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Random assignment + billing 
analysis + thermostat data = 
reliable savings estimates for 

smart thermostats?
Lucy Morris, Pacific Gas and Electric

EM&V by Applied Energy Group



Smart Thermostat Trial

3 thermostats
3 hot climate zones

4 customer segments



Randomized Encouragement Design (RED)

Online Survey to 295k

30k responses

13.5k eligible sample

2,000 control 10,330 treatment

2,207 installations



Randomization Check

• Assigned v. Control – no differences

• Installed v. Control group -

• Pattern of lower average household kWh consumption in 
installed group (significant for 2 of 3 t-stats) 

• To be expected



• When you say smart t-stat…

• Random assignment ≠ cost-effective installation approach

• Quality checks are important:

• Eligibility

• Device ID

• Wi-Fi password

• “Don’t mess with my RCT/RED!” 

• Make sure you can go beyond “the number”

Challenges and Learnings



Preliminary Regression Findings – gas impacts

-15

-10

-5

0

5

10

15

20

Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16

Th
er

m
s

T-Stat 3-15

-10

-5

0

5

10

15

20

Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16

Th
er

m
s

T-Stat 1

-15

-10

-5

0

5

10

15

20

Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16

Th
er

m
s

T-Stat 2

Above zero indicates 
therms saved

95% CI



What’s Next?

 Analyze full year of therms and kWh billing data
 Extend trial?  post-trial survey of treatment and sample of control

 Working with vendors to get device-level data

 Can we build a more insightful picture using AMI + t-stat + self-report? 

• What did they do before – what’s the opportunity to save?
• How might home demographics affect savings?
• What features are people using and how do they affect savings?
• Are savings different for behind-the-scenes smart vs. user-reliant 

smart?



Key Insights: Post-Installation Survey

• Online survey - 85% response rate (1,895)

• Previous thermostat  – 85% had programmable t-stat

• 84% setback when away for extended periods (vacation)

• Satisfaction with the enrollment and installation process

• Satisfaction with the smart thermostat – 72% very satisfied

• Energy-related changes in past 12 months – 26% made a change

• Home demographics

• Ex: most built after 1970; 40% are 1,500-2,000 sqft; 87% gas furnace
• 67% typically have someone home during weekdays in winter; 73% in 

summer



Pre-trial Heating Set Points (self-reported)
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Might Motivation Affect Savings?
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Other

“What made you want to try a smart thermostat?”



What is the Influence of Other Factors?

Change in 
number of 
people in 

household
55%

Solar
19%

Remodeling
17%

Adding Pool 
4%

Other
5%

n = 492

“Have there been any changes in your household in the last 12 months that might have 
affected your home’s energy use?”   Yes = 26% 
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Questions?

Lucy Morris: LLAA@pge.com






