
• SMUD Board Adopted 10-Yr Goals in 2007: 1940 GWh by 2017 
The Problem:  2006 Energy Efficiency Potential Study said Only 1220 
GWh were available to tap* (Based on installing efficient widgets)

Emerging 

Equipment retrofits

New ConstructionTechnologies

Where will the 
other 410 
GWh come 

from?

*Itron, Inc. Energy Efficiency Potential Study. (Sacramento, 
CA: Sacramento Municipal Utility District, 2006).

Why this Program is Important
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Persistence of Savings: 
What We Know, and What We Don’t

• Continuing Report Recipients: 
– 17,500 Original SMUD pilot participants still receiving reports after nearly 3 years
– Nov 2010 Navigant report: Savings have held up for as long as 30 months 

(2.7% for high users)
– SMUD will measure savings trend after 39 months (fall 2011)

• Discontinued Recipients:
– Stopped reports to 6,500 pilot recipients in July, 2010 after 2 years 
– Evaluation planned fall, 2011.

• Reported energy-saving actions:
– 2009 SMUD survey, ADM impact evaluation showed about half of reported 

actions involved equipment improvements
– Collecting right baseline data is critical

• Think differently: what does “persistence” mean for conservation 
behaviors?
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Evaluation Challenges for Behavior Programs

• Verify Savings, but focus energy on generating information that will 
allow optimizing strategies:

– What actions did participants take?
– What, specifically, motivated them?
– How much of savings is from behavior versus equipment?
– Who saved the most? 
– How did they feel about the program? Did they participate actively?

• Cross-program influences: know how you will isolate effects of 
behavior strategy up front and collect the right baseline information 
before you begin.

– SMUD lacked customer-specific data on which measures were rebated so we 
could not estimate savings attributable to rebated measures
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Pros and Cons of Opt-out

• Delivers MUCH higher participation from target 
market than opt-in (SMUD’s pilot group retained 96% 
after 3 years)

• Reach customers who would not bother to participate 
in your other programs

• Enrolls people who did not and would not ask for this
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SLIDES FOR REFERENCE 
DURING Q&A
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Savings Trend for first 30 months for high 
energy users (quarterly report recipients)
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“Difference in differences” estimates of seasonal savings with 90% confidence intervals; 
High Energy Consumers (monthly reports). Navigant Consulting, November, 2010.
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Report Format



8

Experimental Design

Pilot group (April 2008 through today)
Randomly selected from within geographic pilot areas:

Control group: 50,000 residential customers 
Test group: 35,000 residential customers
17,500 still receiving reports as of 3/2011 to test persistence
6,500 were discontinued in July, 2010 to measure persistence

New Target Group
Targeting 20,000 segments that saved most during the pilot:

5,000 highest users (projected savings: 179 kWh/yr/household)
5,000 SMUD market segment “Big Toys Big Spenders” (677 kWh)
5,000 UCLA regression model (584 kWh)
5,000 electronic reports
Control group: 25,000 randomly selected from same targeted pool
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Market Research and Evaluation Efforts
Baseline behavior and attitude customer survey to pilot & control 
groups (March, 2008)

Report design customer focus groups (May, 2008)

First quarter evaluation by Positive Energy (August, 2008)

Second quarter evaluation by Positive Energy (October, 2008)

Impact evaluation by SMUD Bus. Planning (October, 2008)

Customer survey of actions taken (Jan, 2009)

Final behavior and attitude customer survey (June, 2009) 

First-year evaluation by SMUD contractor (November, 2009)

Analysis of savings data by market segment
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Review of Mid-term Evaluation Results 

1.9% average energy savings
There were measureable savings across all ages, 
income brackets, and levels of energy use.
Certain customers saved more than average

Large energy users 
Green energy supporters 
Lower income customers 
Seniors

Below-average energy users also saved (these 
customers are compared to “most efficient” neighbors)
Goal-setters saved 10% (N=177)
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Research Questions for 1-Year Evaluation
How much did participants save after a full year?
What actions did people take to reduce energy use?
How much of savings is attributable to changing operating behavior 
versus equipment?
How much of the savings resulted from participation in other SMUD 
programs?
For how long does savings persist?
How, specifically, did the reports motivate them to save?
Who saved the most, and why? Can these segments be targeted? 
Who saved the least, and why? Can the reports be modified to induce 
more savings from these segments?
How did they feel about the reports? Did they read them? How did
they use them?



Mail Survey: Topics Addressed
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Methodology
• Initial invitations and questionnaires mailed in May, 2009 to a 

sample of 5,0001 Pilot group participants
• A reminder postcard sent three weeks following initial invitation 

with option to take the survey online
• Margin of error = +2.2% at 95% confidence level
• n=1,375 
• Data were not weighted for analysis, though demographic 

distributions varied from Census data2

• Respondents were told the survey was affiliated with the Home 
Electricity Reports 

• A visual and narrative depiction of the report was included with
the cover letter to assist in recall

1. The sample did not include customers who had moved during the pilot period, opted out from the program, or 
were no longer in the program for some other reason. Opt outs account for about 2% of initial pilot size.

2. Because reports are distributed via mail, weighting data of a mail survey may have introduced considerable bias 
to the analysis of key questions. Weighting the data may have increased the appeared propensity of some 

segments to behave or respond in a specific way that was not representative of the group overall due to open-
rates and read-rates
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Highlights
• 98% recall receiving the reports
• 90% read all or most of the reports, most carefully
• 70% find them easy to understand
• 67% find them valuable
• Customers are talking about the reports
• Customers aren’t clear about how their neighbors are 

selected and have mixed feelings about the relevance of 
the group and the appropriateness of the comparison. 
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Report Acceptance 
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Impact Evaluation: Design
• General Linear Model (GLM) controlling for:

– Selected housing characteristics
– Billing time period (staggered)
– Weather

• Subset analyses:
– House size
– Vintage
– Heating fuel (gas vs electric)
– Presence of pool

• Monthly billing data:
– 12 months pretest (April, 2007-March, 2008)
– 12 month test period (April, 2008-March, 2009)

• Phone survey of high savers (12-36 kWh/day, n=78)
– Asked what actions were taken specifically in response to reports
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Impact Evaluation: Results

• 1.9% savings overall (1.866%-1.873%, 95% confidence)
• 0.5% savings attributable to recipients who also took a 

SMUD rebate or loan (represents maximum attributable to 
those programs).

• Worst case levelized cost 6.9 cents/kWh (assumes zero 
persistence, 1.4% savings, zero contribution where 
rebates were taken)
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High-Saver Survey Results: 
What Changes Were Made?

• 57% of changes reported by recipients were behavioral
• 43% equipment changes (but more research needed)
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Pre-Post Results: What Changes Were 
Made?

Measure
Treatment 
Effect

Weight 
(kWh per 
year)

Annual 
Impact (kWh)

Recycled second refrigerator/freezer 0.007 1161 8.13

Installed whole‐house fan ‐0.007 22 ‐0.15

Unplugged appliances not in use 0.076 100 7.6

Turned off PC when not in use 0.013 390 5.07

Total 20.6
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Feedback from Report Recipients

970 calls, letters, and emails 
(2.8% of test group)
579 Opt-outs (1.7%)
Unlikely to be representative of 
entire test group, but can be very 
informative
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Feedback from Report Recipients

“Thanks for the kick in the pants.”(reduced usage 30%)
“I enjoy the monthly reports, 

and they are an incentive to do 

better.”

“This has been a compelling sales tool for selling my house.”
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Themes in Positive Feedback
Appreciated SMUD proactively sharing this information 
with them
Wanted more information or help with their home’s 
efficiency
Increased interest in energy efficiency, Medical Rate and 
Low Income bill assistance programs
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Feedback from Report Recipients

“Build more plants 

and quit sending me 

these letters!”
“Mind your own business.”

“Don’t send this crap anymore!”

“I resent being told I am 

below average. I pay my bill 

on time… leave me alone.”





First report 
received



First report 
received
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Common Themes from Negative Feedback
Comparison is unfair because it fails to take lifestyle 
differences into account
Some writers clearly fatigued by repeated negative 
feedback (feel “harassed”). This is compounded because 
2-5% savings is imperceptible for those using 20-150% 
more than neighbor average.
Reports are an invasion of privacy



Contact Information

Bruce Ceniceros
Program Planner
(916) 732-6747

bcenice@smud.org

Wim Bos
Program Evaluation Manager

(916) 732-6579
wbos@smud.org


