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MEMO 
Date: August 20, 2020 
To: Board of Directors 
From: Dan Rubado, Evaluation Project Manager 
Subject: Summary of Recurve Analysis of Manufactured Homes Air and Duct Sealing Impacts 

EXECUTIVE SUMMARY 

Energy Trust used an impact analysis tool built by Recurve Analytics to evaluate electric savings from free 
manufactured home air and duct sealing services delivered by a network of trade ally contractors from 
2013 to 2018. Weather normalized annual energy usage prior to installation was compared with the year 
immediately following installation. The change in annual energy usage was evaluated against changes in 
energy usage during the same time period in two comparison groups.  

The Recurve snapshot reports that follow this memo, and the summary or results below, show the 
detailed findings from this analysis. Overall electricity savings for duct sealing were lower than expected 
but statistically significant (480 kWh per year, +/- 80 kWh, or 3% savings). Combined air and duct sealing 
projects had similar savings to duct sealing only projects (470 kWh per year, +/- 90 kWh, or 3% savings). 
We did not find any evidence of energy savings associated with air sealing alone (30 kWh per year, +/- 530 
kWh, or 0% savings). The similarity in overall savings between duct sealing alone and combined air and 
duct sealing project corroborates the finding that air sealing had little to no impact on energy usage.  

Duct sealing savings appeared to increase somewhat with home size and baseline energy usage. Baseline 
energy usage in single-wide homes was very low, making it more difficult to achieve savings. Savings were 
slightly higher in heating zone 2, although this finding was not conclusive. Heating zone 2 appears to be 
considerably underserved, based on the low volume of projects. Duct sealing savings were dramatically 
higher for complex duct sealing projects. The impact of project complexity strongly outweighed home size 
as a factor influencing duct sealing savings. The highest savings were in double-wide homes completing 
complex duct sealing, while the lowest savings were in single-wide homes receiving standard duct sealing. 
We observed a slight decreasing trend in energy savings over time for duct sealing alone. Combined air 
and duct sealing project savings followed similar patterns across all dimensions. 

We recommend either conducting a thorough review of the free air sealing service being provided or 
ending this service altogether. We recommend adopting new, deemed, electric savings values for 
manufactured home duct sealing services, based on these findings, and focusing on scenarios where 
energy savings were the highest. That said, from an equity perspective, it is important to continue 
providing services to single-wide homes, which represent the lowest-income households among 
manufactured home residents. It may be possible to bundle other more cost-effective services together 
with free duct sealing services to improve the overall economics of the delivery method. We also 
recommend that free duct sealing services be expanded in heating zone 2, since this region currently 
appears to be underserved and energy savings may be higher with the colder climate. 
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Introduction 

Energy Trust used an impact analysis tool built by Recurve Analytics to evaluate electric savings from free 
manufactured home air and duct sealing services delivered by trade ally contractors from 2013 to 2018. 
Energy Trust’s Residential program has provided incentives to a network of contractors since 2006 to 
provide duct sealing services to eligible manufactured homes in Oregon free of charge. Later, in 2013, the 
program began to offer free air sealing services as well. The focus has been on repairing and sealing leaky 
duct work in homes with ducted forced air furnaces, which are primarily electric resistance systems, 
although a small minority have gas furnaces. Homes with leaky building shells may also qualify to receive 
air sealing, where a contractor applies sealant to gaps and cracks in the floor, walls, or around windows 
and doors. This this service has not provided as frequently as duct sealing. The contractors identify eligible 
homes, assess the potential energy savings of air and duct sealing through pressure testing, and perform 
any needed work. In cases where the duct work is in disrepair, additional incentives are provided for the 
contractors to make needed repairs. Duct sealing projects involving significant repairs are known as 
“complex duct sealing” and tracked as a distinct service. Complex duct sealing projects require pre-
approval by the program, have higher quality assurance standards, and require more documentation from 
the contractor, including submission of photos of the duct work. 

The Recurve impact analysis tool uses monthly utility billing data to conduct pre/post analyses of whole 
home energy usage. Energy usage data are weather normalized using typical meteorological year data. 
Normalized annual energy usage in the year immediately preceding the installation is compared with that 
of the year immediately following installation. The change in normalized annual energy usage is then 
evaluated against changes in energy usage during the same time period in two comparison groups—a 
site-level, matched, non-participant comparison group and a group of homes that received the same 
services in later years (future participants). These calculations provide two estimates of the average 
annual energy savings resulting from the measures, given typical weather conditions. If both estimates 
are based on sufficient sample sizes, we simply take the average as our best estimate of energy savings 
and note cases where that was not possible. Lastly, several standard data screens are applied to remove 
atypical homes from the analysis. 

The Recurve snapshot reports that follow this memo, and the summary or results below, show that overall 
electricity savings for duct sealing were lower than expected, but statistically significant. We did not find 
any evidence of energy savings associated with air sealing alone. Combined air and duct sealing projects 
had similar savings to duct sealing only projects. We analyzed each of these project types along several 
dimensions, including heating zone. Heating zones are geographic areas defined by the Regional Technical 
Forum, based on the number of heating degree-days during a typical winter. Heating zone 1 represents 
areas of the state with relatively mild winters, such as Western Oregon. Heating zones 2 and 3 represent 
areas of the state with cold winters, like the mountains and Central and Eastern Oregon. Most of our 
analyses spanned across heating zones because projects in heating zone 2 were relatively rare, and so 
that we could identify other factors that may be more important. We also analyzed the results by size of 
manufactured home, project type (whether complex or standard duct sealing was completed), the 
interaction of home size and project type, and project year.  

Duct Sealing Results 

Overall savings. There were 1,596 electrically heated manufactured homes analyzed that received duct 
sealing and no other measures. These homes had average annual baseline electricity usage of 14,200 kWh. 



3 
 

From 2013 to 2018, overall electric savings averaged 480 kWh per year (+/- 80 kWh) or 3% of baseline 
electricity usage. The expected savings for this measure was 600 kWh per home per year, so the overall 
realization rate was 80%. These homes were distributed across Energy Trust’s electric service territory in 
Oregon but concentrated in the Portland Metro, Salem, Roseburg, and Medford areas.  

Heating zone impact. For heating zone 1, across all years, duct sealing in electrically heated homes saved 
an average of 470 kWh per year (+/- 80) or 3% of baseline electricity usage. There were 1,537 duct sealing 
projects analyzed in heating zone 1, which had average annual baseline electricity usage of 14,200 kWh. 
These homes were distributed across heating zone 1 but concentrated in the Portland Metro, Salem, 
Roseburg, and Medford areas. Heating zone 1 results were nearly identical to the overall results because 
96% of homes in the treatment group were in heating zone 1.  

For heating zone 2, average electric savings were 600 kWh per year (+/- 620) or 4% of baseline electricity 
usage. There were just 59 duct sealing projects analyzed in heating zone 2, which had average annual 
baseline electricity usage of 16,000 kWh. We have low confidence in the savings estimate for heating zone 
2, which is not statistically different from heating zone 1, due to the relatively small sample size and low 
precision. In addition, there were not enough future participants to create a reliable comparison group, 
so zone 2 savings are based only on the matched comparison group. Although the estimate is not reliable, 
this result indicates that duct sealing may achieve slightly higher electric savings in heating zone 2, which 
we would expect for homes in a colder climate.  

The results by heating zone are shown in Chart 1, below. 

 
Chart 1: Manufactured home duct sealing electric savings by heating zone 

Home size impact. For single-wide manufactured homes, across all years, duct sealing in electrically 
heated homes saved an average of 300 kWh per year (+/- 150) or 2% of baseline electricity usage. There 
were 494 duct sealing projects analyzed in single-wide homes, representing 31% of the sample, which had 
average annual baseline electricity usage of 12,700 kWh. 

For double-wide manufactured homes, average electric savings were 520 kWh per year (+/- 120) or 3% of 
baseline electricity usage. There were 970 duct sealing projects analyzed in double-wide homes, 
representing 61% of the sample, which had average annual baseline electricity usage of 14,900 kWh.  
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For triple-wide manufactured homes, average electric savings were 1,160 kWh per year (+/- 1,080) or 6% 
of baseline electricity usage. There were just 49 triple-wide duct sealing projects analyzed, representing 
3% of the sample, which had an average annual baseline electricity usage of 19,000 kWh. There were an 
insufficient number of triple-wide homes to create a reliable matched comparison group, so these savings 
are based only on the future participant group. Although we have low confidence in the savings estimate 
for triple-wide homes, due to the small sample size and low precision, there does appear to be a 
correlation between home size and savings.  

Duct sealing in double wide manufactured homes saved 220 kWh per year more than in single-wide 
homes, and savings in triple-wide homes, although uncertain, appear to be higher than double-wide 
homes. The results by home size are shown in Chart 2, below. 

 
Chart 2: Manufactured home duct sealing electric savings by home size 

Project type impact. For complex duct sealing projects, across all years, electrically heated manufactured 
homes saved an average of 1,040 kWh per year (+/- 210) or 6% of baseline electricity usage. There were 
331 complex duct sealing projects analyzed in manufactured homes, representing 21% of the sample, 
which had average annual baseline electricity usage of 16,000 kWh. For standard duct sealing projects, 
average electric savings were 330 kWh per year (+/- 90) or 2% of baseline electricity usage. There were 
1,266 standard duct sealing projects analyzed, representing 79% of the sample, which had average annual 
baseline electricity usage of 13,800 kWh. The 710 kWh per year difference in savings between complex 
and standard duct sealing projects was statistically significant. The results by project type are shown in 
Chart 3, below. 
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Chart 3: Manufactured home duct sealing electric savings by project type 

Project type impact in single-wide homes. Within single-wide manufactured homes, complex duct sealing 
saved an average of 1,038 kWh per year (+/- 514), or 7% of baseline electricity usage. There were just 54 
complex duct sealing projects in single-wide homes, representing 3% of the sample and 11% of single-
wide homes, which had average annual baseline electricity usage of 14,700 kWh.  

By comparison, single-wide homes with standard duct sealing projects saved an average of just 218 kWh 
per year (+/- 161), or 2% of baseline electricity usage. There were 440 standard duct sealing projects in 
single-wide homes analyzed, representing 28% of the sample and 89% of single-wide homes, which had 
average annual baseline electricity usage of 12,500 kWh. The average difference between complex and 
standard duct sealing electric savings in single-wide homes of 820 kWh was statistically significant, 
although slightly smaller than in double-wide homes. 

Project type impact in double-wide homes. The highest duct sealing electric savings were observed in 
double-wide manufactured homes with complex duct sealing projects, at 1,210 kWh per year (+/- 250) or 
7% of baseline electricity usage. There were 247 complex duct sealing projects in double-wide homes 
analyzed, representing 15% of the sample and 25% of double-wide homes, which had average annual 
baseline electricity usage of 16,300 kWh.  

By comparison, electric savings for double-wide homes with standard duct sealing projects saved an 
average of just 270 kWh per year (+/- 130), or 2% of baseline electricity usage. There were 723 standard 
duct sealing projects in double-wide homes analyzed, representing 45% of the sample and 75% of double-
wide homes, which had average annual baseline electricity usage of 14,400 kWh. The average difference 
between complex and standard duct sealing electric savings in double-wide homes was 940 kWh, which 
was statistically significant. 

The results by home size and project type, combined, are shown in Chart 4, below. 
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Chart 4: Manufactured home duct sealing electric savings by home size and project type 

Trend over time. We analyzed electric savings for each year individually, from 2013 to 2018, to see if there 
were any changes in savings occurring over time. While there is not a consistent trend, it appears that 
electric savings for duct sealing has decreased somewhat over time. This decline in savings was associated 
with a decline in project volumes and baseline annual electricity usage. The trend over time in savings is 
shown in Chart 5, below. 

 
Chart 5: Manufactured home duct sealing electric saving by year, 2013-2018 
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relatively large sample sizes and moderate levels of precision which gives us confidence in these results. 
We assessed the results for each analysis scenario, based on sample size, level of agreement between 
comparison groups, magnitude of savings, and relative precision, and provided a confidence rating. While 
we have high or moderate confidence in many of the results, there are eight scenarios where we have 
low confidence in the value of the point estimate. However, in most cases, these point estimates seem to 
fit roughly into a larger trend. 

Summary of results. In Table 1, below, we summarize the results of the various duct sealing scenarios 
analyzed. Results are provided in annual kWh savings for electrically heated homes that received duct 
sealing from 2013 to 2018. For most analyses, we combined the two heating zones to preserve sample 
sizes. We present the midpoint savings estimate of the two comparison group methodologies (matched 
non-participants and future participants).  

Table 1: Summary of manufactured home duct sealing electric savings results, 2013-2018 

Heating 
Zone 

Home 
Size 

Project 
Type 

Years N* 
Baseline 
Energy 
Usage 

Average 
Savings** 

Absolute 
Precision** 

Percent 
Savings** 

Conf. 
Level 

All All All All 1,596 14,217 476 +/- 84 3.3% High 
1 All All All 1,537 14,157 469 +/- 84 3.3% High 
2 All All All 59 16,046 600† +/- 617† 3.7%† Low 

All Single All All 494 12,741 298 +/- 154 2.3% Moderate 
All Double All All 970 14,859 516 +/- 115 3.5% Moderate 
All Triple All All 49 18,965 1,162‡ +/- 1,079‡ 6.1%‡ Low 
All All Standard All 1,266 13,758 329 +/- 90 2.4% Moderate 
All All Complex All 331 16,049 1,038 +/- 209 6.5% Moderate 
All Single Standard All 440 12,508 218 +/- 161 1.7% Low 
All Double Standard All 723 14,377 270 +/- 130 1.9% Moderate 
All Single Complex All 54 14,725 1,038 +/- 514 7.0% Low 
All Double Complex All 247 16,289 1,209 +/- 250 7.4% Moderate 
All All All 2013 464 14,573 758 +/- 171 5.2% Moderate 
All All All 2014 335 14,829 118 +/- 195 0.8% Low 
All All All 2015 292 14,446 402 +/- 187 2.8% Moderate 
All All All 2016 281 13,638 493 +/- 173 3.6% Moderate 
All All All 2017 140 14,065 477 +/- 258 3.4% Low 
All All All 2018 87 12,275 362 +/- 308 2.9% Low 

Note: results based on less than 60 treatment sites may be unreliable and are displayed in italics. 
* N is the final treatment group sample size in the analysis. 
** The average savings, absolute precision and percent savings values represent the midpoint estimates between 
the two comparison group methodologies used, except where otherwise noted. 
† These savings, precision, and percent savings values are based on the matched comparison group alone. There 
were not enough future participants to create a separate comparison group. 
‡ These savings, precision, and percent savings values are based on the future participant comparison group alone. 
There were not enough non-participant triple-wide homes to create a separate comparison group. 
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Air Sealing Results 

Overall savings. There were 62 electrically heated manufactured homes analyzed that received air sealing 
and no other measures. These homes had average annual baseline electricity usage of 11,870 kWh. These 
homes were spread along the I-5 corridor in Western Oregon and concentrated in the Portland Metro and 
Medford areas. From 2013 to 2018, overall electric savings averaged just 30 kWh per year (+/- 530 kWh) 
or 0% of baseline electricity usage. The expected savings for this measure was 585 kWh per home per 
year, so the overall realization rate was 5%. These results were not statistically different from zero, so 
provide no evidence of energy savings for air sealing. There were an insufficient number of homes that 
received air sealing alone to conduct further analysis. We provide further assessment of air sealing savings 
below in the section on air and duct sealing combined. 

Reliability of results. For the overall analysis of air sealing electric savings, the matched comparison groups 
and future participant comparison groups provided relatively good representations of the baseline 
electricity usage in the treatment group. Thus, the comparison groups provided a reasonable point of 
comparison, as similar manufactured homes, that did not receive free air sealing services. However, the 
two comparison groups yielded wildly different results, one resulted in a savings estimate of 290 kWh per 
year and the other resulted in an estimate of -230 kWh per year. When taken together, these two 
estimates averaged out to essentially zero. Our confidence in the savings estimate for air sealing is low, 
given the relatively small sample size, disagreement between the two comparison groups, small 
magnitude of savings, and low precision. 

Summary of results. In Table 2, below, we summarize the results of the air sealing analysis. Results are 
provided in annual kWh savings for electrically heated homes that received air sealing from 2013 to 2018. 
We present the midpoint savings estimate of the two comparison group methodologies (matched non-
participants and future participants).  

Table 2: Summary of manufactured home air sealing electric savings results, 2013-2018 

Heating 
Zone 

Home 
Size 

Project 
Type 

Years N* 
Baseline 
Energy 
Usage 

Average 
Savings** 

Absolute 
Precision** 

Percent 
Savings** 

Conf. 
Level 

All All All All 62 11,870 31 +/- 535 0.3% Low 
* N is the final treatment group sample size in the analysis. 
** The average savings, absolute precision and percent savings values represent the midpoint estimates between 
the two comparison group methodologies used, except where otherwise noted. 

Air and Duct Sealing Results 

Overall savings. There were 1,333 electrically heated manufactured homes analyzed that received both 
air and duct sealing services. These homes had average annual baseline electricity usage of 14,100 kWh. 
From 2013 to 2018, overall electric savings averaged 470 kWh per year (+/- 90 kWh) or 3% of baseline 
electricity usage. The expected savings for this measure was 760 kWh per home per year, so the overall 
realization rate was 62%. This estimate is nearly identical to the overall savings for duct sealing alone and 
is statistically indistinguishable. This provides further evidence that air sealing services in manufactured 
homes did not save energy. These homes were distributed across Energy Trust’s electric service territory 
in Oregon but concentrated in the Portland Metro, Salem, Roseburg, and Medford areas.  
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Heating zone impact. There were an insufficient number of homes available in heating zone 2 to analyze 
energy savings for air and duct sealing combined. For heating zone 1, across all years, air and duct sealing 
combined in electrically heated homes saved an average of 470 kWh per year (+/- 90) or 3% of baseline 
electricity usage. There were 1,319 air and duct sealing projects analyzed in heating zone 1, which had 
average annual baseline electricity usage of 14,000 kWh. These homes were distributed across heating 
zone 1 in Western Oregon but concentrated in the Portland Metro, Salem, Roseburg, and Medford areas. 
Heating zone 1 results were identical to the overall results because 99% of homes in the treatment group 
were in heating zone 1. This savings estimate is also identical to the heating zone 1 results for duct sealing 
alone, again reinforcing that the air sealing component of this service did not save energy. 

Home size impact. For single-wide manufactured homes, across all years, air and duct sealing combined 
in electrically heated homes saved an average of 420 kWh per year (+/- 130) or 3% of baseline electricity 
usage. There were 657 air and duct sealing projects analyzed in single-wide homes, representing 49% of 
the sample, which had average annual baseline electricity usage of 13,000 kWh.  

For double-wide manufactured homes, average electric savings were 610 kWh per year (+/- 140) or 4% of 
baseline electricity usage. There were 567 air and duct sealing projects analyzed in double-wide homes, 
representing 43% of the sample, which had average annual baseline electricity usage of 15,200 kWh.  

There were not enough triple-wide homes that received air and duct sealing available to analyze energy 
savings.  

The difference in estimated savings between single- and double-wide homes is 190 kWh, which seems 
non-trivial, but is not statistically significant. However, it makes intuitive sense with the higher baseline 
electric usage of double-wide homes and the trend is similar to duct sealing only projects. 

Air and duct sealing project savings for both single- and double-wide homes are slightly higher than with 
duct sealing alone, although the differences are not statistically significant. While these differences may 
be attributable to the addition of air sealing, they may also be due to differences in the distribution of 
complex duct sealing projects or other factors, or simply random variability in energy usage or housing 
stock. The results by home size are shown in Chart 6, below. 

 
Chart 6: Manufactured home air and duct sealing combined electric savings by home size 
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Project type impact. For air and duct sealing projects with complex duct sealing, across all years, 
electrically heated manufactured homes saved an average of 750 kWh per year (+/- 180) or 5% of baseline 
electricity usage. There were 303 complex duct sealing projects analyzed in manufactured homes, 
representing 23% of the sample, which had average annual baseline electricity usage of 15,200 kWh.  

For air and duct sealing projects with standard duct sealing, average electric savings were 380 kWh per 
year (+/- 100) or 3% of baseline electricity usage. There were 1,030 standard duct sealing projects 
analyzed, representing 77% of the sample, which had average annual baseline electricity usage of 13,700 
kWh. The 370 kWh per year difference in savings between complex and standard duct sealing projects 
was statistically significant.  

The savings for standard air and duct sealing projects was similar to that of standard duct sealing only 
projects. In addition, estimated savings for complex air and duct sealing projects was nearly 300 kWh less 
than for complex duct sealing only projects. As a result, the difference between complex and standard 
projects is somewhat smaller for air and duct sealing than for duct sealing alone. In this scenario, the 
addition of air sealing services appears to make little difference. The results by project type are shown in 
Chart 7, below. 

 
Chart 7: Manufactured home air and duct sealing combined electric savings by project type 

Project type impact in single-wide homes. Within single-wide manufactured homes, air and duct sealing 
projects with complex duct sealing saved an average of 560 kWh per year (+/- 420), or 4% of baseline 
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Single-wide homes with standard air and duct sealing projects saved an average of 410 kWh per year (+/- 
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annual baseline electricity usage of 12,900 kWh. The average difference between complex and standard 
project electric savings in single-wide homes of 150 kWh was not statistically significant. 
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Project type impact in double-wide homes. The highest air and duct sealing combined electric savings were 
observed in double-wide manufactured homes with complex duct sealing projects, at 900 kWh per year 
(+/- 230) or 6% of baseline electricity usage. There were 219 projects with complex duct sealing in double-
wide homes analyzed, representing 16% of the sample and 39% of double-wide homes, which had average 
annual baseline electricity usage of 15,500 kWh.  

By comparison, electric savings for double-wide homes with standard air and duct sealing projects saved 
an average of just 380 kWh per year (+/- 180), or 3% of baseline electricity usage. There were 348 standard 
air and duct sealing projects in double-wide homes analyzed, representing 26% of the sample and 61% of 
double-wide homes, which had average annual baseline electricity usage of 15,000 kWh. The average 
difference between complex and standard project electric savings in double-wide homes was 520 kWh, 
which was statistically significant. 

The results by home size and project type, combined, are shown in Chart 8, below. 

 
Chart 8: Manufactured home air and duct sealing combined electric savings by home size and project type 

Trend over time. We analyzed electric savings for each year individually, from 2013 to 2018, to see if there 
were any changes in savings occurring over time. While there is not a consistent trend, it appears that 
electric savings for air and duct sealing has decreased somewhat over time. This decline in savings was 
associated with a decline in project volumes and baseline annual electricity usage. The trend over time in 
savings is shown in Chart 9, below. 
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Chart 9: Manufactured home air and duct sealing combined electric saving by year, 2013-2018 

Reliability of results. For the overall analysis of air and duct sealing combined electric savings, and most of 
the subgroups discussed above, both the matched comparison groups and future participant comparison 
groups provided relatively good representations of the baseline electricity usage in the treatment group. 
There were some cases where one of the comparison groups did not fit the treatment group as well as 
the other, and there was one case where only one of the matched comparison group had a large enough 
sample to be used. In all cases, the comparison groups provided a reasonable point of comparison, as 
similar manufactured homes, that did not receive free duct sealing services. Many of the groups analyzed 
had relatively large sample sizes and moderate levels of precision which gives us confidence in these 
results. We assessed the results for each analysis scenario, based on sample size, level of agreement 
between comparison groups, magnitude of savings, and relative precision, and provided a confidence 
rating. While we have high or moderate confidence in many of the results, there are eight scenarios where 
we have low confidence in the value of the point estimate. However, in most cases, these point estimates 
seem to fit roughly into a larger trend. 

Summary of results. In Table 3, below, we summarize the results of the various air and duct sealing 
scenarios analyzed. Results are provided in annual kWh savings for electrically heated homes that received 
air and duct sealing from 2013 to 2018. For most analyses, we combined the two heating zones to preserve 
sample sizes. We present the midpoint savings estimate of the two comparison group methodologies 
(matched non-participants and future participants).  
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Table 3: Summary of manufactured home air and duct sealing electric savings results, 2013-2018 

Heating 
Zone 

Home 
Size 

Project 
Type 

Years N* 
Baseline 
Energy 
Usage 

Average 
Savings** 

Absolute 
Precision** 

Percent 
Savings** 

Conf. 
Level 

All All All All 1,333 14,061 469 86 3.3% High 
1 All All All 1,319 14,024 469 87 3.3% High 
2 All All All 14 -- -- -- -- -- 

All Single All All 657 13,045 425 126 3.3% Moderate 
All Double All All 567 15,208 614 143 4.0% Moderate 
All Triple All All 5 -- -- -- -- -- 
All All Standard All 1,030 13,718 378 97 2.8% Moderate 
All All Complex All 303 15,230 751 182 4.9% Moderate 
All Single Standard All 600 12,884 415 132 3.2% Moderate 
All Double Standard All 348 15,037 384 181 2.6% Moderate 
All Single Complex All 54 14,844 561 423 3.8% Low 
All Double Complex All 219 15,483 900 226 5.8% Moderate 
All All All 2013 268 14,732 964 219 6.5% Moderate 
All All All 2014 262 14,349 538 211 3.7% Moderate 
All All All 2015 154 13,415 143 227 1.1% Low 
All All All 2016 267 14,386 346 181 2.4% Low 
All All All 2017 245 13,706 292 193 2.1% Low 
All All All 2018 139 13,350 356† 272† 2.7%† Low 

Note: results based on less than 60 treatment sites may be unreliable and are displayed in italics. 
* N is the final treatment group sample size in the analysis. 
** The average savings, absolute precision and percent savings values represent the midpoint estimates between 
the two comparison group methodologies used, except where otherwise noted. 
† These savings, precision, and percent savings values are based on the matched comparison group alone. There 
were not enough future participants to create a separate comparison group. 

Conclusions and Recommendations 

The Recurve analysis of free duct sealing services provided to electrically heated manufactured homes 
found that electric savings were significant, but lower than expected in many scenarios. Duct sealing 
savings appeared to increase somewhat with home size and baseline energy usage. Savings also appeared 
to be slightly higher in heating zone 2, although, due to the low sample size, this finding is indicative of a 
trend rather than conclusive. Based on the low volume of projects completed in heating zone 2, it appears 
that this region may be significantly underserved. Baseline energy usage in single-wide homes was very 
low, on average, making it much more difficult to achieve significant energy savings from duct sealing. 

Duct sealing project savings were dramatically higher for complex versus standard duct sealing projects. 
Complex duct sealing projects involved significant repairs to duct work, including reconnecting 
disconnected ducts, and have more rigorous quality assurance and documentation requirements. These 
homes tended to use substantially more energy prior to work being performed, and thus had higher 
energy savings potential, most likely because there was significant leakage of conditioned air from the 
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duct work prior to the project. Single-wide homes requiring complex duct repairs had baseline energy 
usage similar to that of typical double-wide homes. Also, of note, the complex duct sealing projects were 
much more common in double-wide manufactured homes than single-wide homes—complex duct sealing 
was completed 2.3 times more frequently in double-wide homes. 

When duct sealing savings were analyzed by home size and project complexity together, the impact of 
project complexity strongly outweighed home size. The large effect of project complexity on savings was 
not significantly modified by home size and the difference in savings by home size persisted across project 
types. The largest savings were observed in double-wide homes completing complex duct sealing, while 
the lowest savings were observed in single-wide homes receiving standard duct sealing.  

We observed a slight decreasing trend in energy savings over time for duct sealing projects, which was 
accompanied by a decrease in average baseline energy usage. There were also lower numbers of duct 
sealing projects completed over time, suggesting a possible decrease in the number of manufactured 
homes most in need of these services. Whatever the cause, energy savings for these services appear to 
be on the decline.  

We found no evidence of independent electric savings from free air sealing services provide to electrically 
heated manufactured homes. Although the number of air sealing only projects was relatively small and 
the certainty of the savings estimate was low, the null result was corroborated by the analysis of combined 
air and duct sealing projects. The electric savings results for combined air and duct sealing projects were 
similar, across many dimensions, to the results for duct sealing only projects. This suggests that there are 
no incremental electric savings due to air sealing as a component of the combined air and duct sealing 
projects, at least that could be detected through billing analysis. The trends in savings described above, 
for duct sealing projects, were very similar for combined air and duct sealing projects. 

We recommend either conducting a thorough review of the free air sealing service being provided, to 
determine why the energy savings are so poor, or ending this service altogether. There may be comfort 
or health benefits created through air sealing, associated with reducing drafts or noise, but it does not 
appear to be a good energy investment. We were not able to investigate comfort or health benefits 
through this analysis. 

We recommend adopting new, deemed, electric savings values for manufactured home duct sealing 
services, based on these findings, and focusing on scenarios where energy savings were the highest. That 
said, from an equity perspective, it is important to continue providing services to single-wide homes, 
which represent the lowest-income households among manufactured home residents. It may be possible 
to bundle other more cost-effective services together with free duct sealing services to improve the 
overall economics of the delivery method. For instance, installation contractors could provide whole home 
LED changeouts, direct installation of smart thermostats, or other efficiency measures. We also 
recommend that free duct sealing services be expanded in heating zone 2, since this region currently 
appears to be underserved and energy savings may be higher with the colder climate. 

  



15 

Appendix A: Recurve Impact Analysis Reports
Duct Sealing Alone 
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Appendix B: Recurve Impact Analysis Reports 
Air Sealing Alone 
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Appendix C: Recurve Impact Analysis Reports 
Combined Air and Duct Sealing
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