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Methodology

Program implementation & evaluation

• Randomized Controlled ↔ Measurable, 

Attributable

• Cost/Benefit• Cost/Benefit

• Target people and target behaviors
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Methodology: 

Cost/Benefit Analysis

• It’s not what program gets the biggest 

reduction (door to door)

• Not what is the cheapest (billboards)

• It’s what gets the biggest reduction per dollar • It’s what gets the biggest reduction per dollar 

spent

• Always look for the cheapest kwh savings



Methodology: Segmentation

Target people: segmentation

• Different messages to different segments

• Example: OPower, high energy consumers

Allcott 2010

High energy 
users save 
the most 
energy with 
treatment
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Methodology: Examples 

• Randomized controlled study, cost/benefit, 

segmentation

• If you have one more $, where do you spend it?

• Examples:• Examples:

• Peak times (summer months)

• High potential reductions – high impact (big 

appliances)

• High probability of changing behavior (low sacrifice)

• Persistence (focus on one time behaviors)



Summary

• Why: The Problem ↔ The Opportunity

• How: Methodology

• The Traditional Economics Solution

• The Behavioral Economics Solution• The Behavioral Economics Solution

• Stanford’s programs



Traditional Economics

• In standard economic theory,  people are rational 
maximizers:  given incentives and complete information, 
they make the best possible decision (consume personally 
optimal amount of energy).

• In that case, giving people information is the only thing 
that’s necessary to change their behavior � down to that’s necessary to change their behavior � down to 
personally optimal level of energy use

• The only way to get people to reduce down to socially 
optimal is through taxes (or equivalent incentive change)

• A lot of public service campaigns are based on this belief:  
provide information, people will change their behavior

• Typically, success is measured by surveys of if people are 
aware of the message or the information



Information Campaigns 

Are Not The Solution

Behavior Change
Information 

&

Awareness

However, this assumption is false in many important situations: 

information & awareness of “the right thing to do” doesn’t 

necessarily lead to behavior change!
• Energy

• Addiction

• Saving for retirement

• Welfare take-up by poor

• Voting

• Vaccinations

• Consistent medication

• Optimal loan take-up 



Information Campaigns 

Are Not The Solution

Behavior ChangeInformation 

&

Awareness

Evidence: hundreds of studies (several environmental)Evidence: hundreds of studies (several environmental)

•Tetanus inoculation, Leventhal, Singer, 
and Jones (1965)
•Conservation, Ester 1985
•Vining and Ebreo 1990
•Werner and Makela 1998 
•Wicker 1969 
•Energy, Geller 1981
•Water, Geller, Erickson, and Buttram
1983
•Environmental behavior,  Finger 1994
•Litter,  Bickman 1972
•Environmental behavior Dietz and Stern 
200
•Environmental behavior, Midden, Meter, 

Weenig & Zieverink (1983)
•Environmental behavior  Jordan, 
Hungerford, & Tomera (1986)
•Auto emissions  Tedeschi, R. G., Cann, 
A., & Siegfried, W. D. (1982)
•Energy, Archer, D., Pettigrew, T., 
Costanzo, M., Iritani, B., Walker, I. & 
White, L. (1987)
•Recycling,  De Young, R. (1989)
•McKenzie-Mohr & Smith (1999)
•Stern (2000)
•Oskamp 1995 



Information Example 1

Example: Doorhanger experiment

• Randomized, controlled

• Each household received tips and information plus:

1. Save money by conserving energy

2. Protect the environment by conserving energy 2. Protect the environment by conserving energy 

3. Join your neighbors in conserving energy

4. Do your part to conserve energy for future generations

5. Conserve energy

• Survey: how motivating was this message?

Nolan, Schultz, Cialdini, Griskevicius, & Goldstein(2008)



Information Example 1

Survey: which is most motivational?

Nolan, Schultz, Cialdini, Griskevicius, & Goldstein(2008)



Information Example 1

Actual outcome – energy use:

Nolan, Schultz, Cialdini, Griskevicius, & Goldstein(2008)

People can’t predict their own behavior: you can’t even 
survey people and ask them what message works the best



Information Example 2

Example: loans in South Africa 

• Randomized controlled study

• For males, a picture of a female (vs. a 
picture of a male) � higher take up, 
same effect as lowering interest rate by same effect as lowering interest rate by 
4.5%

• One choice vs many choices: one choice 
� increased demand by 9%, same 
effect as lowering interest rate by 2.3%

• Presentation, not information is what 
matters

Bertrand, Karlan, Mullainathan, Shafir, Zinman 2005



Traditional Economics

Behavioral Economics

Traditional Economics

• Why doesn’t information change behavior when it’s in 
people’s own economic best interest?

• If traditional economic model doesn’t correctly predict 
behavior, what is the correct framework for 
understanding how people actually make decisions?
behavior, what is the correct framework for 
understanding how people actually make decisions?

���� Behavioral Economics

• Five important biases that behavioral economists have 
identified that are important for energy decisions

• Incorporate these biases into programs and marketing 
campaigns to make them more effective



Summary

• Why: The Problem ↔ The Opportunity

• How: Methodology

• The Traditional Economics Solution

• The Behavioral Economics Solution• The Behavioral Economics Solution

• Stanford’s programs



Summary

• Why: The Problem ↔ The Opportunity
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• A framework for how people actually make 

energy decisions

• Five behavioral biases
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#1: Dynamic Inconsistency 

• There is something particularly special about “right now” –
instant gratification

• Continually delay unpleasant costs until tomorrow in order 
to have immediate gratification

• Example: My resolution: cook more / eat out less
• Plan: this week, I will cook three days• Plan: this week, I will cook three days

• Monday: not tonight

I’ll do it tomorrow

• Tuesday: not tonight

I’ll do it tomorrow…



#1: Dynamic Inconsistency 

• Example: turning up the thermostat in the 

summer

• Plan: next month, you’ll turn the thermostat 

up by 3 degreesup by 3 degrees

• First day of month: not today, tomorrow

• Second day of month, not today tomorrow….



#1: Dynamic Inconsistency 

• Example: similar problem is public health 

campaign to stop smoking

• Future benefit (no cancer), immediate cost

• Try to focus on immediate benefits rather • Try to focus on immediate benefits rather 

than long term benefits



#1: Dynamic Inconsistency 

• Main point: even if people are aware that they should get 
home weatherization/ replace lights with CFLs / turn down 
their thermostats, they continually procrastinate. 

• Traditional products & marketing campaigns don’t have 
this problem:
• Traditional products: benefit today, cost in future (in credit card • Traditional products: benefit today, cost in future (in credit card 

bill or empty checking account at end of month) � instant 
gratification is to buy now

• Dynamic inconsistency works in favor of traditional products

• Energy savings: cost today, benefit in future (in monthly bill or 
in future generations) � instant gratification is to procrastinate



#2: Social Preferences

• People tend to care about the beliefs and 
payoffs of other people

• Example: voting

• Similar to 
energy -energy -
effortful, small 
personal 
benefit, hard to 
motivate people

• Use social 
pressure

.Gerber, Green & Larimer 2008



#2: Social Preferences

• Publicize voting record

• Randomized, controlled experiment

Results:

• 8% increase in voter turnout• 8% increase in voter turnout

• As effective as door to door canvassing

• Cost/Benefit: much cheaper! 

.



#2: Social Preferences

Example - Iowa natural gas consumption

• Randomized, controlled experiment

• Control group: conservation tips, plea to reduce 
energy consumptionenergy consumption

• Treatment group: tips and plea + informed that 
their names  and energy consumption would be 
published in a newspaper

• Treatment group saved more gas - an average of 
433 cubic feet of natural gas.

Pallak, Cook, and Sullivan (1980)



#2: Social Preferences

Example:  Recycling Public Service Announcement 
(PSA) in an Arizona community

• Randomized controlled study

• Control group: No PSA

• Treatment group (four communities): PSAs • Treatment group (four communities): PSAs 
depicted a scene in which the social norm was  
recycling – most people were doing it, and most 
people spoke disparagingly of a single person 
who didn’t recycle.   

• Treatment group recycled 25.35%  more than 
control group.

Cialdini (2003)



#2: Social Preferences

Many other examples of randomized controlled studies:

• Energy (Nolan, Schultz, Cialdini, Griskevicius, & Goldstein 2008)

• Peer group influences one’s decision to participate in 401k plans 

and the choice of the mutual fund vendor (Duflo & Saez 2002)

• Worker productivity increases if a peer worker is productive • Worker productivity increases if a peer worker is productive 

(Mas & Moretti 2009)

• Theft from petrified forest reduced by messages that no one 

else is taking rather than info (Cialdini 2003)

• People litter more if see someone else litter (Reno & Kallgren

1990)

• Guests re-use hotel towels more if given message that others 

also are (Goldstein, Cialdini, & Griskevicius, 2005)



#2: Social Preferences

• Main point: people tend to do what other 

people do, regardless of what information 

they have, and regardless of that they predict 

that they will dothat they will do

• Knowing actions of others, and having your 

actions known by others, is very motivating



#3: Gain vs. Loss Frames

• Loss aversion:

“The aggravation that one experiences in losing a sum of money 
appears to be greater than the pleasure associated with gaining the 
same amount.”                               - Kahneman and Tversky, 1979

+ $50- $50

☺

��

.

• Sometimes can frame same situation as gain or loss



#3: Gain vs. Loss Frames

• Example: factory workers in China

• Randomized controlled field experiment

• A bonus will be paid in 4 weeks

• Loss Frame: $100 Bonus, but for every week that • Loss Frame: $100 Bonus, but for every week that 

production is low, bonus is reduced by $20.

• Gain Frame: $20 Bonus, but for every week that 

production is high, bonus is increased by $20.

• Same incentive structure, different frame

• Higher productivity with loss frame 



#3: Gain vs. Loss Frames

Example: similar problem – get women to obtain a 
mammogram

• Randomized controlled study

• Gain frame: Video on “The  Benefits  of 
Mammography” 

• Gain frame: Video on “The  Benefits  of 
Mammography” 

• Loss frame: Video on “The  Risks  of Neglecting 
Mammography”

• 12 months later, 14.7% more women who saw 
the loss-framed video obtained a mammogram

Banks  et  al.,  1995



#3: Gain vs. Loss Frames

• Main point: a loss frame is likely to be more 

motivating than a gain frame

• Example: Energy PSA

• If you replace your old fridge, you will save $100 • If you replace your old fridge, you will save $100 

per year

• If you don’t replace your old fridge, you will waste 

$100 per year

• No cost, high effect



#4: Bounded Rationality

• Cognitive limits � hard to solve complex problems

• Too much information is overwhelming , and can de-motivate 
decision making

• Example: choice overload

• 6 jams to taste: 12% bought jam

• 24 jams to taste: 2% bought jam

• Overwhelmed by decision � make no decision (don’t buy)• Overwhelmed by decision � make no decision (don’t buy)
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#4: Bounded Rationality

• One choice vs many choices of loans: one choice �
increased demand by 9%, same effect as lowering 
interest rate by 2.3% (Bertrand, Karlan, Mullainathan, 
Shafir & Zinman 2005)

• Retirement savings: as number of 401k fund options 
decreases,  participation increases (Iyengar, Jiang, and decreases,  participation increases (Iyengar, Jiang, and 
Huberman 2004) 

• Expert physicians were more likely to decline 
prescribing a new osteoarthritis medication when they 
had to choose between two new medications than 
when only one new medication was available 
(Redelmeier and Shafir, 1995). 



#4: Bounded Rationality



#4: Bounded Rationality



#5:  Small Rewards

• Different types of motivation: money, altruistic, fun…..

• Not additive: small monetary rewards can “crowd out” 
internal motivation

• Offering people a small amount of money can actually 
reduce their effortreduce their effort

• Example: Volunteer work collecting donations door to 
door (randomized controlled)
• Group 1: volunteers not paid for their effort (internal 

motivation)

• Group 2: pay volunteers 1% of the total amount collected 
(internal motivation + small external motivation)

• Group 2 collected 35% less

.



#5:  Small Rewards

• Example: energy use

• Many energy decisions involve extremely small 

monetary rewards

• Example:• Example:

Turn off 

lights

Reward: 1 cent  Reward: 1 cent  



#5:  Small Rewards

• It’s hard to get people to care about the 

monetary rewards of saving energy

• Don’t focus on the small monetary savings



Recap

• Implement randomized, controlled studies

• Information and awareness don’t equal 
behavior change

• Try to focus on immediate rewards• Try to focus on immediate rewards

• Appeal to social comparisons, social norms

• Simple information (too many choices)

• Frame as losses rather than gains

• Avoid emphasizing small monetary gains
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Project 1: Smart Incentives

What incentive structure is the most 

motivating for energy reduction?

• Use creative and novel incentive mechanisms 

that incorporate behavioral tendenciesthat incorporate behavioral tendencies

• Goal: motivate households to find ways to 

reduce energy consumption 



Project 1: Smart Incentives

• People tend to overestimate small 

probabilities



Project 1: Smart Incentives

Turn off 

lights

Fixed Reward: 1 cent  Fixed Reward: 1 cent  

Small rewards are 
not motivating



Project 1: Smart Incentives

10 

Points

Turn off 

lights OROR

Fixed Reward: 1 cent  Fixed Reward: 1 cent  

Random Reward: 1 in 100,000 chance at $1000 Random Reward: 1 in 100,000 chance at $1000 

.

Same cost in 
expected value



Project 1: Smart Incentives

Alan Timber  Just installed CFLs in all my lights…my 

GreenScore is now 86%!

April 10, 2010 at 1:14pm  Delete

Sarah Lake  Nice! Which brand of CFLs did you get?

April 10, 2010 at 1:14pm  Delete



Project 1: Smart Incentives

Options

• Allow users to form groups, win $$ as a 

group, compete against other groups or 

teams (use social preferences)teams (use social preferences)

• Use pooled money for community project 

instead of random reward

• Reduce peak consumption: bonus points for 

reducing energy at specific times



Project 1: Smart Incentives

Similar concept in medical domain:

• Ensuring compliance (make sure people take 

medication on time)

• Want to avoid ER visits• Want to avoid ER visits

• Example: in Philadelphia, wafarin (anti-blood 

clot medication)

• Computerized pillbox: can win $10 or $100 

each day



Project 2: Information Display

How do different presentations of energy information 
affect people’s behavior?

• Question 1:  Does instant feedback motivate energy savings? 

• Randomized controlled experiment to test effectiveness of 
Google’s PowerMeter



Project 2: Information Display

• Question 2:  What other information should be 
displayed?

• Add information to activate tendencies:

• Activate social tendencies

• Gain vs. loss frame

• Avoid overwhelming people with information

• What and how much information is most motivating?



Project 3: Message Framing

How does the framing of messages motivate 

people’s energy behavior?

• Low cost changes, one word vs. another 

• Field experiment: which frames work, which • Field experiment: which frames work, which 

work best

• Randomize the message people receive

• Focus on durable goods (appliances)



Project 3: Message Framing

• Gain – Loss Frame:

“You are losing money by not replacing your fridge”

• Social Preferences:

“Your refrigerator uses 26% more energy than your “Your refrigerator uses 26% more energy than your 

neighbors’ refrigerators”

• Focus on internal motivation (not small 

rewards):

“Reduce your energy waste – replace your old fridge”

.



Many other projects

• Massive Multiplayer Online Game

• Community based social 

marketing

• Goal setting

• Voluntary market



Behavior, Energy & Climate 

Change Conference (BECC)

• www.beccConference.org

• Nov 14-17 in Sacramento, CA

• The focus: practical applications of social and 

behavioral research to achieve viable behavioral research to achieve viable 

solutions to energy/climate challenges

• People: senior-level policymakers, social 

scientists, program implementers, media, 

energy experts 



Annika Todd
annika.todd@stanford.edu


