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Theory

I Std. theory: decisions of rational agents are invariant to
salience of product attributes

I Cognitive constraints, limited attention ⇒ systematic biases
(Simon 1955, Tversky and Khaneman 1974)

I Agents respond *less* to ad valorem taxes than to excise taxes
(Chetty et al. 2009);

I to Ebay shipping prices than to auction prices (Brown et al.
2010);

I to rebates than to car purchase price (Busse et al. 2006);
I to income tax incentives than to sales tax incentives (Gallagher

and Muehlegger 2007); and
I to late (in the week) corporate disclosures than to early (in the

week) announcements (DellaVigna and Pollet 2009).
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Theory
Prices

Define the exogenous price of a good X :

P(x) =


(x − k)p2 + kp1 + a if x > k
xp1 + a if 0 < x ≤ k
0 if x = 0

,

for p2 = p1 + n



Theory
Utility

Consumer utility:

U(L,M) = L + θV (M)

I L is a numeraire; M = αx for technology parameter, α.
I θ is a taste parameter
I V (·) is well-behaved



Theory
Perceived Prices and Technology

Following DellaVigna (2009) . . . For inattention parameter
β ∈ [0, 1):

ã = (1− β)a

p̃j = (1− β)pj for j ∈ {1, 2}

α̃ = ᾱ + (1− β)α̈

Define δ = 1− β



Theory
Consumer’s Objective:

max
x

U(L,M) = L + θV (M)

s.t. I =


L + ((ᾱ + δα̈)x − k) δn + (ᾱ + δα̈)xδp1 + δa if x > k
L + (ᾱ + δα̈)xδp1 + δa if 0 < x ≤ k
L if x = 0



Theory
Inattention to marginal price

Suppose
x∗ ∈ (0, k) defined
by:

V ′(M) =
(ᾱ + δα̈)δp1

θ

Figure: Inattention to marginal price
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Theory
Inattention to increasing block rates

Figure: Inattention to increasing block pricing
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Theory
Inattention to entrance fee

Figure: Inattention to entrance fee
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Theory
Proposition

Proposition: "Overconsumption"
Inattention reduces perceived prices and can induce consumption
levels in excess of those chosen by fully attentive agents –
regardless of the level of consumption and the characteristics of the
pricing regime.
⇒ Diminished price salience causes higher average consumption for
electric and gas utilities, telecommunications, gym memberships,
etc.
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Theory
Inattention to changes in tastes, technology, prices

By the implicit function theorem:

∂ dm
dp

∂β

∣∣∣∣∣
α̈=0

= − ᾱ− 2(1− β)α̈

V ′′(M)
> 0

and

∂ dm
dα
∂β

=
2(1− β)p
V ′′(M)

< 0



Theory
Propositions

Proposition: "Taste Changes"
An inc. in preference for an insalient good induces too large an
increase in demand and a decline in preference for an insalient good
induces too small a decrease in demand.

Proposition: "Price Changes"
Demand falls too little in response to price increases. The degree of
"under-responsiveness" increases in inattention.

Proposition: "Technology Changes"
Demand for an insalient good increases "too little" due to an
increase in technical efficiency. The degree of
"under-responsiveness" increases in inattention.



Theory
Propositions

Proposition: "Taste Changes"
An inc. in preference for an insalient good induces too large an
increase in demand and a decline in preference for an insalient good
induces too small a decrease in demand.

Proposition: "Price Changes"
Demand falls too little in response to price increases. The degree of
"under-responsiveness" increases in inattention.

Proposition: "Technology Changes"
Demand for an insalient good increases "too little" due to an
increase in technical efficiency. The degree of
"under-responsiveness" increases in inattention.



Theory
Propositions

Proposition: "Taste Changes"
An inc. in preference for an insalient good induces too large an
increase in demand and a decline in preference for an insalient good
induces too small a decrease in demand.

Proposition: "Price Changes"
Demand falls too little in response to price increases. The degree of
"under-responsiveness" increases in inattention.

Proposition: "Technology Changes"
Demand for an insalient good increases "too little" due to an
increase in technical efficiency. The degree of
"under-responsiveness" increases in inattention.



Theory
Propositions

Proposition: "Taste Changes"
An inc. in preference for an insalient good induces too large an
increase in demand and a decline in preference for an insalient good
induces too small a decrease in demand.

Proposition: "Price Changes"
Demand falls too little in response to price increases. The degree of
"under-responsiveness" increases in inattention.

Proposition: "Technology Changes"
Demand for an insalient good increases "too little" due to an
increase in technical efficiency. The degree of
"under-responsiveness" increases in inattention.



Empirics
Data

I Monthly observations on household (and commercial)
electricity consumption from Santee Cooper

I 163,000 residential customers along SC coast from Charleston
to Myrtle Beach

I 1994-2010
I matched to zip5

I Obtained pursuant to PRA request; personal info is not
released

I 1 in 4 accounts enrolled in ABP in 2010
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Empirics
Methods

Estimate:

yit = λt + ci + xitβ1 + x2
itβ2 + wA

it γ
A
i + wB

it γ
B
i + uit ,

I yit is log monthly electricity consumption (in kilowatt hours) of
household i in period t

I λt is year-month time effect; ci is time-invariant
heterogeneity

I xit and x2
it are account duration and square of account

duration, respectively
I wA

it , wB
it are treatment indicators for autopay, budget bill,

respectively
I uit is an idiosyncratic error



Empirics
Heterogeneous treatment effects

For γj
i for j = {A,B} and ẅit = wit − w̄i , a valid estimator of

PATE is:

γ̂j = N−1
N∑

i=1

γ̂j
i

if

E (γj
i |ẅit) = E (γj

i ) = γj ∀t

I If indiv. treatment effects are uncorrelated with deviations
from average propensity to recieve treatment

I Unintended nature of treatment effect likely alleviates selection
bias

I if wit = 1 whenever wir = 1 for r < t, strict exogeneity is a
reasonable assumption (Wooldridge and Imbens 2007)



Empirics
PATE vs. PATT

I Sequential exogeneity almost surely satsified (see Wooldridge
and Imbens 2007)

I Strict exogeneity will still hold amid correlated deviations from
mean characteristics if underlying characteristics determining
treatment are unrelated to outcome of interest (Imbens 2004)

I Regardless, absent strict/sequential exogeneity, still identify
PATT, which is of policy interest anyway
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Commercial Results



Implications

I Growing use of ABP across industries and salience effects ⇒
consumers may be “overconsuming” telecommunications,
household and financial services, and natural resources

I Resource conservation can be enhanced by boosting the
salience of private costs of consumption

I Cost effectiveness compares favorably to other conservation
projects attracting research and policy attention

I Kotchen and Grant 2011: DST 1% increase in resid. energy
consumption

I Alcott 2011: Opower 2% reduction in resid. energy; $0.33 per
kWh

I Energy Paradox a consequence of insalient future savings from
efficiency investments *and* insalient present consumption
costs

I Effect may grow over time due to generational effect
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