
MEMO 
Date: February 7, 2020 
To: Board of Directors 
From: Dan Rubado, Evaluation Project Manager 
Subject: Summary of Recurve Residential Smart Thermostat Impact Analysis 

Energy Trust used an impact analysis tool built by Recurve Analytics to evaluate gas and 
electricity savings from smart thermostats installed in single-family homes with forced air heating 
systems in Oregon from 2015 to 2017. The tool used 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 installed smart thermostats 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 smart thermostat purchases where no other efficiency measures 
were installed in the home during the analysis period. This was  to isolate the energy impact of 
smart thermostats, although these homes may not be totally representative of the larger 
population of homes installing smart thermostats. Several standard data screens were also 
applied to remove atypical homes. As shown in the Recurve snapshot reports that follow this 
memo, energy savings were small but statistically significant in most scenarios with gas-heated 
homes. Savings in electrically-heated homes appeared to be negligible, although the sample size 
was small and the precision was poor, making this finding uncertain. We focused our analysis on 
homes located across the state to maximize sample sizes.  

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 to preserve sample size and because Energy Trust’s 
smart thermostat measures are not stratified by heating zone.  

From 2015 to 2017, overall average gas savings in gas-heated homes ranged from 24 to 32 
therms per year (+/- 7 therms) or 3-4% of baseline gas usage. There were 924 treatment homes 
analyzed, which had an average annual baseline gas usage of 713 therms. They were  distributed 
across Western and Central Oregon but concentrated in the Portland metro area. For heating 
zone 1, during the same time period, average gas savings in gas-heated homes ranged 26 to 32 
therms per year (+/- 7) or 4-5% of baseline gas usage. There were 878 treatment homes analyzed 
in heating zone 1, which had an average annual baseline gas usage of 704 therms. These homes 
were concentrated in the Portland metro area with some distribution across heating zone 1 in 



Western Oregon. Heating zone 1 results were nearly identical to the overall results because 95% 
of homes in the treatment group were located in heating zone 1. We were unable to quantify 
savings in heating zone 2 due to the small number of homes available for analysis. For both the 
overall and heating zone 1 analyses, the matched and future comparison groups provided good 
representations of the baseline gas usage in the treatment group and a reasonable point of 
comparison as similar homes that did not install smart thermostats. The large sample sizes, 
relatively good precision and close matches between groups give us high confidence in these gas 
savings results. 

We analyzed gas savings for each year individually (2015, 2016, and 2017) to see if there were 
any changes in savings occurring over time. We did not see a coherent time trend, but savings 
appeared to be much lower than average in 2015 and somewhat higher than average in 2016. 
However, these differences could easily be explained by variability in gas usage, lower sample 
sizes and lower precision. Results for 2016 and 2017 had larger sample sizes and were more 
robust than the 2015 results. They also more closely aligned with the overall gas savings estimate.  

We were interested to see if there might be differences in gas savings between the two primary 
thermostat manufacturers supported through Energy Trust’s programs: Nest and ecobee. 
However, the power of this analysis was limited by the uneven split between Nest and ecobee 
purchases. From 2015 to 2017, Nest thermostats accounted for 84% of installations in treatment 
homes and ecobee thermostats made up the remaining 16%. For Nest thermostats across 
heating zones and installation years, average gas savings in gas-heated homes ranged from 21 
to 29 therms per year (+/- 8) or 3-4% of baseline gas usage. There were 775 Nest treatment 
homes analyzed, which had an average annual baseline gas usage of 713 therms. These results 
were very similar to the overall gas savings. For ecobee thermostats, average gas savings in gas-
heated homes ranged from 36 to 45 therms (+/- 16) or 5-6% of baseline gas usage. There were 
146 ecobee treatment homes analyzed, which had an average annual baseline gas usage of 723 
therms. Although the ecobee savings results are notably higher than results for Nest, they are 
based on a much smaller sample size with lower precision. It is unclear whether these results will 
persist with a larger sample of homes. 

We also analyzed electric savings for gas-heated homes, which result from reduced furnace fan 
runtime and summer cooling savings. Across all heating zones from 2015 to 2017, average 
electric savings ranged from 178 to 225 kWh per year (+/- 90 kWh) or 2-3% of baseline electricity 
usage. There were 450 homes available for this analysis with average annual baseline electricity 
usage of 8,675 kWh. The magnitude of these savings is relatively small, but statistically significant 
and moderately precise. The comparison groups provided fair matches to the treatment homes 
based on energy consumption and a decent point of comparison as similar homes that did not 
install smart thermostats. Thus, we have moderate confidence in the direction and magnitude of 
the electric savings even though the precision is somewhat lower than for the gas results. 

Overall electric usage in electrically-heated homes across heating zones from 2015 to 2017 
increased slightly after the installation of a smart thermostat, with average savings ranging from  
-72 to -317 kWh per year (+/- 428) or 1-3% of baseline electricity usage. There were only 77 
treatment homes available for this analysis with average annual baseline electricity usage of 
12,563 kWh. While these results indicate smart thermostats had an insignificant but slightly 
negative impact on energy use in electrically-heated homes, the sample size was very small given 
the expected level of savings. There was also higher variability in electricity usage in electrically-
heated homes compared to gas-heated homes, resulting in very poor precision. The matched 



comparison group provided a good match on electricity consumption and geographic distribution; 
however, the future participant group provided a relatively poor match. This may indicate the 
future participant group provided a somewhat skewed point of comparison. In addition, the 
baseline energy usage of the treatment group was surprisingly low for homes with electric heat, 
indicating that these homes may be more energy efficient than average or do not exclusively heat 
with electricity. In either case, the savings estimate presented for this group may not be 
representative of the savings we would expect in a typical electrically-heated home. While these 
results are not encouraging for smart thermostats in electrically-heated homes, they are far from 
definitive. 

In the table below, we summarize the results of the various smart thermostat analysis scenarios 
we looked at. Results are provided for kWh and therm savings for gas- and electrically-heated 
homes that installed thermostats from 2015 to 2017. 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: Smart thermostat energy savings analysis summary of results 

Fuel 
Analyzed 

Heating 
Fuel 

Heating 
Zone 

Make Years N* 
Baseline 
Energy 
Usage 

Average 
Savings† 

Absolute 
Precision† 

Percent 
Savings† 

Conf. 
Level 

Therms Gas All All 2015-2017 924 713 28 +/- 7 4% High 
Therms Gas 1 All 2015-2017 878 704 29 +/- 7 4% High 
Therms Gas All Nest 2015-2017 775 713 25 +/- 8 4% Moderate 
Therms Gas All ecobee 2015-2017 146 723 40 +/- 16 6% Moderate 
Therms Gas All All 2015 111 699 6 +/- 20 1% Low 
Therms Gas All All 2016 374 705 40 +/- 10 6% Moderate 
Therms Gas All All 2017 438 727 19 +/- 10 3% Moderate 

kWh Gas All All 2015-2017 450 8,675 202 +/- 90 2% Moderate 
kWh Electricity All All 2015-2017 77 12,563 -194 +/- 428 -2% 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. 

These results confirm that smart thermostats continue to save a small percentage of energy in 
gas-heated Oregon homes beyond the pilot period. They also provide an early warning  that 
electricity savings in electrically-heated homes may be lower than expected, although it is too 
soon to say for sure. Energy Trust will use the 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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