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Overview

In recent years, incentives such as rebates and tax credits have been offered to homeowners in the US and several
European countries to encourage energy-efficiency home renovations and appliance replacement. One concern with
these policies, however, is that they might result in free-riding behavior, which occurs when the economic agents
targeted by the policy take the incentives, but would have done the home renovations or appliance replacement
anyway (Grosche and Vance, 2009; Joskow and Marron, 1992; Malm, 1996). Clearly, if that is the case, the policy is
cost-ineffective (i.e., the cost of each ton of carbon emissions reduced is very high).

Is free riding widespread in the presence of incentives, and is always as severe as these earlier studies have found?
In this paper, attention is focused on a tax deduction policy for homeowners hat has been in place in Italy since
January 2007.

Effective from January 1, 2007, a new national law allowed homeowners to deduct from their income taxes up to
55% of the expenses sustained to implement certain types of energy efficiency renovations or source of renewable
energy in existing homes (commercial buildings). These include the replacement of the heating system, attic and
wall insulation, windows and doors replacement, the entire building envelope, and solar panels to be used for
heating water (photovoltaics are specifically excluded because addressed by other legislation). ENEA (the Italian
Renewable Energy Agency) (2008, 2009, 2010) reports that there were 106,000 filings for the tax deduction for tax
year 2007, 248,000 for tax year 2008 and 237,000 for tax year 2009. ENEA (2010) reports that in 2009, 49% of the
filings were for windows and doors replacement, 30% for heating system replacement, 15% for solar panels, 4% for
attic or floor insulation (‘“horizontal” in the language of the law), and 2% for “vertical” wall insulation.

Methods

We examine the effect of the policy by looking at home renovations and appliance replacements of Italian
households from 1997 to 2009, a documented in 13 waves of the Italian Consumer Expenditure Survey (I-CEX).
Our dataset is multi-year cross-sections, covers a total of 13 years and about 23,000 households each year.

I-CEX collects information about the most recent energy bills, and “regular” and “extraordinary” home maintenance
expenditures incurred in the last three months prior to the interview, including the replacement of heating system,
windows and doors, and insulation and related renovations. Clearly, these are the very same renovations targeted by
the tax-deduction incentive policy, and so we can examine whether they have become more frequent when the
incentive is present.

Our goal is to use these data to estimate the regression equations:
1) Pr(y{ =1) = ®(x, 0.+ GasHeat, -+ D,7)

where (K) denotes the type of energy-efficiency renovation covered by the policy (e.g., heating system, doors and
windows, etc.), y is a dummy that takes on a value of one of the renovation was done in the three months prior to the
interview, i denotes household and t the year, and ®( ) denotes the cdf of the standard normal distribution.

Vector x includes determinants of investment and controls, such as energy prices, heating and cooling degree days,
dwelling characteristics, household characteristics and month of the survey. Importantly, x includes economy-wide
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factors (e.g., a recession) and conditions of the real estate market that might affect a household’s propensity to invest
in its home.

D is a vector of year dummies and/or a dummy for whether the incentive policy is in place. If the tax deduction
policy has had no effect on investment (which suggests that there is free-riding), we would expect the coefficient on
the policy dummy to be statistically insignificant.

We note that equation (1) controls for the choice of heating fuel through dummy GasHeat (which is equal to 1 if the
household uses piped gas, and 0 for all other fuels). We treat the type of heating system as endogenous and for this
reason, following Evans and Schwab (1995), we estimate a bivariate probit model where the first equation explains
energy-efficiency renovation (k) conditional on all regressors and HeatType, and the second equation explains
HeatType as a function of instruments, including one identifying instrument. Our identifying instrument is a proxy
for the availability of network gas at the home of the respondent, which we construct as (length of the gas pipelines
in the Region® of residents)x(whether the respondent lives in a city).

Results and Conclusions

Our sample will be restricted to the homeowners in the I-CEX, since renters are unlikely to undertake building
renovations. We find that our bivariate probit model does an excellent job of predicting whether a home is served by
piped gas heat, with all instruments, and especially our identifying instrument, being very strong. We also find that
the decision to replace the heating system or windows and doors is positively associated with gas prices, negatively
associated with employment and sales on the real estate market, and that the coefficient on the policy is statistically
insiginificant. More work, however, is needed before these results can be viewed as definitive.
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L In Italy, a Region is a jurisdiction with authority similar to that of a US State, a Canadian Province, or a German
Lander. There are a total of 21 Regions in Italy.
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