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> Consumption requires a variable amount of inputs, which
are unknown at the time of the decision: wy, wy, ...ws

® W = X x Ty

> Define two cases of quantity uncertainty at choice s:

A. Backward Uncertainty

and Forward Uncertainty : B. Forward Uncertainty only:

VgyTg41---
T2, Vs 1,75, T541..-

Camp Resources August 5th, 2013 Liesel Hans



Background

Decision-making Environment

> Consume now, pay later

Camp Resources August 5th, 2013 Liesel Hans



Decision-making Environment

Conclusion and Next S

> Consume now, pay later

> Total cost depends on input use over entire billing period

Camp Resources August 5th, 2013 Liesel Hans



Decision-making Environment

Conclusion and Next S

> Consume now, pay later

> Total cost depends on input use over entire billing period

* TC(xy,...,xs) =C (Zf(%))

Camp Resources August 5th, 2013 Liesel Hans



Decision-making Environment

Conclusion and Next S

> Consume now, pay later

> Total cost depends on input use over entire billing period

* TC(xy,...,xs) =C (Zf(%))

Camp Resources August 5th, 2013 Liesel Hans



Background
Experiment: n

Decision-making Environment

Conclusion and Nex

> Consume now, pay later

> Total cost depends on input use over entire billing period
¢ TC(x1,xs) = C (X5(w)

Consider two cases:

Camp Resources August 5th, 2013 Liesel Hans



Background

T ) Decision-making Environment
xperime ,

Conceptual Framework
Objectives

Conclusion and Next Steps

> Consume now, pay later
> Total cost depends on input use over entire billing period
¢ TC(x1,xs) = C (X5(w)

Consider two cases:
Constant Marginal Price (CMP)

Camp Resources August 5th, 2013 Liesel Hans



Background

T ) Decision-making Environment
xperime ,

Conceptual Framework
Objectives

Conclusion and Next Steps

> Consume now, pay later
> Total cost depends on input use over entire billing period
¢ TC(x1,xs) = C (X5(w)

Consider two cases:
Constant Marginal Price (CMP)

¢ c(Ziw)) =pxiw

Camp Resources August 5th, 2013 Liesel Hans



Background
Experimental Design
Its

Conclusion and Next Steps

> Consume now, pay later

> Total cost depends on input use over entire billing period

* TC(xy,...,xs) =C (Zf(w5)>

Consider two cases:
Constant Marginal Price (CMP)

¢ c(Ziw)) =pxiw
Increasing Block Rate (IBR)

Camp Resources August 5th, 2013

Liesel Hans



Background
Experimental Design
Its

Conclusion and Next Steps

> Consume now, pay later
> Total cost depends on input use over entire billing period
¢ TC(x1,xs) = C (X5(w)

Consider two cases:
Constant Marginal Price (CMP)

¢ c(Ziw)) =pxiw
Increasing Block Rate (IBR)

s . s
f > ]ws <B

* C H s = plzlws 1 1%s =
<Zl (w )> 1B+ pz(Zf ws — B) if Zf ws > B

Camp Resources August 5th, 2013 Liesel Hans



> Consume now, pay later

> Total cost depends on input use over entire billing period
$ TC(v, ... x5) = C (L7 ()
Consider two cases:
Constant Marginal Price (CMP)
¢ c(Ziw)) =pxiw
Increasing Block Rate (IBR)

S . s
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Research Objectives:
How does feedback affect consumption?

¢ Decision-making environment = inattentive consumers
¢ Mixed results in water and electricity field studies

How does feedback affect price responsiveness?
¢ More price responsive with feedback?
How does the rate structure influence the feedback effect?

Can we characterize any heterogeneity in
decision-making?

¢ Risk preferences, gender, low vs. high volume consumers, etc.
Does feedback improve decision-making?

¢ More information =& Better decisions
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Experiment Overview

> Participants are producers of an output x

¢ Either high or low value producer
Week 1 = x1 = Feedback Treatment
. . Week 2 = xp = Feedback Treatment
> Tlmehne: Month: | Week 3 = x3 = Feedback Treatment

Week 4 = x4 = Feedback Treatment
= Monthly Feedback

> Input requirement is unknown at time of decision:

? ?
* X =W

> Profit: IT = LE; TR(xS)} -C (é(ws))

> Paid based on cumulative profit

> To elicit risk preferences: Holt-Laury lottery game
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Summary of Week 2 Results

Revenue Summary

You chose to produce the following number of outputs 6
Your revenue from this week's production is 72 lab dollars
Input Use Summary
This week's input requirements were Low
This week, to produce one ouput, the following number of 2

inputs were required

This week, in producing 6 units of output, you used

12 total inputs

So far this month...

As of right now, the combined total number of inputs used
this week and the previous week(s) in this month are
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This week, in producing 6 units of output, you used Information not available this week

So far this month...

As n_f right now, the combined total number of inputs used PrTTE  TE E E  e TS TE
this week and the previous week(s) in this month are




Background
Experimental Design Set-up

Results Treatments
Conclusion and Next Steps

Marginal
Price Low: $2/input
t Med: $3/input
High: $4/input

Block 1

Price

' Q
7 Inputs

Camp Resources August 5th, 2013 Liesel Hans



Experime Set-up

Treatments
Conclusion and N

Marginal

Price
y

Block 2
Price

Block 1

Low: ($2,$3)/input
Med: ($2,%$4)/input
High: ($2,%$5)/input

Price

Camp Resources

>
nputs
41 P

August 5th, 2013 Liesel Hans



Background
Experimental Design Set-up

Treatments
Conclusion and Ne>

Marginal
lz;rr{;;éga Low: ($2,$3)/input
4 Med: ($2,%$4)/input
High: ($2,%$5)/input
Block 2
Price
Block 1
Price T
| |
| |
| |
] I : I
t
41 0 nputs

Camp Resources August 5th, 2013 Liesel Hans



Results

Did they understand the experiment?

Camp Resources August 5th, 2013 Liesel Hans



Conclusion and Next Steps

Did they understand the experiment?

> High value participants produced 35.7% more than
low-value participants

Camp Resources August 5th, 2013 Liesel Hans



Did they understand the experiment?

> High value participants produced 35.7% more than
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The Effect of Feedback:
> Feedback increases consumption
¢ Output and input demand both increase by = 3.90%

> Feedback increases monthly variation in output choices
and decreases correlation among weekly output choices

> Feedback reduces price responsiveness:

Effect on Djyyputs . No Feedback | Feedback
Prred 870" | 428

Phign | -1456%* 1 957

Estimates are relative to the lowest price level.

*,#*, ** denotes p-values of 0.10, 0.05 and 0.01 respectively.

Full RE model
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Effect on Djyputs . CMP IBR41 , IBRS2
Poed | -6.43* | -10.24*** 1 -2.19
_____ Piign 1424 | -1462% | 7.82%
Feedback ‘ 4.471%* 3.17** ‘

Price estimates are relative to the lowest price level.

*, #*, *** denotes p-values of 0.10, 0.05 and 0.01 respectively.

Camp Resources August 5th, 2013 Liesel Hans



Background

Rate Structure Effect

> Rate structure influences price responsiveness

Effect on Djyputs . CMP IBR41 , IBRS2

Poed | -6.43* | -10.24*** 1 -2.19
_____ Piign 14247 | -1462% | 7.82%

Feedback ‘ 4.471%* 3.17** ‘ 1.38

Price estimates are relative to the lowest price level.

*, #*, *** denotes p-values of 0.10, 0.05 and 0.01 respectively.
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Experimental D Feedback Effect

Rate Structure Effect

Hete eneity
Conclusion and Nex 2

Targeting Behavior

Normalized Distance to Block Boundary

for All Producers
IBR82 only
& —
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Normalized Input Distance to Block Boundary

| 1 With Feedback 1 without Feedback
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Results

Heterogeneity

Rate-structured Induced “Risk” Behavior

Input Totals by Feedback Treatment, Producer

Assignment and Risk Preferences
(IBR sessions only)

Low-value Producer High-value Producer

Seeking | Neutral | Averse | Seeking | Neutral | Averse

% Diff
with +2.9
Feedback +0.9
-2.6 -3.6
Expected below boundary above boundary
Camp Resources August 5th, 2013 Liesel Hans



Results

Heterogeneity

Types of Behavioral Models

Monthly Output Averages: IBR82, with Feedback
Observations vs. Predictions: High-value Producers

50
-9~ Actual Output -
45 Feedback
° 40
&D 3 & Predicted Rational
g g Output
)
]
s -4 Predicted
8 Spotlighting Output
220 - Feedback
k=
£15 ~#®-Predicted Targeting
> Output - Feedback
10
5
0

Month
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Heterogeneity

Gender:
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Results

Heterogeneity

Gender:

> Women are more responsive to feedback than men
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Heterogeneity

Conclusion and Next Steps

Gender:

> Women are more responsive to feedback than men

> With feedback, output increases by ~ 7.7%

Camp Resources August 5th, 2013 Liesel Hans



Heterogeneity

Gender:

> Women are more responsive to feedback than men

> With feedback, output increases by ~ 7.7%

¢ Men’s output only increases by = 1.9%... and not stat. sign.
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Conclusions
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Conclusion and Next Steps

Conclusions

> Feedback, itself, may not enhance conservation or pricing
programs
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Conclusion and Next Steps

Conclusions
> Feedback, itself, may not enhance conservation or pricing

programs

> Feedback may increase variability in demand
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Experimental Design

Its
Conclusion and Next Steps

Conclusions

> Feedback, itself, may not enhance conservation or pricing
programs

> Feedback may increase variability in demand

> Rate structure design: block boundary has to matter, block
prices have to matter
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Background
Experimental Design

Results
Conclusion and Next Steps

Conclusions

> Feedback, itself, may not enhance conservation or pricing
programs

> Feedback may increase variability in demand

> Rate structure design: block boundary has to matter, block
prices have to matter

> Next: further characterize types of decision-makers
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Results
Conclusion and Next Steps

Camp Resources

Questions?

Thanks!

Contact > Liesel. Hans @ Colostate.edu
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ts
Conclusion and Next Steps

Does feedback improve decision-making?

» Sometimes

¢ From the survey:

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

= These participants did worse with weekly feedback

Real world connections

Camp Resources August 5th, 2013 Liesel Hans



Experiment:

Conclusion and Next Steps

Survey: How many times did the price change?
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0%

0,10r2 3 4 50r6 7,8,9,10 1lor12

B % of Participants
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Conclusion and Next Steps
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Conclusion and Next Steps

Are you aware of any recent changes in your
water service or water price?

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

All Years 2009 2010
" No 65.43% 69.25% 60.33%
" Yes 34.57% 30.75% 39.67%
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Conclusion and Next Steps

% Answer "agree”

Back to
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Background

Conclusion and Next Steps

Participant characteristics:

Table : Summary Statistics

Participant Characteristics
Average Min Max

Gender (1=female) 0.38 0 1
Age (years) 19.26 18 33
Year in College (1=Freshman) 1.61 1 4
Semesters of Econ Courses 1.27 0 15
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Conclusion and Next Steps

Table : Treatment Effects: Random Effects Model
Partial Effects on Monthly Input Demand

Independent Variable Coefficient®
Feedback 2.972%%*
(0.993)
Producer Type 22.529***
(3.188)
Medium Price Level -6.289***
(1.404)
High Price Level -12.208***
(1.310)
IBR82 12.192%+*
(3.913)
IBR41 6.816***
(3.913)
Average Input Requirements 25.568***
(0.863)
constant -11.501***
(4.198)
Overall R? 0.4717

°Standard errors are in parentheses.
*, **, #* denotes p-values of 0.10, 0.05 and 0.01 respec-
tively.
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Conclusion and Next Steps

Organization of Sessions

Table : Experiment Timeline

Timing of Prices and Feedback
Month Price Level

Session B

1 Low . Weekly Feedback
2 Low

3

4 . Weekly Feedback
5 Medium ' Weekly Feedback
6 Medium

7 Low

8 Low | Weekly Feedback
9 i Weekly Feedback
10

11 Medium

12 Medium ' Weekly Feedback
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