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Motivation
Research Questions

t Motivation: Influx of advanced information technology

t Question: How will advanced metering technology affect
water/energy use?

t Problem: How to answer this question?

t Solution: Economic Experiment!

t Benefits: Many

t Who cares? Demand response is becoming increasingly
important.
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Research Questions:

1 What is the effect of feedback on consumption and price
responsiveness?

2 How does the effect of feedback change when the rate
structure changes?
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Experimental Design:

t Need to capture the essential features of the setting

t HH water/energy use⇒ Decision-making under
uncertainty with imperfect information
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Decision-making Environment
Treatments

t Quantity Uncertainty
v Experiment participants are producers of an output

requiring an uncertain amount of inputs
v Multiple decisions with a period: 4 ’weeks’ in each of 12

’months’
t Incentives

v Benefits vs. Costs
v Profit – Payouts

t Information
v Sometimes they get feedback on input use after each output

choice, sometimes only limited information at the end of
the period

t Participant characteristics: Survey and Risk Preference Test

t Why no water? Why no electricity?
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Feedback Treatment

After each decision a participant sees one of two possible
weekly feedback screens:

1 Review of Output and Revenue + Input Use Information
2 Review of Output and Revenue + NO Input Use

Information
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Rate Structure Treatment

Three different rate structures

1 Constant Marginal Price (CMP)
2 Increasing Block Rate with threshold at 41 inputs (IBR41)
3 Increasing Block Rate with threshold at 82 inputs (IBR82)
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Organization of Sessions

Table : Experiment Timeline

Timing of Prices and Feedback
Month Price Level Session A Session B

1 Low Weekly Feedback
2 Low Weekly Feedback
3 High Weekly Feedback
4 High Weekly Feedback
5 Medium Weekly Feedback
6 Medium Weekly Feedback
7 Low Weekly Feedback
8 Low Weekly Feedback
9 High Weekly Feedback
10 High Weekly Feedback
11 Medium Weekly Feedback
12 Medium Weekly Feedback
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Feedback
Rate Structure
Comments

Results:

t Feedback increases average monthly input demand

t Feedback increases monthly variation in output choices

t Feedback reduces price responsiveness*
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Average Inputs per Person per Month
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Rate Structure
Comments

Feedback + Rate Structure

t Price responsiveness increases when more participants are
impacted by price changes

t Feedback responsiveness increases when input demand
gets closer to pricing threshold
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Increasing Block Rate sessions:
How do participants adjust from week to week?
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P1
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Price

Input demand

W?Wunder Wover
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What is going on?

t Feedback is effectively undoing some of the benefits of
conservation pricing structures

There is evidence in the distribution of input demand

t Consider monthly input “distance” to block boundary...
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From a Water Smart Reader (WSR) study in Aurora, CO
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Does feedback improve decision-making? .... Sometimes

t Some student comments:
v “I felt like it was less stressful to make decisions during

months w/o weekly feedback”
v “Being able to see the input values, whether high, low or

normal made it easier.”
v “It was harder to make decisions when we got the weekly

feedback.”

t Combine with a survey question:

v Some said it was harder to make choices with weekly
feedback

v These participants did worse with weekly feedback
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Some practitioner comments:

t “What good will it be to learn about the inputs after the
fact?”

t “I used weekly feedback to make decisions for future
weeks, avoiding going over 82 units”

t “I attempted average level of production when no
feedback was available”

t “I approached the experiment as if I were a business
owner. I wanted to know more about cost of the inputs”
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Lessons Learned

t Feedback generally increases consumption

t Rate structure design: block boundary matters, block
prices matter

t Distribution of use matters
t Feedback may undo some of the benefits of an IBR
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Additional Advice:

t Randomization of treatments is key

t Test the experiment on a pilot group first

t Payouts need to be tied to performance

t Minimize bias coming into the experiment

t Maximize information gained from participants
v Discuss hypotheses and possible drivers early and often
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Experiments are a flexible, cost-effective tool
to help improve understanding of customer behavior.
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Questions?

Thanks!

Contact . Liesel.Hans @ Colostate.edu
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Theoretical Predictions:
t The effect of feedback, which reduces quantity uncertainty,

depend on
the rate structure and risk preferences

t CMP
Risk Averse: ⇑
Risk Neutral: −
Risk Seeking: ⇓

t IBR
+ Rate structure induces
behavior consistent with
risk preference behavior
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Does feedback improve decision-making?

t Sometimes
v From the survey:
⇒ Some said it was harder to make choices with weekly
feedback
⇒ These participants did worse with weekly feedback

Real world connections
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