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This report documents the first phase of an effort designed to (1) determine the
1996 market shares of high-efficiency furnaces and air conditioners in five
Wisconsin regions, (2) track changes in market shares over time, and

(3) determine the incremental costs between standard-efficiency and high-
efficiency equipment. Data was collected on sales of residential and small
commercial forced-air furnaces and central air conditioners. Data was collected
from 70 Wisconsin heating, ventilation, and air conditioning contractors. With
similar data collected in the future, incremental costs and market trends could be
established. This information is designed to help determine if certain kinds of
market intervention—for increasing the market shares of high-efficiency
equipment—is necessary and practical.

Abstract






Report Summary

This report summarizes the results of interviews with 70 Wisconsin heating,
ventilating, and air conditioning contractors. The interviews collected infor-
mation from them regarding residential and small commercial forced-air furnace
and central air conditioner sales . We collected information regarding:

* 1996 market shares of high-efficiency equipment (as a percentage of total
annual sales) in five Wisconsin regions

» changes in these percentages, if any, that have taken place

» cost differentials between standard-efficiency and high-efficiency equipment

If positive changes have taken place—such as a decrease in the cost differentials
between standard-efficiency and high-efficiency units, this information could
identify causes and help design market-intervention programs to enhance these
changes. Similarly, if there are trends that reduce efficiency, this information
could help find ways to slow or reverse those trends.

Because this study includes only one year of incremental-cost data, additional
data will need to be collected in the future before trends can be reliably
estimated.

The participating HVAC contractors for this study were located in five city-
regions: Madison, Janesville/Beloit, Milwaukee, Green Bay, and Eau Claire/La
Crosse. The city-regions included the cities and their surrounding communities.

Forced-Air Furnace Sales

* According to participating HVAC contractors, 85 percent of the 9459 forced
air furnaces they sold in 1996 were high-efficiency models (having an
Annual Fuel Utilization Efficiency of at least 90 percent).

» Contractors in Green Bay reported the highest percentage of high-efficiency
sales (97 percent of all units sold were high efficiency); contractors in
Janesville/Beloit reported the lowest figure (69 percent).

» Contractors in Janesville/Beloit and Milwaukee reported the largest declines
in high-efficiency sales from 1995 to 1996—the declines in high-efficiency
market shares in these regions were 17 and nine percentage points,
respectively.

* The average standard-efficiency forced-air furnace had a reported retail price
(excluding labor) of $905, although a wide range of retail prices were
reported.
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HVAC Contractor Sales Tracking

+ High-efficiency units cost, on average, $464 more than comparable standard-
efficiency units (excluding labor), although a wide range of incremental cost
differences were reported.

Central Air Conditioner Sales

* According to participating HVAC contractors, 85 percent of the 7227 central
air conditioners they sold by in 1996 met or exceeded the minimum federal
standard of 10.0 Seasonal Energy Efficiency Rating .

* Contractors in Milwaukee reported the highest percentage of high-
efficiency—at least 11.0 SEER—sales (26 percent of all units sold were high
efficiency); contractors in Green Bay reported the lowest figure (five
percent).

* Contractors in Milwaukee and Janesville/Beloit reported the largest decline
in high-efficiency sales from 1995 to 1996—the decline in high-efficiency
market share was 21 percentage points.

* The average decline in high-efficiency market share across all regions from
1995 to 1996 was 14 percentage points—from 29 percent to 15 percent.

» The average standard-efficiency central air conditioner (10.0 SEER) had a
reported retail price (excluding labor) of $879, although a wide range of
retail prices were reported.

» High-efficiency units cost, on average, $180 more than comparable standard-
efficiency units (excluding labor), although a wide range of incremental cost
differences were reported.
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Introduction

This report summarizes the results of a research project designed to collect data
on residential and small commercial forced-air furnace and central air
conditioning sales from a group of Wisconsin heating, ventilation, and air
conditioning (HVAC) contractors. The primary objectives of the project were to
collect information on 1) the percentage of 1996 forced air furnace and central
air conditioner sales in five areas, or city-regions, that are high efficiency, 2)
changes, if any, in these percentages that have taken place over time, and 3) cost
differentials between standard-efficiency and high-efficiency equipment.

This market information, when combined with other longer-term data, could be
helpful in finding ways to increase market shares of high-efficiency tech-
nologies. Data from contractors on cost differentials has not been readily
available, and could yield new insights into high-efficiency equipment markets.

This report documents the results from the first year of data collection. Data
from additional years will need to be collected before trends can be established.

For this study, high-efficiency forced-air furnaces are those with an Annual Fuel
Utilization Efficiency (AFUE) of 90 percent or higher. High-efficiency central
air conditioners are those that exceed the minimum federal Seasonal Energy
Efficiency Rating (SEER) of 10.0 by at least 1.0.






We contacted HVAC contractors who had participated in a previous market
tracking project (Energy Center of Wisconsin, 1996). The previous project,
which was principally concerned with establishing a baseline of products,
attitudes, behaviors, and practices among HVAC contractors, also collected
sales information by efficiency level for 1995. Ninety-five contractors, located
in five city-regions, participated in this previous study. The city-regions
included Madison, Janesville/Beloit, Milwaukee, Green Bay, and Eau Claire/La
Crosse. The city-regions include the cities and their surrounding communities.

Of the 95 contractors contacted between January 2 and February 28, 1997
through telephone and mail correspondence, 70 provided 1996 sales and
incremental cost information—a response rate of 73.7 percent. The response
rate table, which outlines the reason(s) for nonparticipation, is outlined in
Appendix A. A copy of the sales and incremental cost data collection forms for
forced-air furnaces and central air conditioners are in Appendices B and C,
respectively.

Method






Forced-Air Furnaces

Participating contractors provided their 1996 residential and small commercial
forced-air furnace sales information by efficiency categories as well as the retail
cost of both standard- and high-efficiency units. The result of these data
collection activities are outlined below.

1996 Forced-air Furnace Sales by City-Region

Table 1 outlines the forced-air furnace sales data collection results for 1996 by
efficiency level and city-region. Key findings outlined in the table are summa-
rized below.

* Overall, 85 percent of the 9459 forced-air furnaces sold by participating
HVAC contractors in 1996 are high efficiency.

* Green Bay contractors reported the highest percentage of high-efficiency
units sold (97 percent of all units sold are 90-percent+ efficiency) while
Janesville/Beloit contractors reported the lowest percentage (69 percent of all
units sold are 90-percent+ efficiency).

* Milwaukee contractors also reported a relatively low percentage of high-
efficiency forced-air furnace sales (76 percent of all units sold are
90-percent+ efficiency).

Table 1: 1996 forced-air furnace sales by efficiency level and city-region!

Results

Percent of units sold

Efficiency Green Bay Eau Claire- Madison Janesville- Milwaukee All city-regions
rating (AFUE) La Crosse Beloit

90-100 97 89 87 69 76 85
85-89 2 0 0 0 0 0 0
79-84 3 11 13 31 24 15
Contractors 12 14 14 11 13 64

Total Units 2626 1406 2130 2018 1279 9459

1 Weighted by contractor reported unit sales; contractors that sold the most units
contributed the most to these percentages

2 Most manufacturers do not have units within this efficiency category.



HVAC Contractor

Sales Tracking

1995 Forced-air Furnace Sales by City-Region

Table 2 outlines the forced-air furnace sales data collection results for 1995 by
efficiency level and city-region. The data is presented for the same group of
contractors who provided 1996 sales information. Key findings outlined in the

table are summarized below.

Overall, 88 percent of the 9928 forced-air furnaces sold by participating
HVAC contractors in 1995 are high efficiency.

Across all city-regions, the percentage of 1995 forced-air furnace sales that
are high efficiency is 85 percent or higher. Eau Claire/La Crosse contractors
reported the highest percentage of high-efficiency units sold (92 percent of
all units sold are 90-percent+ efficiency) while Milwaukee contractors
reported the lowest percentage (85 percent of all units sold are 90-percent+
efficiency).

Table 2: 1995 forced-air furnace sales by efficiency level and city-region!

Percent of units sold

Efficiency Green Bay Eau Claire- Madison Janesville- Milwaukee All city-regions
rating (AFUE) La Crosse Beloit

90-100 91 92 86 86 85 88
85-89 2 1 1 6 2 1 2
79-84 8 7 8 12 14 10
Contractors 12 14 14 11 13 64

Total Units 2108 1632 2452 2053 1685 9928

1 Weighted by contractor reported unit sales; contractors that sold the most units contributed the most to these percentages

2 Most manufacturers do not have units within this efficiency category.

1996 versus 1995 Forced-air Furnace Sales by City-Region

For each city-region, Table 3 compares the percentage of 1996 forced-air
furnace sales that are high efficiency to similar statistics for 1995. Key findings
outlined in the table are summarized below.

Across all city-regions, the largest decline in the percentage of forced-air
furnace sales that are high efficiency is in Janesville/Beloit and Milwaukee.
As illustrated in Table 3, high-efficiency sales among participating
Janesville/Beloit contractors declined from 86 percent of unit sales in 1995
to 69 percent of unit sales in 1996. Similarly, but somewhat less dramati-
cally, high-efficiency sales among participating Milwaukee contractors
declined from 85 percent in 1995 to 76 percent in 1996.



Results

Table 3: 1996 versus 1995 high-efficiency forced-air furnace sales by city-region!

Percent of units sold that were high efficiency 2

Year Green Bay Eau Claire- Madison Janesville- Milwaukee All city-regions
La Crosse Beloit

1995 91 92 86 86 85 88

1996 97 89 87 69 76 85

Change +6 -3 +1 -17 -9 -3

1  Weighted by contractor reported unit sales; contractors that sold the most units contributed the most to these percentages

2 High efficiency defined as units with A.F.U.E. ratings of 90 percent or higher

High-Efficiency Forced-Air Furnaces—Incremental cost

Table 4 outlines the forced-air furnace incremental cost information collected as
part of this study. Contractors were specifically told to only include the retail
cost of the unit in their cost estimates (i.e., they were specifically told to not
include labor). Key findings outlined in the table are summarized below.

» The average standard efficiency forced-air furnace has a retail price
(excluding labor) of $905. As illustrated in Table 4, there is a considerable
amount of variability in the retail prices provided by participating contrac-
tors. The minimum retail price is $400, the maximum is $1850, and the mode
is $900.

* The average retail cost increase to move from a standard efficiency forced-
air furnace to a high-efficiency unit is $464. As illustrated in Table 4, this
increase in retail cost also varies considerably from contractor to contractor.
The minimum retail cost increase is $180, the maximum is $1000, and the
mode is $300.



HVAC Contractor Sales Tracking

Table 4: 1996 incremental cost data: forced-air furnaces ($) !

Retail price (80-percent Cost increase (80 to 90-
efficient unit) percent efficient unit)

Average 905 464

Minimum 400 180

Maximum 1850 1000

Median 900 450

Mode 900 300

Standard Deviation 283 (n=100) 169 (n = 109) 2

1 Includes units ranging from 50,000 to 125,000 output BTUs. BTU size has a
negligible impact on incremental cost.

2 This case count exceeds the retail price case count because some contractors
provided incremental cost information but refused to provide retail price
information.

Central Air Conditioners

Participating contractors provided their 1996 residential and small commercial
central air conditioner sales information by efficiency categories as well as the
retail cost of both standard- and high-efficiency units. The result of these data

collection activities are outlined below.

1996 Central Air Conditioning Sales by City-Region

Table 5 outlines the central air conditioning sales data collection results for
1996 by efficiency level and city-region. Key findings outlined in the table are
summarized below.

* Overall, 85 percent of the 7227 central air conditioners sold by participating
HVAC contractors in 1996 just meet or slightly exceed the minimum federal
standard of 10.0 SEER.

» Participating Green Bay contractors reported the lowest percentage of high-
efficiency units sold (just five percent of all units sold are 11.0 SEER or
higher) while participating Milwaukee contractors reported the highest
percentage (26 percent of all units sold are 11.0 SEER or higher).



Results

Table 5: 1996 central air conditioning sales by efficiency level and city-region

Percent of units sold

Efficiency Green Bay Eau Claire- Madison Janesville- Milwaukee All city-regions
rating (SEER) La Crosse Beloit

13+ 0 1 1 1 0 1
12-12.99 4 6 12 14 3 8
11-11.99 1 3 2 2 23 6
10-10.99 95 90 85 83 74 85
Contractors 12 11 14 11 13 61

Total Units 1849 922 1650 1445 1361 7227

*  Weighted by contractor reported unit sales; contractors that sold the most units contributed the most to these percentages

1995 Central Air Conditioning Sales by City-Region

Table 6 outlines the central air conditioning sales data collection results for
1995 by efficiency level and city-region. The data is presented for the same
group of contractors who provided 1996 sales information. Key findings out-
lined in the table are summarized below.

* Overall, 71 percent of the 7848 central air conditioners sold by participating
HVAC contractors in 1995 just meet or slightly exceed the minimum federal
standard of 10.0 SEER.

* Participating Eau Claire/La Crosse and Green Bay contractors reported the
lowest percentage of high-efficiency units sold. Ten percent of the units sold
in Eau Claire/La Crosse and 16 percent of the units sold in Green Bay are
11.0 SEER or higher).

» Participating Milwaukee and Janesville/Beloit contractors reported the
highest percentage of high-efficiency units sold. Forty-seven percent of the
units sold in Milwaukee and 38 percent of the units sold in Janesville/Beloit
are 11.0 SEER or higher).



HVAC Contractor

Sales Tracking

Table 6: 1995 central air conditioning sales by efficiency level and city-regionl

Percent of units sold

Efficiency Green Bay Eau Claire- Madison Janesville- Milwaukee All city-regions
rating (SEER) La Crosse Beloit

13+ 0 1 1 3 2 1
12-12.99 14 6 14 22 9 14
11-11.99 2 3 10 13 36 14
10-10.99 84 90 75 62 53 71
Contractors 12 11 14 11 13 61

Total Units 1752 788 2030 1501 1777 7848

*  Weighted by contractor reported unit sales; contractors that sold the most units contributed the most to these percentages
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1996 versus 1995 Central Air Conditioning Sales by City-Region

For each city-region, Table 7 compares the percentage of 1996 central air
conditioning sales that are high efficiency to similar statistics for 1995. Key
findings outlined in the table are summarized below.

* Overall, the percentage of high-efficiency central air conditioners sold
among participating contractors declined from 29 percent of total units sales
in 1995 to 15 percent of total units sales in 1996.

+ Participating Milwaukee and Janesville/Beloit contractors reported the most
substantial reductions in the percentage of high-efficiency units sold. The
market share of high-efficiency central air conditioning among both
Milwaukee and Janesville/Beloit area contractors declined by 21 percentage
points.



Table 7: 1996 versus 1995 high-efficiency central air conditioning sales by city-
region!

Results

Percent of units sold that were high efficiency 2

Year Green Bay Eau Claire- Madison Janesville- Milwaukee All city-regions
La Crosse Beloit

1995 16 10 25 38 47 29

1996 5 10 15 17 26 15

Change -11 0 -10 -21 -21 -14

1 Weighted by contractor reported unit sales; contractors that sold the most units contributed the most to these percentages

2 High efficiency defined as units with SEER ratings of 11.0 or higher

High-efficiency Central Air Conditioning—Incremental cost

Table 8 outlines the central air conditioning incremental cost information
collected as part of this study. Contractors were specifically told to only include
the retail cost of the unit (i.e., the coil, condensing unit, and refrigerant lines) in
their cost estimates. They were specifically told to not include labor. Key
findings outlined in the table are summarized below.

» The average standard efficiency central air conditioner (i.e., 10 SEER) has a
retail price (excluding labor) of $879. As illustrated in Table 8, there is a
considerable amount of variability in the retail prices provided by partici-
pating contractors. The minimum retail price is $475, the maximum is $1500,
and the mode is $900.

» The average retail cost increase to move from a standard efficiency central
air conditioner (i.e., 10 SEER) to a high-efficiency unit (11.0 SEER) is $180.
As illustrated in Table 8, this increase in retail cost also varies considerably
from contractor to contractor. The minimum retail cost increase is $50, the
maximum is $400, and the mode is $200.
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HVAC Contractor

Sales

Tracking

Table 8: Incremental cost data: central air conditioning ($) !

Retail price?

Cost increase

10 SEER 10 to 11 SEER 11 to 12 SEER 12 to 13 SEER 13 to 14 SEER
Average 879 180 183 247 155
Minimum 475 50 25 100 95
Maximum 1500 400 400 500 300
Median 900 156 174 200 113
Mode 900 200 150 200 95
Std Deviation 194 87 11 136 98
n=71 n=743 n=64 n=14 n=4

12

Includes units ranging from two to three tons. Size has a negligible impact on incremental cost.

Includes retail cost of condensing unit, coil, and refrigeration lines.

This case count exceeds the retail price case count because some contractors provided incremental cost information but
refused to provide retail price information.

Results Summary

Forced-Air Furnace Sales

According to participating HVAC contractors, 85 percent of the 9459
forced-air furnaces they sold in 1996 were high-efficiency models (having an
Annual Fuel Utilization Efficiency of at least 90 percent).

Contractors in Green Bay reported the highest percentage of high-efficiency
sales (97 percent of all units sold were high efficiency); contractors in
Janesville/Beloit reported the lowest figure (69 percent).

Contractors in Janesville/Beloit and Milwaukee reported the largest declines
in high-efficiency sales from 1995 to 1996—the declines in high-efficiency
market shares in these regions were 17 and nine percentage points,
respectively.

The average standard-efficiency forced-air furnace had a reported retail price
(excluding labor) of $905, although a wide range of retail prices were
reported.

High-efficiency units cost, on average, $464 more than comparable standard-
efficiency units, although a wide range of incremental cost differences were
reported.



Central Air Conditioner Sales

According to participating HVAC contractors, 85 percent of the 7227 central
air conditioners they sold by in 1996 met or exceeded the minimum federal
standard of 10.0 Seasonal Energy Efficiency Rating .

Contractors in Milwaukee reported the highest percentage of high-
efficiency—at least 11.0 SEER—sales (26 percent of all units sold were high
efficiency); contractors in Green Bay reported the lowest figure (five
percent).

Contractors in Milwaukee and Janesville/Beloit reported the largest decline
in high-efficiency sales from 1995 to 1996—the decline in high-efficiency
market share was 21 percentage points.

The average decline in high-efficiency market share across all regions from
1995 to 1996 was 14 percentage points—from 29 percent to 15 percent.

The average standard-efficiency central air conditioner (10.0 SEER) had a
reported retail price (excluding labor) of $879, although a wide range of
retail prices were reported.

High-efficiency units cost, on average, $180 more than comparable standard-
efficiency units, although a wide range of incremental cost differences were
reported.

Results
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This study is part of an ongoing effort to gather information on how the market
for forced-air furnaces and central air conditioners operates, what changes or
developments are taking place, and how the Center and other organizations can
effect changes in the markets.

This is the first time that the Center has collected—from HVAC contractors—
representative incremental cost data between standard-efficiency and high-
efficiency forced-air furnaces and central air conditioners . One immediate use
of this data will be in developing more accurate payback calculations that
people can use to evaluate purchases. More data collection is needed to track
changes in the market and to develop appropriate and intelligent responses.

As we collect more data in future years and combine it with the data collected in
this study, we will be able to determine if the incremental cost is getting smaller
or larger, how people are reacting to the change in incremental cost, and what to
do about it.

If the incremental cost were to get larger (not good for energy efficiency) it
would indicate the market may not be accepting the technology—intervention

such as contractor training, consumer education, or incentives may be necessary.

If the incremental cost is getting smaller, it would suggest the market is
developing and intervention is not necessary.

Discussion
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Appendix A: Response Rate Table

Table A-1: Response rate—1996 contractor data collection

Sample Points Percent of Percent of
Starting Sample Valid Sample

Starting sample 95
No listing 6 6.3
Out-of-business 1 1.1
Large C&I only 2 2.1
All service and repair 2 2.1
All boiler work 1 1.1
Business changed areas 1 1.1
Duct cleaning only 1 1.1
Valid sample 81
Completions 70 73.7 86.4
Unable to contact1 10 10.5 123
Refusal 1 1.1 1.2







Appendix B: Furnace Data Collection Forms

Forced air Furnaces (Sales Data Collection and
Incremental Cost Forms)

1. How many forced air furnaces did you sell to residential customers in
19967
Furnaces
2. What percentage of these furnaces were in each of the following
efficiency categories?
AFUE < 78%

AFUE 79% - 84%
AFUE 85% - 89%
_ AFUE 90% or greater
100% Total

3. How has the percentage of high-efficiency units sold during 1996 com-
pared to the percentage of high-efficiency units sold in previous years?

1 Sold more high-efficiency units this year
2 Sold fewer high-efficiency units this year
3 About the same

4 (Don’t know/Not sure)



HVAC Contractor

Marginal Cost Exercise

Sales

Tracking

What size furnace (i.e., output BTUs) is most commonly installed? (fill in chart -- size)

What efficiency levels do units of this size come in? (fill in chart -- brand and efficiency)

What is your retail price for each unit? (fill in chart -- retail price)

(Note: Repeat exercise for most popular size categories)

Brand & Size Brand & Size Brand & Size
Efficiency Efficiency Efficiency
(AFUE) Rating (Output BTUSs) (AFUE) Rating (Output BTUSs) (AFUE) Rating (Output BTUs)
Brand: Brand: Brand:
AFUE__ % $ AFUE__ % $ AFUE_ % $
Brand: Brand: Brand:
AFUE % $ AFUE__~ % $ AFUE_ % $
Brand: Brand: Brand:
AFUE % $ AFUE__~ % $ AFUE__~ % $
Brand: Brand: Brand:
AFUE__ % $ AFUE__ % $ AFUE_ % $
Brand: Brand: Brand:
AFUE__ % $ AFUE__ % $ AFUE_ % $
Brand: Brand: Brand:
AFUE % $ AFUE__~ % $ AFUE_ % $
Brand: Brand: Brand:
AFUE % $ AFUE__ % $ AFUE__~ % $




Appendix C: Air Conditioner Data Collection Forms

Central Air Conditioning (Sales Data Collection and
Incremental Cost Forms)

1. How many central air conditioners did you sell to residential customers in
19967

Central Air Conditioners

2. What percentage of these central air conditioners were in each of the
following efficiency categories?

SEER 10.0 to 10.99
SEER 11.0 to 11.99
SEER 12.0 to 12.99
SEER 13.0 to 13.99
o SEER 14.0 or higher
100% Total

3. How has the percentage of high-efficiency units sold during 1996 com-
pared to the percentage of high-efficiency units sold in previous years?

1 Sold more high-efficiency units this year
2 Sold fewer high-efficiency units this year
3 About the same

4 (Don’t know/Not sure)



HVAC Contractor

Marginal Cost Exercise

What size central air conditioner (i.e., tons) is most commonly installed? (fill in chart -- size)

Sales Tracking

What efficiency levels do units of this size come in? (fill in chart -- brand and efficiency)

What is your retail price for each unit? (fill in chart -- retail price)

(Note: Repeat exercise for most popular size categories)

Brand & Size Brand & Size Brand & Size
Efficiency Efficiency Efficiency
(SEER) Rating (tons) (SEER) Rating (tons) (SEER) Rating (tons)
Brand: Brand: Brand:
SEER % SEER. % SEER %
Brand: Brand: Brand:
SEER % SEER % SEER %
Brand: Brand: Brand:
SEER % SEER_ % SEER %
Brand: Brand: Brand:
SEER % SEER % SEER %
Brand: Brand: Brand:
SEER % SEER. % SEER %
Brand: Brand: Brand:
SEER % SEER % SEER %
Brand: Brand: Brand:
SEER % SEER._ % SEER %






