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A review of key principles that help 
answer your questions. 
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This webinar will review… 

What’s been 
happening the 
last few years 

The basic needs 
of any behavior 

pilot 

Three 
cornerstones of 

successful 
behavioral pilots 

How 
experimental 

design can help 

What to keep in 
mind when 
scaling up 

Questions 

Presenter
Presentation Notes
This webinar is a combination of a BECC talk and two full-day behavior change and experimental design workshops – one at IEPEC and one at BECC. Needless to say we will be touching up on some topics but won’t be going into much depth in 40 minutes or so.
I do want to start with some context on what’s been happening for the last few years, then we’ll review some pilot basics, go over a process to help guide pilot design, lightly touch upon experimental design and finally end with some things to keep in mind when moving from pilot to program. 
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Acceptance of Behavior Science Over Time 

1990 1995 2000 2005 2010 2015 2020

“Buildings would work perfectly if it 
weren’t for the people occupying them.” 
 
- Anonymous, ACEEE presenter, circa 1993 

Presenter
Presentation Notes

Exponential growth in the number of efficiency programs that aim to change consumers’ energy use behavior
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Acceptance of Behavior Science Over Time 

1990 1995 2000 2005 2010 2015 2020

“…this financial crisis is going to amount to a 
coming-out party for behavioral economists 
and others who are bringing sophisticated 
psychology to the realm of public policy.” 
 
- David Brooks, New York Times op-ed, 2008 

Presenter
Presentation Notes


Exponential growth in the number of efficiency programs that aim to change consumers’ energy use behavior
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Acceptance of Behavior Science Over Time 

1990 1995 2000 2005 2010 2015 2020

“A growing body of evidence demonstrates that behavioral 
science insights… can be used to design government 
policies to better serve the American people.” 
 
- Barack Obama, Executive Order – Using Behavior Science                 
Insights to Better Serve the American People 

Presenter
Presentation Notes


Exponential growth in the number of efficiency programs that aim to change consumers’ energy use behavior




pg. 6  

What about in the 
utility world? 

Presenter
Presentation Notes
So what’s happening in the utility world now that the broarder world is starting to think about behavior science?
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Trial  Pilot  Program 

Definitions matter 

Presenter
Presentation Notes
Well to start with, I’d like to note that, as in so many cases, in the utility world definitions matter. In CA, there are some pretty specific differences between what a trial and pilot are. Within academia pilot tends to be a place where smaller ideas are tested out before a larger scale experiment. In contrast, a trial, in CA, is where these smaller ideas are tested out, and a pilot is a nearly full-fledged program.  This distinction matters, and I urge all to define these terms at the beginning of a project. 
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3 years ago… 

Presenter
Presentation Notes
Three years ago 
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3 years ago… 

What is 
effective? 

Commitment 

Feedback 

Follow-Through 

Framing 

In-Person Interaction 

Monetary Incentives 

Rewards or Gifts 

Social Norms 

Sunk Costs 

Multi-Pronged Strategies 
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Now we know a few 
things… 

Presenter
Presentation Notes
Social norms + feedback 1.5% saving residential.

Controlled experiments can give guidance. Trials are starting to show a few interventions really work – prompts, reciprocity, in person interactions

But there is so much more to figure out.
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Challenges we still have 

• Lack of agreement or understanding about what 
behavior change is and what causes it 

 
• Behavior change trials need to advance our 

understanding of what interventions change what 
behaviors 

 
• Trials designed with behavior                              

principles in mind may veer off                                                 
course in the face of challenges 

Presenter
Presentation Notes
Lack of agreement about what behavior change is and what causes it – there are so many disciplines informing our work, some of the misunderstandings we have are based solely in nomenclature, others stem from fundamentally different perspectives. Academics are hashing these theories out, we’re trying to use what we can in the real world, and its tough.

Right now we’re still in a learning phase, and we need both large scale programs as well as small-scale trials to figure out what works and how. 

Trials need to be designed in such a way that you can get meaningful results. I’ve never met a pilot or trial that goes completely according to plan. Some of the principles we’ll cover today are meant to provide you with ways of coping the challenges you’ll face while still making sure you can see results.
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Why is this so hard? 

Lack of tracked participants and actions 

Small savings per treated customer 

Method bias, assumption uncertainty, 
data irregularity often swamp effects 

Presenter
Presentation Notes
From a measurement perspective, getting results is tough. 
Good design can tackle these issues. 
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Our end goal... 
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Causally link intervention to savings 

Presenter
Presentation Notes
We design pilots using experimental design because we want to prove that A caused B. 
Causality is at the crux of all behavior pilots. 
The thing we’re trying to cause is energy savings.
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Causality means certainty in energy savings 

Treatment 
(Participant behavior) 

Control 
(Counterfactual) 

Lower 
energy use 

Higher 
energy use 

Presenter
Presentation Notes
Despite not knowing the specific intervening steps, when we are sure about causality, we can have confidence that the savings are real, even if they are small. 
We can also be confident that the program was responsible for those savings. 
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Causality means certainty in energy savings 

Attributable 
to Trial 

Treatment 
(Participant behavior) 

Control 
(Counterfactual) 

Lower 
energy use 

Higher 
energy use 

Presenter
Presentation Notes
When you have a good study design you feel confident that the savings are attributable to the trial
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but... 

Presenter
Presentation Notes
We are functioning in areas that are untested when it comes to energy. While we know some things work in a lab, we don’t know whether they’ll result in energy savings. 
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May want to measure immediate behaviors first 

Intervention Immediate 
Behavior 

Consequent 
Behavior 1 

Consequent 
Behavior 2 

Energy 
Savings 

Status quo: Measure energy savings  

Presenter
Presentation Notes
I’ve seen many pilots try to jump from a to z when testing a new concept. I often urge pilot designers to build in a fail safe. 
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May want to measure immediate behaviors first 

Intervention Immediate 
Behavior 

Consequent 
Behavior 1 

Consequent 
Behavior 2 

Energy 
Savings 

Build in Progress Checks: Measure the immediate behavior AND energy 
savings  

Presenter
Presentation Notes
When designing pilots/trials, map out a participant journey – this schematic can be thought of as a highly simplified participant journey for a behavior pilot. 
These maps can help you to identify which behaviors you are directly trying to change. Then find a way to measure that behavior BEFORE waiting a year to measure energy savings. 
If you plan for it, you can measure this behavior using timely surveys, click-through rates, sensors. This takes planning, but it is well worth the time – since if you don’t see the immediate behavior changing, you won’t see the energy savings a year down the road. 
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A basic framework to 
integrate evaluation into 
your trial from the start! 

Presenter
Presentation Notes
To help with this planning, we’ve developed a framework that helps you guide early trial development. 
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Three cornerstones of any behavior trial 

Target 
Population 

Target Behavior to 
Change 

Target 
Intervention 

Presenter
Presentation Notes
Target population: Define what target population you want to work with, these can be regional, usage-based segments or demographic populations. 
Questions to ask: Are there any characteristics of this population that limit the types of behaviors you can ask to be changed? Does your target population limit how we can measure energy reduction due to our interventions?
Target behavior you want to change: Define the behavior you want to change. To facilitate the discussion, we will assign participants a behavior that they need to target.
Questions to ask: Can I isolate and measure the specific target behavior I want to change? What interventions are best suited to change my target behavior?
Target intervention(s): Define which intervention(s) you want to use to induce a behavior change.
Questions to ask: Will my target intervention work well with the population I must use? Has prior research shown that my target intervention is effective in changing my target behavior?
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Three cornerstones of any behavior trial 

Target 
Population 

Target Behavior to 
Change 

Target 
Intervention 

Start 
anywhere... 

but go full 
circle! 

Presenter
Presentation Notes
Target population: Define what target population you want to work with, these can be regional, usage-based segments or demographic populations. 
Questions to ask: Are there any characteristics of this population that limit the types of behaviors you can ask to be changed? Does your target population limit how we can measure energy reduction due to our interventions?
Target behavior you want to change: Define the behavior you want to change. To facilitate the discussion, we will assign participants a behavior that they need to target.
Questions to ask: Can I isolate and measure the specific target behavior I want to change? What interventions are best suited to change my target behavior?
Target intervention(s): Define which intervention(s) you want to use to induce a behavior change.
Questions to ask: Will my target intervention work well with the population I must use? Has prior research shown that my target intervention is effective in changing my target behavior?
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Three cornerstones of any behavior trial 

Target 
Population 

Target Behavior to 
Change 

Target 
Intervention 

Are there any 
characteristics of this 
population that limit the 
types of behaviors you 
can ask to be changed? 
 
Does your target 
population limit how we 
can measure energy 
reduction due to our 
interventions? 

Can I isolate and measure the specific 
target behavior I want to change?  
 
What interventions are best suited to 
change my target behavior? 

Will my target 
intervention work well 
with the population I 
must use?  
 
Has prior research 
shown that my target 
intervention is effective 
in changing my target 
behavior? 

Presenter
Presentation Notes
Target population: Define what target population you want to work with, these can be regional, usage-based segments or demographic populations. 
Questions to ask: Are there any characteristics of this population that limit the types of behaviors you can ask to be changed? Does your target population limit how we can measure energy reduction due to our interventions?
Target behavior you want to change: Define the behavior you want to change. To facilitate the discussion, we will assign participants a behavior that they need to target.
Questions to ask: Can I isolate and measure the specific target behavior I want to change? What interventions are best suited to change my target behavior?
Target intervention(s): Define which intervention(s) you want to use to induce a behavior change.
Questions to ask: Will my target intervention work well with the population I must use? Has prior research shown that my target intervention is effective in changing my target behavior?
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The Basics of 
Experimental Design 

Presenter
Presentation Notes
I’m not going to go into specifics about all the different types of experiments you can run. But I do want to provide you with a couple terms that will help you understand what the statsy nerdy experimental designers are talking about. Becoming familiar with these terms will help you ID red flags and ask questions to make sure your pilot/trial is designed rigorously.

The first concept is validity. 
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Lab studies 

Internal External 

Presenter
Presentation Notes
Lab studies are great at creating nice causal links between interventions and measured behaviors – they can make strong claims about theory… but can they be replicated? Can they be used with other populations? Can the theory be applied to other conditions – energy?
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Applied studies 

Internal External 
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Studies in Energy Efficiency 

Internal External 

Can my 
findings be 

generalized? 

Did I set up my 
study right? 

Did I eliminate 
confounds? 

Can I infer 
causality? 

Presenter
Presentation Notes
I’d like to note 
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Terms you may like to know 

• Effect size: The strength of an effect 
 
 
 
 
 
 
 
 
 

• Statistical power: The probability that a statistical test 
will correctly reject the null hypothesis 

Higher  
energy use 

Lower  
energy use Treatment Control Treatment Control 

Presenter
Presentation Notes
How many people/buildings/communities will I need to see a difference?
Really need to stress that all pilots should conduct a thoughtful power analysis. Give some basic vocab and some references/resources since we won’t have time to go into detail.
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Run a power analysis 

Effect Size 

Sample Size Variability 

Statistical 
Power 

Presenter
Presentation Notes

use real effect sizes from prior research, or model them, do not fall into the trap of using small, medium, and large effect sizes – this has and will continue to lead to many poorly designed pilots

Psychology fields – replicability
American statistical association
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The foundation for all studies 

Qualitative Research 

True 
Experiments 

Quasi 
Experiments 

Presenter
Presentation Notes
Qualitative Research: Case-study
True experiment (randomized control trial)
Quasi experiment 

These types of studies provide the foundation of all other experimental designs
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For trials base your 
designs on your main 

research question 
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Really… one research question?! 

• All good studies – yes ALL – are designed to definitively 
answer 1 research question 

• You can answer others, but your final design will be 
dictated by your burning question 

• Think about process and impact questions you can 
answer 
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Tips for designing a good research question 

Choose area of study 

Identify prior research 

Identify an objective 

Write out several questions 

Get specific… iterate 
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Scaling up 
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Remember… 

Programs implement 

Most cost effective Estimate savings by comparing 
to “control” 

Trials test 

Is intervention A 
effective? Is 

intervention B? 

Is the combo of A 
and B more 
effective? 

Which is most cost 
effective?  
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Challenge: Making programs evaluable 

• Tracked participation 
• Tracked actions 
• Similar regions with no/less program 

Good program data is essential 

• Variables to control for participation differences 
• Propensity modeling 

Good survey data can fill gaps 

• RCT or RED design require this  
• Decide if you have multiple treatment conditions 
• Conduct surveys throughout treatment 

Design program with evaluation in mind 

• Use logic models 
• Make sure you have a story 

Create a sound program theory 



pg. 37  

Use logic models 

Outcomes 

Energy savings Sustained energy 
savings 

Spillover to other EE 
behaviors 

Outputs 

Number of participants Number of actions 
taken Click-through rates 

Activities 

Marketing activities Outreach Behavior Interventions 
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Simple example of a logic model 

Neighborhood 
Engagement 

Energy Savings 

Increase in EE behaviors 

Activities 

Outputs 

Outcomes 

Free Audits 

# Qualified households 
identified 

# Energy upgrades 
identified 
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Research = Re – Search  

Implement 

Test 

Improve 

Design 

 Testing phase: 

– Confirms program 
savings 

– Provides information 
for improving 
program 
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Contact: 
 

alex.dunn@researchintoaction.com 
  

linda.dethman@researchintoaction.com 
 

meghan.bean@researchintoaction.com 
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