or dollar or tonnage of sales
for two additional suppliers.

The contractors were a fairly homogeneous group, while suppliers had a greater range of sales volume.
As Figure 4 shows, the great majority of contractors installed 50 units or less in 1998, with only one of
the 17 between 50 and 100 and one at 196 units per year (this large player reported installing an average
of 15 tons per unit and 3 units per project).  As Figure 5 shows, 50% of the ten suppliers had sales of 100
units or less, while 40% had sales exceeding 1,000 units.
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Large suppliers dominated total sales for the respondent group.  Notably, half of the responding suppliers
represented virtually all (98%) of the reported sales in number of units.  The distribution was much more
even for contractors.  The top two respondents (12% of respondents) represented 40% of the sales, yet a
large cluster (59%) of respondents with sales ranging from 24 to 45 unit sales represented an additional
54% of sales.  In the remaining sales analyses in this section, the results for each respondent are weighted
to reflect their unit sales.
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Table 20 and Table 21 presents the sales analysis for packaged rooftop air conditioning units.4 The results
are based on responses of a combination of contractors and suppliers. Table 20 presents the number of
respondents for each equipment size category, ranging from 13 respondents for units greater than 20 tons
to 21 respondents for units between 2 and 5.4 tons.  The respondents described sales for 2,410 units sold
for commercial applications in New Jersey. As Table 21 indicates, the most common size category is
units of 11.25 to 20 tons, with a quarter of sales in this category falling in Tier 1 or Tier 2, as defined in
the Cool Choice Program. Distributor results influence the percentages in Table 21 more so than
contractor results, as distributors had much higher unit sales.  Across all size categories, 19% of unit sales
were in Tier 1 while 18% were in Tier 2.5

Tons
Number of

Respondents
Standard
Efficiency

Tier 1
Efficiency

Tier 2
Efficiency

2-5.4 14 356 22 42
5.4-11.25 21 790 177 91
11.25-20 18 260 113 143
>20 13 127 142 149

Total 1532 453 425

 Table 20: Unit Sales of Package Units by Size and Efficiency Category

Tons
Standard
Efficiency

Tier 1
Efficiency

Tier 2
Efficiency Total

2-5.4 15% 1% 2% 17%
5.4-11.25 33% 7% 4% 44%
11.25-20 11% 5% 6% 21%
>20 5% 6% 6% 17%
Total 64% 19% 18% 100%

 Table 21: Percent of Unit Sales of Package Units by Size and Efficiency Category

4.2 Remodeling Decision-Making Process
                                                     
 4 Contractors and distributors were also asked about sales of packaged heat pump systems and window or wall units.
However, the resulting data were not sufficient to support a sales distribution analysis.
 5 A recent study in Massachusetts found 13 and nine percent of single package system unit sales in Tier 1 and Tier 2,
respectively. Massachusetts Commercial HVAC Study, RLW Analytics, Inc, December 1999. This Massachusetts Study
considered only those units under 20 tons. Excluding units over 20 tons from the New Jersey results leads to results of 16
and 14 percent of single package system unit sales in Tier 1 and Tier 2, respectively.
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This section presents results on the decision-making process for HVAC and lighting purchases in the
remodeling market.  For decision-making questions, contractors were asked to think of the most recent
project they worked on.   This approach was not completely successful for HVAC contractors, with only
12 of 21 HVAC contractors describing a specific project.  In contrast, the approach worked very well for
lighting contractors, with all 20 respondents answering.  Table 22 describes the recent lighting projects
used as examples by lighting contractors.  Blank cells indicate information respondents did not provide in
their description.   The projects ranged in value from five thousand to two and a half million dollars, with
many offices as well as retail, school and warehouse space.  Both efficient and inefficient equipment was
installed, including T12 and T8 fixtures, compact fluorescents and HID fixtures.

The remainder of this section presents HVAC and lighting results on decision-makers, the decision
making process, equipment specification and design decisions, control features, and quality control.

Square
Feet

Building
Type

No. of
Fixtures Description Cost

  30,000 Bank T8, electronic ballast and CF lighting
School 40W T12, magnetic to 32W T8, electronic ballast.  $2,500,000

  75,000 Warehouse MH 1000 and 400W  $10,000
Office T8 lamps, MH, HPS
Auto dealer 4' and 8' T12 to T8 systems

120,000 Office   1,800 T8 lamps, electronic ballast
    2,000 Office T12 to T8 4-lamp fixtures
  34,000 Office 2 x 4 T8's with parabolic reflectors
    7,500 Retail 230 105 fixtures to 230 T8 lamps, electronic ballast

Nursing home T8 lamps, electronic ballast
School 40W T12 to 32W T8 with electronic ballast, tandem-wired

  25,000 Office T8 lamps, electronic ballast
  25,000 Strip mall T12  $5,000

Warehouse   6,800 HID  $400,000
  30,000 Manufacturer T8  $75,000
    3,000 Office T12 to T8  $10,000
  35,000 Retail MH, 2X4 T8's, electronic ballast
  40,000 Grocery HID  $15,000

School 900 T8 lamps, electronic ballast, and CF lighting
Church 277-volt, high-hat fluorescent fixtures.  $129,000

 Table 22 Specific Projects Described by Lighting Contractors

4.2.1 Key Decision Makers
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Contractors were asked who was on the development team (either typically or for the specific project they
had in mind) for planning, installation and proper operation of equipment.  Table 23, Table 24, and Table
25 present the results.  For both HVAC and lighting, the number of people involved decreased from
planning through checking proper operation, from two people on average to one.  The players are also
similar between HVAC and lighting, with HVAC and lighting contractors the most common players in
each project phase.  In planning and installation, architects or mechanical engineers are also involved for
HVAC, while architects, electrical engineers, and general contractors are involved for lighting. Typically,
the HVAC or lighting contractor wraps up the project without assistance.

Type of Actor HVAC Contractors Lighting Contractors
Architect 33% 40%
Mechanical Engineer 33% 5%
Electrical Engineer 0% 25%
General Contractor 6% 20%
Lighting Contractor 6% 90%
HVAC Contractor 72% 10%
Maintenance Staff 6% 0%
Other 28% 15%
Average Number of
People Involved 1.8 2.1

 Table 23 Percent of Time Various Actors Involved in Planning

Type of Actor
HVAC

Contractors
Lighting

Contractors
Architect 11% 20%
Mechanical Engineer 28% 0%
Electrical Engineer 6% 15%
General Contractor 6% 15%
Lighting Contractor 0% 85%
HVAC Contractor 89% 5%
Maintenance Staff 0% 5%
Other 17% 15%
Average Number of
People Involved 1.6 1.6

 Table 24 Percent of Time Various Actors Involved in Installation

Type of Actor
HVAC

Contractors
Lighting

Contractors
Architect 0% 10%
General Contractor 5% 0%
Lighting Contractor 0% 95%
HVAC Contractor 100% 0%
Average Number of
People Involved 1.1 1.1

 Table 25 Percent of Time Various Actors Involved in Proper Operation
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Table 26 describes the key decision-makers for equipment selection. Both HVAC contractors and
suppliers view the customer as the main decision maker, with the “owner”, “end-user”, “customer”,
“person paying the bills”, or the “facility manager” listed as the primary decision maker by 71% of
HVAC contractors and 72% of suppliers.  Professional trade people had a much smaller role, with
contractors mentioned by 10% of contractors and 7% of suppliers and architects or engineers (A/E’s)
noted by 19% of contractors and 14% of suppliers.

In contrast, lighting contractors and suppliers seemed to view decision-making roles as more complex and
involving more trade people.  Several lighting contractors and suppliers gave multiple responses.  The
verbatim responses from suppliers included the following:

• Finance has a lot of impact.  Usually the specifying architects or engineers decide, but if it’s not a
good payback, finance shoots it down.

• The architect, designer or engineer specifies, but the owners and finance have the final say.
• If it is a whole building then it’s the CFO.  Otherwise, it’s the facility manager.

Here, A/E’s sound in much more loudly than with HVAC, as they are mentioned by 55% of lighting
contractors and 40% of lighting suppliers.  Lighting contractors view themselves as the other key
decision-makers (45%), with very little mention of the customer (15%).  In sharp contrast, suppliers see
no role for contractors in equipment specification decision-making, and frequently mention the customer
or end-user in general (85%), as well as customer financial players more specifically (35%).   The
supplier response may be the more realistic view, as 75% of both contractors and suppliers state that
lighting is typically purchased through a bidding process, with bid documents generally including
equipment specifications.

Who is the Decision-maker?
HVAC

Contractors
HVAC

Suppliers
Lighting

Contractors
Lighting
Suppliers

Owner
End-user
Owner and architect/engineer
Architect/engineer/designer
Contractor
Customer
Facility manager
Person paying bills
Partner
Lighting showroom
Controller/financial/accountant
CEO
Purchasing

33%
18%
19%

0%
10%
10%

5%
5%
0%
NA
0%
0%
0%

36%
22%

0%
14%

7%
0%
7%
7%
7%
NA
0%
0%
0%

15%
0%
0%

55%
45%

0%
0%
0%
0%

10%
0%
0%
0%

15%
25%
15%
25%

0%
10%
15%

0%
0%
0%

30%
5%
5%

Total 100% 100% 125%6 150%

 Table 26 Decision-Makers for Equipment Selection

4.2.2 The Decision Process
                                                     
 6 Five of the lighting contractors and nine of the lighting suppliers offered multiple responses to this question.
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This section first discusses the equipment decision process for HVAC, and then for lighting.

4.2.2.1 The HVAC Decision Process

In responding to an open-ended question, most of the HVAC contractors could not describe the process
customers go through in selecting equipment, with many focusing on their own business processes.  For
those that could respond appropriately, the main paths differed based on whether it was an existing
customer or a new customer.  For existing customers, there is less red tape, with the customer either
calling their regular contractor for an estimate or the contractor noticing a problem during service calls.
New customers call multiple contractors for bids from which to select.  Overall, 50% of responding
contractors stated a bidding process is typically involved.   Of those stating a bidding process was
typically involved, 75% said efficiency was generally specified in the bid.  In other words, 50% x 75%, or
38%, of responding contractors said that a bidding process was typical and that, where bids were used,
efficiency was generally specified.  This result is likely to indicate that less than 38% of projects involve
efficiency specification, as not all projects for these 38% of contractors were done through a bidding
process, and not all of these bids included an efficiency specification. Contractor responses based on
describing a specific project indicated that customers specify efficiency to contractors in 10% of projects.

Major contractors are much more likely than smaller contractors to typically find themselves bidding, at
70% as opposed to 17%.  Major contractors were also slightly more likely to say that efficiency levels
were generally specified in these bids, any 88% as opposed to 70% of minor contractors.  Overall, 62% of
major contractors said that a bidding process was typical and that, where bids were used, efficiency was
generally specified, as opposed to 12% of minor contractors.

In contrast to HVAC contractors, most of the HVAC suppliers (71%) did provide a response to the
question.  The majority of respondents (70%) stated purchasers came to them with plans or specifications,
and they provide a price.  The purchasers varied greatly, including end-users, engineers, contractors and
even dealers.  Single suppliers also provided the following comments:

• Customers analyze price then consider short-term costs
• A minority of customers (10%) rely on them for equipment specifications
• Customers analyze equipment, look at the budget, and undergo an approval process.

HVAC suppliers were more likely than HVAC contractors to say a bidding process was involved, at 76%
as opposed to 50%.   However, like contractors, 75% of those stating a bidding process was involved said
efficiency was typically specified in a bid. In other words, 76% x 75%, or 57%, of responding suppliers
said that a bidding process was typical and that, where bids were used, efficiency was generally specified.

4.2.2.2 The Lighting Decision Process

Most of the lighting contractors (63%) and suppliers (55%) were not intimately familiar with the
customer decision making process.  The contractors typically stated that a customer came to them for a
bid and they provided a price.  Similarly, suppliers typically stated that the customer, contractor or
architect/engineer came to them with specifications – the supplier provided the price and was not
involved in the specification.

Among the 37% of contractors more familiar with customer decision making, the responses were as
follows:
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• An energy audit is conducted, savings and payback are calculated and the final decision is made.
(45%)

• Customers assess needs, look at costs, and select equipment based on cost. (11%)
• Research new technologies, draft a financial report, select equipment, and obtain group approval.

(11%)

Among the 45% of suppliers more familiar with customer decision making, the responses were as
follows:

• Customer has audit done, calculates savings and payback and makes the final decision. (28%)
• Customers bid out a design, compare costs and make a decision. (28%)
• Plans are submitted to a local committee for review, approved, stamped and put out to bid. (14%)
• Customer has contractor do an audit, he runs the information through Sylvania software and shows

them samples of the fixtures he recommends.  Customers sometimes think about it, but usually install
recommended fixtures. (14%)

• Estimate a cost/benefit ratio, and examine utility bills.  Typically want to increase light levels, but
want to be economic as well. (14%)

A majority (75%) of both lighting contractors and suppliers stated that lighting was typically sold through
a bidding process.  All of these stated that efficiency was generally included in the bid specifications.  A
minority of contractors (20%) and majority of suppliers (60%) also stated that the decision making
process differed depending on the type of customers. Some lighting contractors (11% of 20) and suppliers
(15% of 20) noted that less bidding was involved with existing customers.  Another 5% of contractors and
10% of suppliers noted that decision making was quicker for smaller facilities.  Lastly, 10% of suppliers
noted that leased properties might be less interested in the decision making, while 5% noted that utility
rules and regulations had to be followed if a utility contract was involved.

4.2.3 Equipment Specification
Table 27 presents interview results on HVAC and lighting equipment specification, providing
perspectives on what customers specify, the consideration of alternatives, and the roles of efficiency,
future O&M and A/E’s in specification.

4.2.3.1 HVAC Specification Process
HVAC contractors were asked if customers specified an efficiency, with almost all (90%) saying no.  The
two responding that customers had specified an EER said the customer: (1) requested an EER of 10 to 12
and (2) needed to comply with utility rebate.  In addition, there was limited consideration of alternative
efficiencies, at 20% of projects on average.  When alternative efficiencies were considered, it was always
on the part of the contractor trying to move the customer to higher efficiencies and during the planning
stages of the project.  The overwhelming key factor in considering high efficiency was identified as the
cost or price, with payback mentioned specifically only rarely.  There is some room for improvement in
contractor practices, with 43% stating they did not specify high efficiency equipment routinely and 38%
stating they did not provide energy savings or long-term costs to customers.   On a related note, only 33%
of contractors and 57% of suppliers felt that customers considered operation and maintenance costs in
purchasing equipment. In addition, the suppliers were focused somewhat more on maintenance than
operation, offering the following comments:

• For larger units, get package deal including extra maintenance.
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• Look for high reliability and ease of maintenance.
• Seek ease of compressor and control repair.
• Look for low maintenance costs.
• Seek efficiency measures.
• Seek reheat recovery on rooftop units.

Equipment availability may also be at issue, with a third of contractors that routinely proposed high
efficiency equipment stating that their suppliers did not stock this equipment.  Lastly, there is some room
for improvement in the estimation of equipment size, with 34% of contractors basing the choice on an
estimate or existing equipment, as opposed to a load calculation.  Some suppliers (21%) noted an added
problem of inconsistent methods for calculating system energy performance (COP’s, EER’s, etc.)
confusing some contractors as to the real performance of the equipment that is actually installed.

4.2.3.2 Lighting Specification Process
Table 27 also provides results relevant to lighting equipment specification.  Lighting customers were
somewhat more likely than HVAC customers (25% as opposed to 10%) were to place restrictions on
specification.  Of customers with lighting quality objectives, 60% are concerned with light levels while
40% are concerned with color rendition.   Somewhat remarkably, all contractors stated that alternative
efficiency levels were not considered in project planning.  However, 79% routinely proposed “high
efficiency” lighting (high efficiency was not defined for purposes of this question).  For factors in
considering high efficiency equipment, lighting professionals were much more varied in their response
than were HVAC professionals.  Cost or price was still the leading factor (40%-45%), but payback and
energy savings also played a significant role (25%-30%).  In addition, contractors and suppliers typically
provide energy savings and long-term costs to customers (78%-80%).  Lighting contractors further noted
customer requests as a relevant factor to efficiency (25%).

While no HVAC contractors deviated from the limited A/E specifications they received, 47% of lighting
contractors receiving specifications did so 29% of the time.  Of these 47%, the ways in which they
deviated were described as follows:

• Based on product availability (34%)
• To realize different savings opportunities (22%)
• Different lamps or configuration based on space function (11%)
• Architects are young – they make minor changes (11%)
• Change light levels or fixture type (11%)
• Based upon customer request (11%)

Lighting contractors also noted problems with specifications.  Of the 79% of lighting contractors stating
they sometimes receive specifications, 40% said there were sometimes problems.  Of the 40% noting
problems, they described key issues as:

• Over or under lighting (49%)
• Young engineers not dealing with reality (17%)
• Want something unreasonable (17%)
• Choices may be more expensive or difficult to obtain (17%)
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Interview Responses of…

Survey Result
HVAC

Contractors
HVAC

Suppliers
Lighting

Contractors
Lighting
Suppliers

The customer specified an efficiency 10%
Percent of all customers with a standard 5%

NA

Customer had quality objectives  Of these:
Light levels
Color rendition (negative impact on efficiency)

NA 25%
60%
40%

Alternative efficiencies were considered
Of these, not installed because:
Not available
Customer refused due to cost
Customer refused due to payback

20%

25%
50%
75%

NA

0%

NA

NA

Factors in considering high efficiency (multiple
Price/cost                                       responses allowed)
Payback, return on investment
Availability
Customer knowledge/education
Type of company/building, application
Engineer’s specifications
Rebate, PSE&G’s Standard Offer
Customer/end-user request
Energy savings, hours of use, operating costs
Design, color, look of lights, aesthetics
Light output levels
Longevity of equipment
Existing equipment
None – they stay with one type of equipment
Size of project

86%
10%
10%
10%

0%
0%
0%
0%
0%
NA
NA
0%
0%
0%
0%

71%
21%

0%
14%
14%
14%

7%
0%
0%
NA
NA
0%
0%
0%
0%

40%
15%

0%
0%

15%
10%

0%
25%
15%
10%
10%

5%
5%
0%
0%

45%
15%
10%
15%
15%

0%
5%
0%

10%
15%
10%

5%
5%
5%
5%

Routinely propose high efficiency? 57% 79%
If so, Suppliers stock high efficiency? 67%

NA
100%

NA

How calculate size:
Load calculation
Estimate
Based on size of existing equipment

66%
17%
17%

NA

Customers supplied with energy savings and long-
term costs?

62% 79% 78% 80%

Do customers consider future O&M? 33% 57% NA
Inconsistent efficiency calcs. confuse architects,
contractors 5% 21%

NA

Of all For what percent of projects do you receive
specs from A/E’s?

6% 49%

Of all receiving What % of the time do you deviate? 0% 13%
Of all receiving and deviating (53%) What % of the
time do you deviate from these specs?

0%

NA

29%

NA

 Table 27 Results on Equipment Specification Process

4.2.3.3 HVAC Economizer Results
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Table 28 presents results relevant to economizers.  Economizer installation is common, installed with
50% (contractors) to 67% (suppliers) of projects, and more likely to be installed in larger units.7  Enthalpy
economizers, followed by dry bulb economizers, are the most common types for both large and small
units, with dual enthalpy economizers very rare.   There may be QC or O&M opportunities for
economizers, with 35% of contractors stating there was no process to check that economizers were
working properly.

In deciding if an economizer is installed, contractors felt the customer was the key decision-maker (41%),
while suppliers felt engineers or architects were central (67%).   Contractors reported that cost was the
leading factor in the decision. HVAC suppliers were further asked if they felt there were opportunities to
increase economizer sales.  Of the few that did (21%), the reasons given included:

• Should package with units.
• Should emphasize payback benefits.
• Lower costs.
• Provide rebates or incentives.

One supplier also noted that costs are coming down, so opportunities should increase.

                                                     
 7 These results are not weighted to reflect the number of projects or units installed or supplied by each respondent.
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Interview Responses of…
Survey Result HVAC Contractors HVAC Suppliers

Percent of time economizer installed
  Overall (% of projects)
  <= 7.5 tons (% of units)
  > 7.5 tons (% of units)

50%
41%
70%

67%
59%
76%

Percent of time economizer offered as option
  <= 7.5 tons (of those giving % installed)
  > 7.5 tons (of those giving % installed)

82%
100%

67%
100%

Of the <= 7.5 tons with economizer installed:
  % Dry bulb
  % Enthalpy
 % Dual enthalpy

 % shipped with unit

34%
60%

6%
100%

38%

41%
59%

0%
100%

40%
Of the >7.5 tons with economizer installed:
  % Dry bulb
  % Enthalpy
 % Dual enthalpy

 % shipped with unit

41%
53%

6%
100%

36%

36%
64%

0%
100%

56%
Particular size of economizer factory-installed
(size varied from always to 20+ tons)

14% 42%

Customer asks for an economizer 56% NA
Who decides if installed?
  Customer and/or owner
  Contractor
  Owner and/or engineer/architect
  Always installed on larger, otherwise customer
  Engineer
  Architect or engineer
  Always installed
  Project funder
  Contractor, unless bidding war, then owner

41%
16%
11%
11%
11%

0%
5%
5%
0%

11%
0%

11%
0%

56%
11%

0%
0%

11%
What factors are considered (multiple allowed)
  Added cost
  Added cost and payback
  Always recommend/install
  Customer knowledge
  Contractor recommendation
  Energy savings
  Application
  Amount of fresh air needed

53%
18%
12%
12%

6%
6%
6%
6%

NA

There are means to increase economizer sales NA 21%
Process to check working properly 65% NA

 Table 28 Economizer Results
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4.2.4 Equipment Channels

Table 29 describes equipment channels.  For HVAC and lighting, contractors typically buy from
distributors while suppliers typically buy from manufacturers’ representatives.

For HVAC, many suppliers (46%) noted significant sales that bypass the supplier and go directly from the
manufacturer to the consumer.  These sales are typically to national accounts, major chains, and shopping
centers, with one supplier noting that this was particularly common for Lennox.  Equipment availability
appears to be a barrier in the HVAC replacement market.  Among contractors, 25% reported difficulty
obtaining efficient equipment and 40% reported a longer turnaround, averaging a five-week span surely
unacceptable in a failed replacement scenario.  According to 50-60% of respondents, brand preference
plays a role among customers as well as contractors and suppliers.    Trane, Carrier and “major brands”
lead the way in perceived customer preference, with contractors and suppliers also preferring Trane
products.  Contractors were also partial to York.

For lighting, availability appears to be less of a concern, with only 11% of contractors saying efficient
equipment was difficult to obtain.  While a greater percentage (58%) reported longer lead times than for
HVAC contractors, the average lead time of 2 weeks is less likely to be a problem for the remodeling
typical for lighting projects.  Brand preference also appeared weaker for lighting, with most contractors
feeling that it was not an issue for customers.  Suppliers disagreed, with 50% stating customers had brand
preferences, with GE and Sylvania the most common mentions.  Over half of contractors (53%) and
suppliers (60%) had their own brand preferences, with contractors mentioning Sylvania, GE and Mercury
and suppliers giving the nod to Phillips and Crescent.
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Interview Responses of…

Question
HVAC

Contractors
HVAC

Suppliers
Lighting

Contractors
Lighting
Suppliers

Source for equipment (multiple allowed)
  Distributor
  Factory
  Supply house
  Manufacturer
  Retail

63%
37%

0%
0%
0%

7%
14%

0%
79%

0%

63%
11%
21%

0%
16%

25%
10%

0%
100%

0%
Source mainly in New Jersey 95% 39% 95% 45%
Some difficulty obtaining efficient equipment 25% 8% 11% 5%
Efficient units typically in stock 68% 69% 79% 75%
Different turnaround for standard vs. efficient 40% 31% 58% 30%
If so How much longer for efficient? 5 weeks 7 weeks 2 weeks 5 weeks
Equipment source limits availability NA 15% NA 10%
Customers have brand preferences
If so In what way? Allowed multiples
  Trane
  Carrier
  York
  Lennox
  Rheem
  Major brands/brand names
  GE
  Sylvania
  Existing brand at facility
  Specify brand when asking for price/bid
  Specify brand with new construction
  Sometimes specify, but lead time the key

57%

50%
42%
17%

8%
8%

33%
NA
NA
NA
NA
NA
NA

50%

29%
29%
29%

0%
14%
43%
NA
NA
NA
NA
NA
NA

16%

0%
0%
0%
0%
0%

100%
0%
0%
0%
0%
0%
0%

50%

NA
NA
NA
NA
NA

30%
20%
20%
20%
20%
10%
10%

Respondent’s company has brand preference
If so In what way? Allowed multiples
  Trane
  York
  Bryant
  Carrier, Lennox/Luminaire (single mentions)
  Argo Air/Heil/Nesbit (single mentions)
  Premier/Rheem/Weatherking (single mentions)
  Major Brands
  Low Cost Brands
  Phillips
  Crescent
  Hubbel/Sinclair/Light-a-Leer/Alto/Advance
  Sylvania
  GE
  Mercury

52%

55%
27%
18%

9%
0%
0%
9%
NA
NA
NA
NA
NA
NA
NA

64%

29%
0%
0%
0%

14%
14%

0%
NA
NA
NA
NA
NA
NA
NA

53%

NA
NA
NA
NA
NA
NA

20%
10%

0%
0%

10%
20%
20%
20%

60%

NA
NA
NA
NA
NA
NA

17%
17%
17%
17%

8%
8%
0%
0%

 Table 29 Equipment Channel Results
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4.2.5 Lighting Design
Table 30 describes when and how contractors make lighting layout changes.  Of the 60% of contractors
who will make lighting layout changes (others said an A/E would do this), all say they determine the need
based on lighting levels.  Other reasons were a customer request, existing equipment that was no longer
available, or to improve light color or quality.  All of those that made changes also said that they calculate
watts per square foot.  Most of these said they use ASHRAE or a standard formula, while others relied on
code or manufacturers specifications.  Half use different levels for different building types (ASHRAE has
different requirements by space type).

Survey Result
Lighting

Contractors
How determine when need to re-design lighting layout?
Allowed multiple responses

Based on light levels
Don’t do, A/E would do
Customer request/dissatisfaction
Fixture availability changes
Based on light color or quality
Code, regulation
Based on room type, application

60%
40%
33%
20%
20%
13%
13%

Do you calculate watts/square foot when changing the
layout?  Of all 60%
If so How do you determine the appropriate level?

ASHRAE
Code
Standard formula
Manufacturer specifications
Design/customer request
Experience
160 watts/square foot

25%
17%
17%
17%

8%
8%
8%

If calculate watts/square foot Use different watts per
square foot for different building types 50%

 Table 30 Lighting Layout and Watts/Square Foot

4.2.6 Lighting Control Options
Table 31 provides contractor results related to lighting control, while Table 32 provides supplier results.
Contractors come across a fairly limited portion (15%) of projects with existing controls, with occupancy
sensors and timers dominating.  Contractors install controls with some degree of regularity, at 35% of
projects for occupancy sensors, 15% of projects for timers and 13% for daylighting controls.  Of those
contractors that ever install occupancy sensors, they install these controls in over half of their projects
(58%).  This suggests that over of projects have applications for occupancy sensors, and that the major
barrier is increasing the percent of contractors that regularly install.  In terms of suppliers, about half
stock occupancy sensors while a third stock daylighting controls.  For suppliers that sell controls, 46% of
control sales are for occupancy sensors while another 30% are for timers.
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Survey Result
Lighting

Contractors
What percent of jobs have existing controls? 15%
What types of controls do you install? Multiples
allowed

Occupancy sensors
Daylighting controls
EMS
Timer

44%
6%

18%
41%

How often do you install…? Of all respondents
Occupancy sensors
Daylighting controls
EMS enhancement
Timer

35%
13%

1%
15%

How often do you install…? Of respondents
installing that type of control

Occupancy sensors
Daylighting controls
EMS enhancement
Timer

58%
29%

8%
28%

When recommend controls?  Allowed multiples
  Restrooms
  Individual offices
  If requested
  Outside
  Utility rooms
  If payback good
  High natural light areas
  Never
  Always
  Other

35%
30%
25%
20%
15%
10%
10%

5%
5%
5%

 Table 31 Lighting Control Results - Contractors
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Survey Result
Lighting

Contractors
Do you stock…?

Wall-mount occupancy sensors
Ceiling-mount occupancy sensors
Daylighting controls
Timers
Mechanical timeclocks
Electronic timeclocks

50%
50%
35%
45%
30%
25%

If sell controls: What percent of control sales
are…

Wall-mount occupancy sensors
Ceiling-mount occupancy sensors
Daylighting controls
Timers
Mechanical timeclocks
Electronic timeclocks

36%
10%
10%
30%
10%

4%

 Table 32 Lighting Control Results - Suppliers

4.2.7 HVAC Control Options

Table 33 presents results related to HVAC control options, including energy management systems (EMS)
and programmable thermostats.  EMS is limited to a small percentage of customers (15%), although these
are likely to be the larger customers. Of these, 58% request specific thermostats when HVAC is installed.
Across all HVAC units installed without controls, thermostats are replaced with units 72% of the time,
and are replaced with programmable thermostats 69% of the time.  An opportunity for QC or O&M
improvement exists, with less than half (44%) of contractors saying there was a process for checking
HVAC controls.
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Interview Responses of…

Survey Result
HVAC

Contractors
HVAC

Suppliers
Customers with an EMS.  If so…
  Percent of EMS’ controlling HVAC
  Percent of EMS’ controlling Lighting
  Percent of EMS’ controlling

15%
100%

67%
33%

EMS Customers ask for particular thermostat
control?  If yes What kind?
   Programmable thermostat
   Other

58%

86%
14%

When recommend programmable thermostat?
  Always
  If requested
  Offices
  Usually/unless EMS
  Other

47%
17%
12%
12%
12%

NA

How often are thermostats replaced with units? 72% 70%
Of these, what percent are programmable? 69% 39%
No particular types of customers tend to replace
thermostats

89% 83%

Process to check EMS/control operation? 44%
If so, What is the process?
  Check settings
  Make sure coming on when appropriate
  Service tech does it
  Test at site
  Talk to customers
  Check at startup

14%
30%
14%
14%
14%
14%

NA

 Table 33 HVAC Control Results

4.2.8 Quality Control Activities for Installations

Table 34 describes quality control activities for HVAC and lighting contractors. Most HVAC (77%) and
lighting (65%) contractors report some process for checking the proper operation of recently installed
equipment.  For HVAC, a quarter looks to manufacturer’s specifications or start-up procedures, while
17% check all lines and temperatures.  For lighting, the process is simpler, with 45% of contractors
performing basic inspections to check that equipment is working.
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Survey Result
HVAC

Contractors
Lighting

Contractors
Process for checking proper operation? 77% 65%
What is the process?
   None
   Check all lines, temperature, air flow
   Check working to manufacturer specs.
   Use manufacturer’s start-up procedure
   Balancing
   Based on experience
   Walkthrough
   Use an engineer
   Use a service technician
   Troubleshoot as needed
   Contractor and inspector check
   Check levels/equipment working
   Check equipment working
   Follow-up 30 to 60 days after
Total

23%
17%
12%
12%

6%
6%
6%
6%
6%
6%
0%
0%
0%
0%

100%

35%
NA
NA
NA
NA
5%

15%
0%
0%
0%

10%
25%

5%
5%

100%

 Table 34 Quality Control for Equipment Operation

5 Barriers and Program Opportunities
This section describes the barriers and opportunities for improving efficiency in the replacement HVAC
and lighting markets.

5.1 Barriers

Table 35 presents barriers to efficient HVAC and HVAC control options.   In terms of level of barriers,
high EER units (76%-79%) have the greatest hurdles to cross, followed distantly by economizers (33%-
43%).  For high EER units, cost was by far the greatest barrier in the minds of contractors (75%) and
suppliers (91%), followed by availability and lack of knowledge.  For economizers, cost was the lead
barrier for contractors (85%) while lack of knowledge was the problem perceived by suppliers (67%).
When asked overall whether there were barriers to high efficiency equipment, the great majority of
contractors (79%) and suppliers (81%) said yes.  Again, cost was the lead barrier (88%-91%), followed
by limited customer information on choices and availability.

Lack of qualified contractors can be one feature limiting knowledge.  Many contractors (76%) thought
state licensing in their field was a good idea, with all of these saying in one way or another that there was
a lot of unqualified and/or dishonest contractors out there, with comments including:

• “There is a large need for education in this field.  They should be tested.”
• “There are a lot of hackers out there.”
• “Lots of customers are being ripped off. I was an inspector, and saw a lot of scams.”
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Many suppliers agreed (64%), but there rationale was more varied.  In addition to some (44%) stating
there were a lot of unqualified people out there, other responses included that licensing would:

• Be useful with more sophisticated products (e.g., geothermal),
• Increase consistency, and
• Eliminate the dangers of liability.

Many contractors (43%) also felt that over-sizing was a problem. In contrast, 14% reported under-sizing
was a problem, also do to lack of knowledge, and because smaller units cost less.  Even more suppliers
felt over-sizing was a problem, at a notable 79%, again underscoring the need for education and training.

Table 36 presents barriers to efficient lighting and lighting controls. In terms of level of barriers,
contractors and suppliers did not agree.  From the contractor perspective, hard-wired compact
fluorescents have the highest barriers (53%), followed distantly by T8 fixtures (32%).  Suppliers
perceived greater barriers, led by lighting controls (60%), followed closely by hard-wired compact
fluorescents and T8 fixtures (both 50%).  Averaging contractor and supplier responses, the results were
51% for hard-wired compact fluorescents, 41% for T8 fixtures, and 40% for lighting controls.

For hard-wired compact fluorescents, cost was by far the greatest barrier in the minds of contractors
(70%) and suppliers (40%), followed by lower light quality and lack of knowledge.  For T8 fixtures, cost
was again the lead barrier for contractors (83%) and suppliers (35%), with lack of knowledge another
problem perceived by contractors (33%).  For controls, the suppliers concern was divided between a lack
of utility rebates and cost.  When asked overall whether there were barriers to high efficiency equipment,
the majority of contractors (63%) and suppliers (80%) said yes.  Again, cost was the lead barrier (82%
and 63%), followed by limited customer information on choices and concerns with lighting color.
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Interview Responses of…

Are There Barriers to?
HVAC

Contractors
HVAC

Suppliers
Installation of high EER units: 76% 79%
Installation of economizers 33% 43%
Installation of programmable thermostats 10% 14%
Ensuring proper unit functioning following installation 24% 14%
If barriers to high EER What are they?
  Cost
  Availability
  Knowledge
  Design criteria/calculations
  Awareness
  Paperwork for rebates
  No rebates

75%
19%
13%
13%

6%
6%
0%

91%
0%

18%
0%
0%
0%
9%

If barriers to economizer What are they?
  Cost
  Knowledge
  Need way to get rid of air pressure

85%
14%
14%

50%
67%

0%
If barriers to thermostat What are they?
  Knowledge
  Customer expectations
  Ease of use

50%
50%

0%

50%
0%

50%
If barriers to checking functioning What are they?
  Cost
  Knowledge

100%
0%

50%
50%

Thinks there are barriers to customers purchasing high
efficiency?
If so What are they?   Allowed multiple responses
  Limited customer info. on choices
  Limited availability
  High first cost

81%

38%
13%
88%

79%

46%
9%

91%
Think state licensing for contractors a good idea 76% 64%
Thinks over-sizing is a problem.
If so, Please describe:

Lack of knowledge/education of contractor
Rules of thumb used too much
Over-sizing happens a lot in the field
Short cycling occurring because oversized
The consumer often does not understand what they are
getting and people take advantage
Conflicts between PSE&G and ASHRAE standards
Oversize to eliminate humidification
Built in safety factor to ensure comfort
Old school of engineering

43%

33%
11%
11%
11%
11%

11%
11%

0%
0%

79%

34%

11%
11%

0%

0%
11%
22%
11%

 Table 35 HVAC Barrier Results
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Interview Responses of…

Are There Barriers to?
Lighting

Contractors
Lighting
Suppliers

Installation of T8 lamps and electronic ballasts 32% 50%
Installation of hard-wired compact fluorescents? 53% 50%
Installation of efficient fixtures with modified layout? 11% 10%
Installation of lighting controls? 21% 60%
If barriers to T8/elec. ballasts What are they?  Allowed multiple.
  Cost
  Do not last as long
  Light levels are different/lower
  Go with existing for partial remodels
  Hard to sell unless existing broken
  Lack of awareness/knowledge

83%
0%
0%
0%
0%

33%

35%
18%
18%

9%
9%
9%

If barriers to hard-wired CF What are they? Allowed multiple.
  Cost
  Light levels/quality lower
  Color of light
  For residential use only
  Lack of awareness/knowledge
  Demand a new installation usually
  Flicker problems

70%
10%

0%
0%

20%
0%

10%

40%
20%
10%
10%
10%
10%

0%
If barriers to efficient fixtures with modified layout What are they?
   Sell to a lot of retail – need specific light levels
  Awareness and deregulation
  Go with existing measures
  Layouts are disappointing

0%
0%

50%
50%

50%
50%

0%
0%

If barriers to lighting controls What are they? Allowed multiple.
  No utility rebates, rebate restrictions
  Cost
  Contractors can’t estimate/difficult to prove savings
  Knowledge/customers not aware of proper use
  Not operated correctly/improper application
  Customer perception: they do not work
  Inability to dim with ballasts
  Difficult to install and don’t work well

0%
25%

0%
25%
25%

0%
0%

25%

25%
25%
17%
17%
17%

8%
8%
0%

Thinks there are barriers to customers purchasing high efficiency?
If so What are they?   Allowed multiple responses
  Limited customer info. on choices
  Limited availability
  High first cost
  Customer concern about lighting level
  Customer concern about lighting color
  Customer/architect aesthetic preferences
  Unable to separate efficiency from other high cost features

63%

46%
9%

82%
9%

18%
9%
0%

80%

25%
0%

63%
19%
19%
19%

6%

 Table 36 Lighting Barrier Results
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5.2 Opportunities

Table 37 presents interviewee responses on past and potential utility program offerings.  In terms of past
programs, awareness ranged from 57% for HVAC suppliers to 80% for lighting suppliers.   However,
actual participation was very similar across the four respondent categories, at 50%-57%.  In terms of
using the utility program in their marketing, suppliers were more likely to do so than contractors, and
HVAC professionals were more likely to do so than lighting professionals. With the exception of lighting
suppliers, those that used the utility program in their marketing felt it had a positive influence on the sale
of efficient equipment.  The high levels of participation and use of marketing are positive results for
future utility efforts.  On another positive note for HVAC, 19% of contractors and 29% of suppliers said
they make more profit on high efficiency units.

The final question asked what utilities should do to promote efficiency. As Table 37 shows, rebates were
the consistent leader across all respondent categories (42% on average), reflecting the high rate of
participation in current utility incentive programs.  Other common ideas were educating customers on
savings (20%), working with manufacturers (11%), offering special rates (7%), and conducting energy
audits (5%). A limited number of respondents stated that HVAC rebates were not matched to available
efficiency levels and that paperwork was too burdensome.  In addition, a number of respondents noted
that the utilities should stay out of the lighting and HVAC business (17%), likely responding to
competition from unregulated subsidiaries of the utility.

For HVAC, programs must recognize that of the HVAC replacement market is due to failed replacement,
with 62% of non-construction contractor jobs identified as unplanned.  At the same time, HVAC
contractors indicate that few customers request a specific efficiency and alternative efficiencies are
typically not considered.  These results suggest a limited window of opportunity for utilities to influence a
given replacement. Increase in awareness and demand for high efficiency among contractors and
customers is therefore key.  Education of both groups is critical.  On the one hand, contractors and
suppliers note that customers are the key decision-maker.  On the other hand, a qualified professional is
needed to correctly calculate size of equipment and estimate savings, and design engineers separate from
the contractor rarely play a role.  With many contractors themselves supporting licensing of HVAC
professionals, a utility push for state licensing of contractors or support of training programs may be an
appropriate approach to contractor education.  A critical goal would be to make the presentation of high
efficiency equipment, operational costs, and payback an easy and routine practice in the replacement
market, through training and/or the provision of calculation tools. Equally as important is working with
both manufacturers and suppliers to ensure that efficient equipment is available in the state, with product
availability mentioned as a barrier several times in the study. Lastly, given the fact that high first cost is
the top barrier mentioned by respondents, financial incentives will be critical to achieving significant
market effects.

Overall, the lighting market is in better shape in terms of efficiency than is the HVAC market.  T8
fixtures with electronic ballasts dominate the market, as do compact fluorescent lamps.  The decision
making process is more sophisticated, and allows more time for planning, as compared to the emergency
replacements common for HVAC.  Rebates and other financial incentives seem particularly inappropriate
for T8s and electronic ballasts.  Education and work with manufacturers to make T8/electronic ballast
fixtures ubiquitous and to promote the next generation of T5 fixtures is critical.  Outreach to architects,
electrical engineers, and customers is critical, as these are the key players in the design and decision-
making for lighting remodels. In addition, outreach to the approximate third of contractors not installing
controls or checking to see that equipment is operating properly will yield further energy savings.  Lastly,
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given the continued mention of high first cost as a barrier, financial incentives should be considered for
lighting controls and T5 fixtures.

Interview Responses of…

Survey Result
HVAC

Contractors
HVAC

Suppliers
Lighting

Contractors
Lighting
Suppliers

Aware of utility program 76% 57% 58% 80%
Participated in utility program  of all 57% 57% 58% 50%
Use utility program in marketing  of all
  If so Use of utility program influences sales

38%
100%

57%
88%

26%
100%

40%
35%

Higher profit on higher efficiency
 If so Stated this influences sales

19%
0%

29%
0%

NA NA

What should utilities do? Allowed multiple
Rebates
Stay out of the business
Customer education/show savings
Doing pretty good/can't think of anything
Make sure rebated efficiencies offered by mfg.
Special efficiency/control system rates
Simplify programs/paperwork
Raise rates
Peak-shaving equipment
Make cost-effective for landlord owners (best at
time of lease renewal)
Form partnerships with contractors
Educate/work with manufacturers
Building studies/energy audits
Water storage or chilled water ice storage
Understand interactive effects/dehumidification
Finance high efficiency equipment
Certify/validate efficiencies

33%
29%
14%
10%

5%
5%
5%
5%
5%

5%
5%
0%
0%
0%
0%
0%
0%

57%
14%
21%

0%
14%
14%

0%
7%
0%

0%
0%

21%
14%

7%
7%
7%
0%

27%
20%
13%
21%

0%
7%
0%
0%
0%

0%
0%

13%
0%
NA
NA
0%
7%

50%
5%

30%
10%

5%
0%
5%
0%
0%

0%
5%

10%
5%
NA
NA
0%
5%

 Table 37 Results Related to Utility Programs


