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Summary

We estimate the increase in the market share of ENERGY STAR-qualified appliances
that can be attributed to targeted cash rebates offered by utility companies. Our
results show that a dollar increase in the rebate leads to a 0.3% increase in the share of
ENERGY STAR-qualified clothes washers while the effect of rebates is not significant
for dishwashers and refrigerators. Assuming a redemption rate of 40%, we calculate
the cost of saving a tonne of carbon through the clothes washer rebate program to be
around $158. The corresponding cost of a megawatt hour saved (about $32), is lower
than the estimated cost of building and operating an additional power plant and the
average on-peak spot price. We conclude that the ENERGY STAR clothes washers
rebate programs are a cost-effective way for utilities to reduce energy demand.

Motivation

I There is no research studying the impact of financial incentives on the sales of
ENERGY STAR appliances

I Analysis of the costs of this policy could inform the types of policies that should be
used to reduce individual greenhouse gas emissions

ENERGY STAR

I Introduced in 1992 by the United States Environmental Protection Agency (EPA)
I Set standards for the ENERGY STAR label
I Label energy-efficient products
I Provide objective information to consumers
I Work with national, regional and local groups to promote energy efficiency
I Lower the costs of owning energy efficient equipment and products through

alternative financing
I ENERGY STAR standards are typically 10% to 30% more efficient than

non-ENERGY STAR products and so cause less greenhouse gas emissions

Demand-Side Management

I Rebate programs are a part of Demand Side Management (DSM) initiatives
I DSM initiated in the late 1970s due to the rising gas and oil prices
I It refers to the “planning, implementation, and monitoring of utility activities
designed to encourage consumers to modify patterns of electricity usage, including
the timing and level of electricity demand”

I DSM costs range from US$8.9 and US$253.7 per megawatt hour saved
I Research on ENERGY STAR program has focused on the energy, dollar and carbon

savings or overall success but not on effectiveness of rebate programs for household
appliances

Data

I ENERGY STAR sales data from the US Department of Energy
I Data on sales of clothes washers, dishwashers and refrigerators
I Disaggregated by the type of major appliance in each US State by quarter from 2001 to 2006

I Utility rebates obtained from D&R International Ltd.
I Weighted rebates: Actual rebate value weighted by number of (residential) customers served by

the utility offering the rebate divided by the total (residential) customers in a state

I Demographic data from Current Population Survey

Figure: Distribution of ENERGY STAR rebates

Identification Strategy

I Many states do not have any utility rebates on ENERGY STAR appliances
I We use the difference in timing and value of the utility rebates across states and

across appliances to estimate the impact of the incentives

Empirical Specification

log(Energy Star share)cit = αi +
3∑

c=2

β1cAppliance dummycit

+
3∑

c=1

β2cAppliance dummycit*Util. Reb.cit

+ β3Xit + εcit

where c is the index for the appliance type (i.e. clothes washer, dishwasher or
refrigerator), i is the US state index and t is the year-quarter time index, Xit is a
vector of controls and εcit is the standard i.i.d. error term. Unobserved state-specific
heterogeneity is captured with the αi terms. The β2c coefficients on the right-hand
side are our variables of interest since they indicate the effect of the rebate offered on
a particular appliance on the market share of that particular appliance.

Regression Results

Table: Fixed Effects Model

CW*Rebate .320∗

(.122)

DW*Rebate -.508
(.421)

RF*Rebate .238
(.130)

Log Personal Income .144
(.231)

Share of People with Degrees .111
(.217)

Log Electricity Price -.186
(.078)

Year-Quarter dummy*Appliance dummies Yes
State Fixed Effects Yes

Obs. 3599
Groups 50
Adjusted R2 .920

Significance level at 1% denoted by ∗.

Standard errors (in parentheses) are clustered at the state level.

Utility rebate amounts re-scaled, CW: Clothes Washers, RF: Refrigerators, DW: Dishwashers

Conclusions

I We find that there is a positive and significant effect of clothes washers rebates
I The effects of dishwashers and refrigerators rebates are not significant
I If we consider dollar value of rebates, a $1 increase in utility rebates increases the

share of ENERGY STAR clothes washers by 0.3%
I Using counterfactuals to calculate estimates of the impact of the utility rebates and

estimates of the carbon emissions factor for electricity the cost of reducing a tonne
of carbon ranges from $158 to $395

I Cost of a megawatt hour saved is around US$32 (= 3.2 cents/kWh) which is lower
than the estimated cost of building and operating an additional power plant
(levelized cost of electricity)

I Cost of a megawatt hour saved is also lower than average on-peak spot prices


