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Does the Italian policy supporting the production of electricity 

from renewable sources (RES-E) affect household welfare? 

 

 

1.  Research Question 

• Energy and environmental taxes are 

advocated to address environmental 

externalities 

• Widespread fear of their regressivity: 

will poorer households bear the costs? 

• Debate about net benefits and 

equanimity of RES-E support schemes 

is still open 

• In Italy, concerns about potential 

perverse effects of RES support 

scheme, which is a para-fiscal tax 

levied on end users  
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• The distributive incidence of environmental policies has not 

been widely investigated 

• Earlier studies suggest that environmental/energy taxes are 

regressive (e.g., Bull and Hasset, 1994; Metcalf, 1999; West 

and Williams, 2002): 

• However, results are sensitive: methodology employed and 

to whether income or expenditures are used.  

• Two studies on Italian data (Tiezzi, 2004; Martini, 2009) 

provide some unconvincing results 

 

1.  Research Question 
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• Use various demand system estimation techniques and compare 

estimate of elasticities for 4 groups of commodities using data from the 

Italian Household Budget Survey (2000-2010 + regional prices).  

• We show that previous results for Italy may be due to 

limitations of the empirical approaches employed 

 

• Repeat the analysis of different quintiles of the income (expenditure) 

distribution.  

• We show that in Italy electricity own price elasticities (and 

cross price elasticities) differ for different household types 

 

• Incidence analysis using the Equivalent Income measure.  

• RES-E support scheme is not regressive in the traditional 

sense. The parafiscal tax impacts the median households 

disproportionately more 
 

 

 

 

2. Contribution 
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3. RES-E Support in Italy: an overview 
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• Schemes to promote RES-E generation (49,000 GWh incentivized in 2011):  
• CIP 6/92: feed-in tariffs for RES-E (and assimilated) providing guaranteed 

prices for 15 years – being phased out 

• Green Certificates: conventional generators are obliged to surrender 

certificates for green production (excess of supply – GSE role) 

• Conto Energia: feed-in-tariff for solar photovoltaic only (set a cap of 6.7 bEuros) 

• Tariffa Onnicomprensiva: feed-in-tariff for small non-solar installations 

 

• Incentives in support of RES-E production are mainly financed through the A3 

tariff component which constitutes about the 90% of the so called “oneri 

generali di sistema” paid by end user in proportion to electricity consumption 

 

• The A3 tariff component has worryingly increased in the last years: its 

revenues were about 4.8 billions Euros in 2009, 11 billions in 2012, and 

estimated 13 billions in 2013 

 

 

 

3. RES-E Support in Italy: an overview 
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3. RES-E Support in Italy: an overview 

Household with 3 kW power employed and 2.700 kWh consumed yearly. Source: AEEG 
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Does the Italian policy 

supporting the production of 

electricity from renewable 

sources (RES-E) affect 

household welfare? 

 

 

3.  Research Question 
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• Demand system estimation to fully capture behavioral responses to 

price changes and the full welfare effect of changes in prices in the 

system.  

• Estimation of own and cross price elasticities as well as income 

elasticities. Need to be sufficiently flexible. Key issues are the inclusion 

of demographics in the estimation and the shape of the Engel curves 

• We explore (four) methods  to understand if choice impacts results: 

 Almost Ideal Demand System (AIDS): Marshallian and Hicksian 

 AIDS with demographics: Lewbel (1985) or Poi (2002) 

 Quadratic AIDS: Banks, Blundell and Lewbel (1997). Nests AIDS 

and allows for Engel curves having quadratic terms in the 

logarithm of expenditure  

 Exact  Stone Index Demand System (EASI): Lewbel and 

Pendakur (2009) – unobserved heterogeneity and Flexible 

Engerl Curves 

 

 

 

4. Methodology and Data 



Verdolini – Demand System Estimation 10 

4. Methodology and Data 

 

• Italian Household Budget Survey (IHBS): 2000-2010 

 

• Total expenditure =electricity bill + other energy bills + transport (public 

and private) + all other goods (food, clothes etc. no alcohol and 

tobacco) 

 

• Prices = average prices and elementary consumer price indices at the 

region-month level. 3 energy groups: Jevons index from average 

prices relative to Piemonte region in December 1998 

 

• Demographic variables: household size, number of children below 6 

years of age, seasonal dummies, macro-regions dummies, and 

reference person educational dummies (8 categories) 
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4. Methodology and Data 
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5. Results  

AIDS1: with demographic scaling a la Lewbel (1985). AIDS2: with demographic scaling a la Poi (2002)  

Elasticities evaluated at mean prices and mean total expenditure.  

Period 2000-2010. 
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5. Results  

AIDS1: with demographic scaling a la Lewbel (1985). AIDS2: with demographic scaling a la Poi (2002).  

Elasticities evaluated at mean prices and mean total expenditure.  

Period 2000-2010. 
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5. Results  

EASI with a four-order polynomial in real expenditure and price effects interacted with observables.  

Elasticities evaluated at mean prices and mean total expenditure.  

Period 2000-2010. 
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4. Methodology - Quintiles 

 

 

• Repeat the analysis for the different quaintiles of the expeditures 

distribution 

 

• Use estimated coefficients of the EASI model (our favorite 

specification) with actual prices compare them with those estimated 

using simulated prices 

 

• Welfare measure: equivalent income, which ensures that the utility 

levels are the same when evaluated at two prices vectors 

 

• The simulated price vector=actual price-A3 tariff component, no other 

price change 
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5. Results -- Quintiles  

Period 2000-2010. 
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5. Results -- Quintiles  

Period 2000-2010. 
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5.  Results 

Household with 3 kW power employed and 2.700 kWh consumed yearly. Source: AEEG 
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5. Results – Incidence Analysis  

Note: Computation in terms of average monthly total expenditure over the years 2000-2010 
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• We show that previous results for Italy may be due to 

limitations of the empirical approaches employed 

 

 

 

• We show that in Italy electricity own price elasticities (and 

cross price elasticities) differ for different household types 

 

 

 

• RES-E support scheme is not regressive in the traditional 

sense. The parafiscal tax impacts the median households 

disproportionately more 
 

 

 

 

6. Conclusions 
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6. Conclusions – Next Steps 

 

• Robustness checks: 4th quintile, but also more in general 

check differences for quartiles, etc.  

 

• Extending the simulation exercise to the most recent years by 

using projected costs of RES-E incentives 

 

• Handling zero-expenditure 

 

• Considering more disaggregated EASI specifications 
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Requires adding up, homogeneity, and Slutsky symmetry.   

Advantages:   

1. it gives an arbitrary first-order approximation to any demand system 

2. it satisfies the axioms of choice exactly 

3. it aggregates perfectly over consumers 

4. it has a functional form consistent with household budget data 

5. it is simple to estimate 

6. can test the homogeneity and Slutsky symmetry (parameters restrictions 

Demand equations in budget share form 

 

 

 

Disadvantages:   

A. error terms cannot be interpreted as random utility parameters representing 

unobserved heterogeneity  

B. it is characterized by Engel curves that are additive in functions of expenditure 

and are therefore constrained by Gorman's (1981) rank restriction 

C. allowing for heterogeneous preferences is quite cumbersome 

A1. AIDS 

 
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Cumbersome to allow for heterogeneous preferences.  Assume that differences in 

preferences can be related to socio-demographic characteristics of the 

household.  We make use of the demographic scaling approach, i.e. modify the 

arguments of the household cost function so that prices and total expenditure 

are scaled to reflect heterogeneity in household demographics 

Lewbel (1985): demographic characteristics enter as taste-shifters in the share 

equations, i.e. as terms in the ln a(p) expression (new adding up conditions) 

 

 

 

 

 

Poi (2002): More complex (new adding up conditions):  

 

 

 

A2. AIDS with demographics 

 
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Lewbel and Pendakur (2009): to overcome AIDS limits. Implicit Marshallian demands 

(more general): express budget shares as an implicit function of observables. 

Implicit Marshallian budget-share functions are not constrained by Gorman's rank 

restrictions 

Advantages : 

• allows for linear price effects which may depend on observables 

• unobserved preference heterogeneity captured through parameters acting as error 

terms in the estimating equation and as cost shifters in the cost function 

• Engel curves can potentially have any shape through arbitrary high-order 

polynomials in real expenditure, and are almost completely unrestricted 

• price effects can be interacted with all observables and demographic variables 

enter both through the intercept and the slopes of real expenditures 

• Price effects can be interacted with all observables and demographic variables 

enter both through the intercept and the slopes of real expenditures 

 

 

 

 

 

A3.  Exact  Stone Index Demand System (EASI)  

 
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