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MEMO 
Date: February 7, 2020 
To: Board of Directors 
From: Dan Rubado, Evaluation Project Manager 
Subject: Staff Response to Recurve Residential Ceiling Insulation Impact Analysis 

Energy Trust used an impact analysis tool built by Recurve Analytics to evaluate the gas and 
electricity savings of ceiling insulation retrofit projects in single-family homes in Oregon completed 
from 2013 to 2017. The 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 project is 
compared with that of the year immediately following the project. 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 completed ceiling insulation projects in later years (future participants). These 
calculations provide two estimates of the average annual energy savings resulting from the 
measure, given typical weather conditions.  

We restricted the analysis to ceiling insulation projects where no other efficiency measures were 
installed in the home during the analysis period. This was done to isolate the energy impact of 
ceiling insulation in the analysis, although these projects may not be representative of typical 
ceiling insulation projects, in which many different measures are installed together—principally 
wall and floor insulation. Several standard data screens were applied to remove atypical projects 
and zero in on the impact of ceiling insulation. As shown in the Recurve snapshot reports that 
follow, energy savings were large and significant across the board, although they were more 
robust for gas-heated homes than electrically-heated homes. These results indicate that ceiling 
insulation continues to be one of the highest impact residential efficiency measures that Energy 
Trust supports. 

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. We focused 
our analysis on projects located in heating zone 1 because Energy Trust’s ceiling insulation 
measures are stratified by heating zone and there were a sufficient number of zone 1 projects 
available for analysis. We were unable to quantify ceiling insulation savings in heating zone 2, 
due to a small number of projects.  

For heating zone 1 from 2013 to 2017, overall average gas savings in gas-heated homes ranged 
from 104 to 106 therms per year (+/- 10 therms) or 16% of baseline gas usage. There were 477 
treatment homes analyzed, which had an average annual baseline gas usage of 655 therms. 
They were concentrated in the Portland metro area, although they were distributed all along the 
I-5 corridor in Western Oregon. Both the matched and future comparison groups provided a good
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representation of the baseline gas usage in the treatment group and a reasonable point of 
comparison as similar homes that did not install ceiling insulation. The large sample size, good 
precision and close match between groups give us high confidence in this result. 

We analyzed gas savings in the three most recent years of ceiling insulation projects in gas-
heated homes separately (2015, 2016, and 2017) to see if there were any changes in savings 
that might be occurring over time. To preserve large enough sample sizes to analyze individual 
years, we combined projects in heating zones 1 and 2, although most projects were in heating 
zone 1. We did not see a coherent time trend and the year-to-year differences could easily be 
explained by variability in gas usage, lower sample sizes and lower precision. Each of the annual 
savings estimates was within 20% of the overall gas savings estimate. Results for 2015 were 
relatively robust and closely aligned with the overall gas savings estimate. However, 2016 and 
2017 projects had lower sample sizes and precision and the savings estimates were substantially 
higher and lower than the overall estimate, respectively. 

We also analyzed the electric savings for gas-heated homes, which result from reduced furnace 
fan runtime and summer cooling savings. In heating zone 1 from 2013 to 2017, average electric 
savings ranged from 155 to 180 kWh per year (+/- 170 kWh) or 2% of baseline electricity usage. 
There were only 238 homes available for this analysis with average annual baseline electricity 
usage of 8,680 kWh. The magnitude of these savings is relatively small compared to the variability 
in electricity usage, so the savings value is uncertain. However, the electric savings are borderline 
statistically significant and show that ceiling insulation in gas-heated homes most likely does have 
an impact on electricity usage. The comparison groups provided only rough matches to the 
treatment homes and may provide a somewhat skewed point of comparison. Thus, we have some 
confidence in the direction of the result but note that the point estimate has low precision. 

Overall average electric savings in electrically-heated homes in heating zone 1 ranged from 1,560 
to 1,910 kWh per year (+/- 580), or 9-11% of baseline electricity usage—not as high or precise as 
the gas savings estimate but still relatively large and statistically significant. There was higher 
variability in electricity usage and smaller sample sizes available for electrically-heated homes. In 
addition, neither comparison group provided a good match to the treatment homes, so these 
points of comparison may be somewhat skewed. However, the precision of the savings estimate 
was moderately good compared with the magnitude of savings, so we have moderate confidence 
in the result. 

In the table below, we summarize results of the various ceiling insulation analysis scenarios we 
looked at. Results are provided for kWh and therm savings for gas- and electrically-heated homes 
for projects completed from 2013 to 2017. For individual year savings estimates, we combined 
the two heating zones. We present the midpoint savings estimate of the two comparison group 
methodologies (matched non-participants and future participants). 

Table 1: Ceiling insulation energy savings analysis summary of results 

Fuel 
Analyzed 

Heating 
Fuel 

Heating 
Zone 

Years N* 
Baseline 
Energy 
Usage 

Average 
Savings† 

Absolute 
Precision† 

Percent 
Savings† 

Conf. 
Level 

Therms Gas 1 2013-2017 477 655 105 +/- 10 16% High 
Therms Gas All 2015 113 659 109 +/- 20 17% High 
Therms Gas All 2016 77 698 126 +/- 28 18% Moderate 
Therms Gas All 2017 89 682 92 +/- 30 14% Moderate 
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kWh Gas 1 2013-2017 238 8,680 170 +/- 170 2% Low 
kWh Electricity 1 2013-2017 107 16,990 1,730 +/- 580 10% Moderate 

* 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. 

These results reaffirm ceiling insulation is an important measure that continues to deliver large 
gas and electricity savings in Oregon. Energy Trust will use results from this and other Recurve 
analyses to update savings assumptions used in our standard residential measures when 
updates are made. 
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