Economic Efficiency, Environmental Effectiveness
and Political Feasibility of Energy Efficiency
Rebates: the Case of the Spanish Energy Efficiency
“Renove” Plan.
Ibon Galarraga, Luis María Abadie and Alberto Ansuategi

February 2013
LOW CARBON PROGRAMME

BC3 WORKING PAPER SERIES
2013-05

The Basque Centre for Climate Change (BC3) is a Research Centre based in the Basque Country, which
aims at contributing to long-term research on the causes and consequences of Climate Change in order to
foster the creation of knowledge in this multidisciplinary science.
The BC3 promotes a highly-qualified team of researchers with the primary objective of achieving
excellence in research, training and dissemination. The Scientific Plan of BC3 is led by the Scientific
Director, Prof. Anil Markandya.
The core research avenues are:


Adaptation to and the impacts of climate change



Measures to mitigate the amount of climate change experienced



International Dimensions of Climate Policy



Developing and supporting research that informs climate policy in the Basque Country

This Working paper has been produced under the Low Carbon Programme initiative:
http://www.lowcarbonprogramme.org/

The BC3 Working Paper Series is available on the internet at
http://www.bc3research.org/lits_publications.html
Enquiries (Regarding the BC3 Working Paper Series):
Roger Fouquet
Email: roger.fouquet@bc3research.org
www.bc3research.org

The opinions expressed in this policy briefing are responsibility of the authors and do not necessarily
reflect the position of Basque Centre for Climate Change (BC3) nor the sponsors of the Low Carbon
Programme (i.e. Fundación Repsol).

Note: If printed, please remember to print on both sides. Also, perhaps try two pages on one side.

Economic Efficiency, Environmental Effectiveness and Political
Feasibility of Energy Efficiency Rebates: The Case of the Spanish
Energy Efficiency “Renove” Plan.
Ibon Galarraga º*, Luis M. Abadie º* and Alberto Ansuategi*
Abstract
Energy labels are used to promote the purchase of efficient appliances. Many countries in
Europe use subsidies (namely energy efficiency rebates) to support these purchases as it is the
case of Spain. A figure ranging from 50 to 105€ subsidy has been granted in the past for the
acquisition of the most efficient appliances. This paper first analyses the impact of a 80€
subsidy on the dishwasher market and compares the results with a 40 € tax for non-labelled
ones. The results take into account the effects that the policies generate in the market segment
that is a close substitute, that is, cross effects. The paper shows that the subsidy is expensive for
the Government, generates some welfare losses and it also generates a rebound effect as a
consequence of the increase in the total number of appliances sold. The 40 € tax does not cost
money to the Government, it generates a lower welfare loss and reduces the energy bill.
However, the analysis is extended to go beyond the two extreme scenarios: subsidies without
taxes and taxes without subsidies. Different combinations of both instruments are suggested and
they are assessed based on their performance regarding economic efficiency, environmental
effectiveness and political feasibility.
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1. Introduction
Since the energy crisis of the 1970s, OECD countries have enacted a wide array of
policies to encourage energy efficiency (Geller et al., 2006). These policies include measures
such as minimum energy efficiency standards for energy appliances, building codes that
encourage energy efficiency, subsidized energy audits, energy efficiency information provision
and subsidies for energy efficient appliances and other capital investments. The rationale behind
these policies has been to address what is popularly called an “energy efficiency gap”, the
failure of private agents to undertake privately profitable investments in energy efficiency (Jaffe
and Stavins, 1994). However, recently some authors have argued that “when one tallies up the
available empirical evidence from different contexts, it is difficult to substantiate claims of a
pervasive energy efficiency gap” (Allcott and Greenstone, 2012). This means that energy
efficiency rebates may have introduced distortions to consumers not subject to (investment)
inefficiencies and therefore may have led to economic efficiency losses, meaning that the cost
of those subsidies may have exceeded the gains in consumers’ and producers’ surpluses.
But investment inefficiencies are not the only market failure energy efficiency rebates
are meant to deal with. Given the risk of serious climate change impacts associated with energy
use, since the early 1990s most industrialised nations have also been urged to implement
climate-change related policies with the objective of reducing significantly greenhouse gas
(GHG) emissions at the lowest possible cost. Some of these climate-change related policies
have consisted of investment subsidies to energy efficient durables. Even though neoclassical
models of rational consumer choice prescribe Pigovian taxation of carbon emissions as the firstbest means of dealing with such externalities, recently some authors have argued that, when
some consumers are inattentive to energy costs, subsidies that reduce the relative price of
energy efficient durable goods may play a complementary role in defining optimal economic
and environmental policy (Allcott et al., 2012). However, the environmental effectiveness of
such measures is also called into question, since it has been found that energy efficiency rebates
may have had, in some circumstances, a “rebound effect” (Sorrell et al., 2009), that is, they may
have increased energy consumption rather than reduce it.
A third element to be taken into account when designing a policy instrument such as an
energy efficiency rebate system is its political feasibility. Recently the global financial crisis has
led to a change in the role and scope of the government in the economy in general and for
environmental policy in particular. The recent state expansion in the form of coordinated fiscal
stimulus from G-20 nations is intended to be temporary and weak public balance sheets
announce severe cuts in spending over the next few years. It is clear that environmental policy
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instruments to be implemented in the near future will require substantial capacity to generate
government revenue or at least should have limited impact in public spending.
This paper explores these three principles for policy design of energy efficiency rebates
(namely, “economic efficiency”, “environmental effectiveness” and “political feasibility”) and
illustrates its application to the improved design of the Spanish “Renove” program for energy
efficient dishwashers. The program is part of the Spanish Energy Saving and Efficiency Action
Plan that sets a minimum of 50 euro as a lump-sum subsidy to consumers (both public or
private) willing to purchase the most energy-efficient durables, i.e. labelled as class A+.
The paper is organised as follows, section 2 shows the model to understand and analyse
the market for goods that are close substitutes and the effect of the rebates on them. Section 3
deals with the principles for policy design of energy efficiency rebates (economic efficiency,
environmental effectiveness and political feasibility) while Section 4 illustrates the analysis with
the Spanish “Renove” plan for dishwashers. The final section offers some concluding remarks.

2. Three principles for policy design of energy efficiency rebates
It is beyond the scope of this paper to provide a thorough discussion on the rationale for
public policies promoting energy efficiency. Three are the main reasons offered by the
literature: (1) existence of market failures, (2) presence of high transaction costs and (3) lack of
consistently economically rational behaviour of private economic agent (Gillingham et al.,
2009).
Our starting point is going to be that, once policymakers have decided to implement a
program of energy efficiency rebates, we have to design it in such a way that it should somehow
make economic, environmental and political sense.
2.1. Economic efficiency
From an economic perspective, energy efficiency rebates fundamentally involve
financial incentives for energy efficiency investments. These programs are broadly motivated by
the concerns about the perceived underinvestment in energy efficiency. However, when
analysing the empirical evidence on whether consumers (and firms) leave profitable energy
efficiency investments on the table, the literature is far from conclusive. Allcott and Greenstone
(2012) provide an extensive discussion on the weaknesses of existing evidence on returns to
energy efficiency investments to support the hypothesis of the presence of an energy efficiency
gap. Should this be true and, therefore, should not be a significant wedge between the privately
profitable level of investment in energy efficient capital stock and the level that would actually
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be chosen by private agents in a market without government intervention, then energy efficiency
rebates would lead to inefficiency losses (deadweight losses) that should be minimised.
2.2. Environmental effectiveness
Energy efficiency rebates could also be considered second-best responses to energyrelated environmental externalities such as climate change1. In fact, much of the literature on
climate policy instruments underlies the key role of “no-regret” measures such as those
incentivising energy efficiency improvements. Nevertheless, policies to directly promote energy
efficiency may not provide an incentive for reducing consumption of energy services. In fact,
energy efficiency improvements decrease the marginal cost of energy services, thereby
increasing demand and inducing less-than-proportional reductions in energy use. Therefore, the
energy efficiency rebate system should be designed in such a way as to avoid the so-called
“rebound effect” in energy consumption.
2.3. Political feasibility
Subsidies appear easier to accept both socially and politically than taxes, but must be
funded. Governments are currently committed to necessary reductions in other expenses to
balance budgets and the costs of extra funding. Budget concerns thus call for revenue-neutral
instruments. This means that for an energy efficiency rebate systems to be acceptable in the
current political context of fiscal consolidation it should somehow balance funding required to
subsidise investments in energy efficient durables and revenues obtained from taxing energy
inefficient durables.

3. The model
3.1. The market for durables
Let us consider the market for two close substitutes: “energy efficiency (EE) labelled
durables” and “other durables”. The iso-elastic demand functions for EE labelled durables
( X LD ) and other durables ( X OD ) are given by:

X LD  APLLL POLO M L

1

(1)

Energy efficiency rebates do not discriminate among the emissions intensities of different energy

sources and thus are less suited to address climatic external effects than other policy instruments such as
carbon pricing.
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X OD  A ' PLOL POOO M O

(2)

where A and A ' are positive constants, Pi is the price for EE labelled durables ( i  L ) and
for other durables ( i  O ), M is income, ii is the own price demand elasticity for EE labelled
durables ( i  L ) and for other durables ( i  O ), ij is the cross price demand elasticity for EE
labelled durables ( i  L , j  O ) and for other durables ( i  O , j  L ), and i is the income
elasticity for EE labelled durables ( i  L ) and for other durables ( i  O ).
Let us also consider that the iso-elastic supply functions for EE labelled durables ( X LS ) and
other durables ( X OS ) are given by:

X LS  BPL LL PO LO

(3)

X OS  B ' PLOL POOO

(4)

where B and B ' are positive constants,  ii is the own price supply elasticity for EE labelled
durables ( i  L ) and for other durables ( i  O ) and  ij is the cross price supply elasticity for
EE labelled durables ( i  L , j  O ) and for other durables ( i  O , j  L ).
Without government intervention the market for durables reaches an equilibrium at prices

PL* and PO* so that X LD  PL* , PO*   X LS  PL* , PO*  and X OD  PL* , PO*   X OS  PL* , PO*  .

3.2. A subsidy for EE labelled durables and a tax for other durables
The policy options considered by the government are to establish a subsidy for EE
labelled durables and/or a tax for other durables. This will be reflected in a change in the supply
functions for EE labelled durables ( X LS ) and other durables ( X OS ) that now will be represented
by:

X LS  B PL 1  s  

 LL

PO (1  t )

 LO

X OS  B ' PL (1  s ) OL PO 1  t  


(5)
OO

(6)

By taking logarithms and differentiating equations 1, 2, 5 and 6 we can obtain the
following system of equations:
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dP
dX LD dA
dPL
dM

 LL
 LO O  L
D
XL
A
PL
PO
M

(7)

dX OD dA '
dP
dPL
dM

 OL
 OO O  O
D
XO
A'
PL
PO
M

(8)

dP
dX LS dB
dPL
d
d

  LL
  LL
  LO O   LO
S
XL
B
PL
PO



(9)

dX OS dB '
dP
dPL
d
d

 OL
 OL
 OO O  OO
S
XO
B'
PL
PO



(10)

where   1  t and   1  s .

Given that A , A ' , B and B ' are assumed to be constant parameters that will not be affected
by the policy, we have that:

dA dA ' dB dB '



0
A
A'
B
B'

(11)

We can also approximate the change in income due to the tax and/or subsidy as the
quantity consumed of each good times the price change originated with the tax and/or subsidy:

dP
dM
dPL
 wL
 wO O
M
PL
PO

where wL 

(12)

P X
PL X L
and wO  O O stand for the expenditure share for EE labelled durables
M
M

and other durables, respectively.
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Equations (7)-(12) give a system of equations that can be solved by substituting the
values of the different elasticities, taxes and subsidies. The new equilibrium state (and the
deadweight loss) are calculated through nested interactions of an inner and outer loop. The outer
loop (first) iterating through the two market segments, and the inner loop (second) through the
shifts in supply, one at a time. The shifts have been decomposed into a sufficiently high number
of equal intervals. Thus, after every iteration of the inner loop, new equilibrium prices and
quantities are calculated. By decomposing the supply shifts, the error arising from making a
linear extrapolation across a non-linear interval is reduced. The systems is solved for each
different expenditure share ( wL and wO ) and introducing the supply shifts one at a time. This
means that with every new equilibrium price and quantity, new expenditure shares are
calculated.
With regard to the deadweight loss (DWL), it can be approximated in line with the
analysis presented in Diamond & McFadden (1974)2 as:
DWL  ( X L1  X L0 ) * dPL * 0.5  ( X O1  X O0 ) * dPO

(13)

where X L0 and X L1 are the quantities of EE labelled durables before and after the introduction of
the subsidy, respectively; and X O0 and X O1 are the quantities of other durables before and after
the introduction of the tax, respectively. Note that the price differential in this equation refers to
the price change derived directly from the tax or subsidy, not to the change in equilibrium price.

4. The Spanish “Renove” plan for dishwashers: a numerical
illustration
In this section we complement the analysis with (1) the calculus of efficiency losses,
impact on energy consumption and cost for public finance of the Spanish “Renove” plan for
dishwashers as it is currently designed and (2) a detailed simulation of alternative designs in
order to improve the economic efficiency, environmental effectiveness and political feasibility
of such plan.
4.1. Setup
The Spanish “Renove” Plan for Domestic Appliances is a public initiative launched by
the central government in Spain that promotes the replacement of old appliances by new energy
2

Note that this definition of the DWL is equivalent to the one in Stern (1987). The equations are the same
for the cases in which the income effect is not significant, and, thus, the uncompensated and compensated
responses are equal. For further discussion on the issue see Albi et al (2000).
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efficient ones (labelled as class A+) with a rebate to the final consumer. The Spanish Ministry
of Industry transfers financial resources to regional governments and these governments are
those who organise and manage the “Renove” plan in each region. In this analysis we will focus
on the Renove Plan for dishwashers implemented in year 2009 by the Basque Government
under the umbrella of the Spanish “Renove” Plan for Domestic Appliances.
In order to carry out the numerical simulations in the paper we require values for: (1)
own-, cross-price and income elasticies, (2) supply elasticities and (3) initial equilibrium price
and quantities. Estimates of demand elasticities as well as quantities and prices come from
Galarraga et al. (2011) and are presented in Table 1. Estimating supply elasticities is very much
outside the scope of this paper. Therefore, we use some “well-guesed” values, presented in
Table 2.

Table 1: Original Quantities and Prices of the Market Segments
Product

Original
Quantities
(Units)

Non-labelled
dishwashers
(good 1) (60%)
A+
Labelled
dishwashers
(good 2) (40%)

x  21,355
0
2

x10  12,325

Original
average
Prices
(Euro)

Own price Cross price Income
elasticity of elasticity of elasticity
demand ( ii ) demand ( ij ) ( i )

P20  514

-0.5

0.10

0.4

P20  514 

0.55

0.15

0.4

80  594
Source: Galarraga et al. (2011).

Table 2: Supply-side Elasticity Estimates
Own price elasticity of
supply
non-labelled
dishwashers (good 1)

Own price elasticity of
supply labelled
dishwashers (good 2)

Cross pirce elasticities of
supply

εLL=1.5

εOO=1.2

εOL= εLO=0

Source: Own elaboration.
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4.2. Economic efficiency, environmental effectiveness and political feasibility of the
current system of energy efficiency rebates
Here we will start analysing the economic efficiency, environmental effectiveness and
political feasibility of the current system of energy efficiency rebates in the Basque
Autonomous Community (BAC) of Spain. The programme is part of the Energy Savings and
Efficiency Action Plan, regulated by Royal Decree 208/2005, 25th February 2005, on electrical
appliances and electronic devices and the management of their wastes. The Programme sets a
minimum of €50 as a lump sum subsidy for consumers (both public or private) willing to
purchase highly efficient durables, i.e. labelled as class A or higher. As the programme is run by
the Government of each of the Autonomous Communities, the amount of the subsidy varies
depending on the region analysed. In the case of the BAC the subsidy for EE labelled
dishwashers is 80 €. The main findings are summarised in Table 3.
When EE labelled dishwashers are subsidized with 80 € the demanded quantities of
labelled dishwashers increases by 5.1% as a consequence of the shift in supply. This originates a
reduction on the demand of non-labelled ones of 0.7%. The new equilibrium prices will also
change, both decreasing by 8.9% on the labelled market segment and by 0.5% on the other ones.
The policy will have a subsidy cost of more than 1 M€ while it will generate a welfare
loss close to 26,000 €. Thus the net effect will be then a cost of 1.063 M€. As a consequence of
the subsidy the total number of demanded dishwashers in the market will increase by 1.5%
(from 33,680 to 34,169 units) which at the end of the day generates a rebound effect in terms of
increased energy consumption, generating an increase of 197,399 € in the total energy bill3.

3

This is calculated with the figures on the average energy consumption in 10 years (kWh) and average
total costs reported in Galarraga et al. (2011).
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Table 3: Results of a 80 € subsidy

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

A+ Labelled
dishwashers
(40%)

12,325

594

12,961.28

541.39

5.16

-8.86

Subsidy Cost

Non-labelled
dishwashers
(60%)

21,355

514

21,207.42

511.63

-0.69

-0.46

-1,036,902.08

33,680

-

34,168.69

Total

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

25,800.95

-272,962.41

75,562.80

-197,399.61

4.3. Other alternatives to design an energy efficiency rebate system
In the following section we analyse different policy alternatives that can be calculated
to improve the design of the system. The first alternative we propose would be taxing “the
bads”, that is it, to put a tax on non-efficient appliances (see Table 4). In this case, and assuming
that a 40€ tax is imposed, the number of labelled dishwashers would increase in 0.6% as a
consequence of the cross effect while the demand of non-labelled appliances would decrease in
almost 3% as a consequence of a 6% price increase. This policy will generate a welfare loss of
12,000€ while collecting almost 1M€ and generating no rebound effect with a saving in the
energy bill of almost 300,000€.
Thus, it seems that according to the three principles mentioned above taxing nonlabelled goods would be better than subsidising labelled goods. But subsidies appear easier to
accept both socially and politically than taxes and it may be noted that we should take into
account more scenarios than “subsidies without taxes” or “taxes without subsidies”.
Having this in mind it is possible to look for policy alternatives that combine both taxes
and subsidies that could lead to more desirable outcomes. With this purpose we have
constructed and represented various functions aligned with the three principles (see Figure 1).
This has been done as follows:
 For economic efficiency we have focussed in policy alternatives that generate a similar
DWL as the existing. The representation of the function allows us to explore options
that generate lower or higher welfare losses. (See Figure 2).
 The function for environmental effectiveness is represented by all those policy
combinations that do not increase the energy bill.
 And finally, political feasibility is represented by the line that comprises all the
combinations of taxes and subsidies that generate zero deficit.
This representation significantly simplifies the analysis as any policy maker can deduct
the potential impacts of the policy option that is considering.
Let us illustrate the use of the figure by adequately selecting seven points (from 1 to 7)
to represent all the possible combinations of the three principles. The results are gathered in
subsequent tables.

Table 4: Results of a 40 € tax

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

12,357.53

-31,875.41

Collected
A+ Labelled
dishwashers
(40%)
Non-labelled
dishwashers
(60%)

12,325

12,399.30

596.98

0.60

0.50
829,928.16

21,355

33,680
Total

594

514

20,748.20

33,147.51

545.02

-2.84

6.04

310,679.54

278,804.14

Figure 1: The three principles of policy design
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Figure 2: Taxes, Subsidies and DWL

1

The following results are obtained for the two points:


Point 1: A Subsidy of 40€ and a tax of 20€: The specific results are shown in Table 5.
This point implies some progress with regard to the three requirements explained before
(namely economic efficiency, environmental effectiveness and political feasibility).
That is it, the DWL is lower than the one generated by the “subsidy with not taxes” and
even lower that the DWL generated by the “tax with no subsidy”, there is no rebound
effect and thus some energy saving is possible, and finally it generates no deficit.
Therefore, the policies within this green triangle are the ones that comply with the three
objectives.

2

Other options (points in the figure) that do not comply with one or several of the three
principles are analysed below with illustrative purposes. These combinations of policies are:


Point 2 (a subsidy of 58.83€ and a tax of 36.56€) in Table 6 and Point 4 (a subsidy of
70€ and a tax of 90€) in Table 8 that generate some energy saving while they create no
deficit with a DWL not lower than the Renove rebate.



Point 3 (a subsidy of 108.84€ and a tax of 39.56€) in Table 7 and Point 5 (a subsidy
of 120€ and a tax of 60€) in Table 9 that generate some deficit, not lower DWL than
the rebates but also no significant increase in energy bill (some savings for the case of
point 5).



Point 6 (a subsidy of 120€ and a tax of 10€) in Table 10 that although generates lower
DWL than rebates, it creates a rebound effect (increases energy bill) and also generates
some deficit for the Government.



Point 7(a subsidy of 60€ and a tax of 30€) in Table 11 that although it generates a
lower DWL and contributes to energy savings, generates a deficit for the Government.
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Table 5: Results of a 40 € subsidy and 20€ tax (with income effect)

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

A+ Labelled
dishwashers
(40%)

12,325

594

12,677.18

568.51

2.86

-4.29

Collected

Non-labelled
dishwashers
(60%)

21,355

514

20,976.55

528.06

-1.77

2.74

-87,555.94

33,680
Total

33,653.73

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

-3,470.99

-151,083.16

193,764.54

42,681.38

Table 6: Results of a 58.83 € subsidy and 36.56 € tax (with income effect)

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

A+ Labelled
dishwashers
(40%)

12,325

594

12,858.05

557.56

4.32

-6.13

Collected

25,806.40

-228,679.87

Non-labelled
dishwashers
(60%)

21,355

514

20,694.38

540.45

-3.09

5.15

147.32

33,680

-

33,552.43

338,236.59

109,556.72

Total

19

Table 7: Results of a 108.84 € subsidy and 39.56 € tax (with income effect)

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

A+ Labelled
dishwashers
(40%)

12,325

594

13,272.82

526.52

7.69

-11.36

Collected

24,990.56

-406,614.84

Non-labelled
dishwashers
(60%)

21,355

514

20,560.84

541.27

-3.72

5.31

-631,226.83

33,680

-

33,833.66

406,608.87

-5.97

Total

20

Table 8: Results of a 70 € subsidy and 90 € tax (with income effect)

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

A+ Labelled
dishwashers
(40%)

12,325

594

13,048.90

554.42

5.87

-6.66

Collected

164,831.11

-310,553.94

Non-labelled
dishwashers
(60%)

21,355

514

19,894.17

584.11

-6.84

13.64

877,052.37

33,680

-

32,943.07

747,943.80

437,389.86

Total

21

Table 9: Results of a 120 € subsidy and 60 € tax (with income effect)

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

A+ Labelled
dishwashers
(40%)

12,325

594

13,404.42

521.30

8.76

-12.24

Collected

68,022.67

-463,073.24

Non-labelled
dishwashers
(60%)

21,355

514

20,241.24

557.38

-5.22

8.44

-394,056.69

33,680

-

33,645.66

570,246.10

107,172.86

Total

22

Table 10: Results of a 120 € subsidy and 10 € tax (with income effect)

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

A+ Labelled
dishwashers
(40%)

12,325

594

13,310.36

517.60

7.99

-12.86

Collected

-12,811.26

-422,718.30

Non-labelled
dishwashers
(60%)

21,355

514

20,982.52

517.99

-1.74

0.78

-1,387,417.63

33,680

-

34,292.88

190,707.31

-232,010.99

Total

23

Table 11: Results of a 60 € subsidy and 30 € tax (with income effect)

Market
Segment

Original
Quantities

Original
Prices (€)

After
Policy
Quantities

After
Policy
Prices

Change in
Quant.
(%)

Change in
Prices (%)

Balance of the
policy (€)

Welfare
loss (€)

Energy savings (€)

A+ Labelled
dishwashers
(40%)

12,325

594

12,855.20

556.32

4.30

-6.34

Collected

16,397.10

-227,455.32

Non-labelled
dishwashers
(60%)

21,355

514

20,790.26

535.24

-2.64

4.13

-147,604.18

33,680

-

33,645.46

289,147.71

61,692.39

Total
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5. Conclusions
There are many situations in which decision makers need to have information on the potential
effect of the policies that have to be implemented. The methodology proposed in this paper offers a
relatively simple way to carry out a detailed ad hoc analysis of the policy proposals contributing to the
policy design phase. We have illustrated this with the case of energy efficiency labels and some of the
policies that can be used to promote its use, the so-called rebates. With this purpose we have used the
market data collected in Galarraga et al. (2011) and the demand elasticity values calculated for
dishwashers in Spain. Three alternative market based instruments have been studied: a tax, a subsidy
and a combination of both. The use of subsidies (rebates) to promote the purchase of energy efficient
household appliances in Spain is very common and has been used for many years. Therefore, the
paper has set off by analysing the impact of these subsidies of 80€ and found that as a consequence of
the policy the total number of dishwashers at the market increases in 1.5%. The labelled ones increase
a 5% while the quantity of non-labelled ones by 0.7%. The policy has a net subsidy cost of 1 M € euro
and as a consequence of the increase in the number of appliances there is an increase in the energy bill
of 197,400€. This can interpreted as the cost of the rebound effect.
If instead a tax of 40€ is implemented on non efficient appliances, the final outcome differs.
In this case the total number of appliances will be reduced by 1.6% (and no rebound effect will be
expected for this reason generating significant energy saving) while collecting 0.8 M€. When all cross
effects are taken into account the equilibrium price will be 6% higher for non-labelled dishwashers
(with a nearly 3% decrease in demanded quantities) and 0.5% for labelled ones (with a 0.6% increase
in quantities).
The analysis is extended in order to take into account more scenarios than just the “subsidies
without taxes” or “taxes without subsidies” alternatives. The paper proposes three policy principles
that could be used to assess different policy alternatives. These are: economic efficiency,
environmental effectiveness and political feasibility. The principles have been used to illustrate
several policy options showing the combinations of taxes and subsidies that can improve the outcome
of the rebates scheme. The combination of tax and subsidies can be justified in terms of ethical
beliefs, as the users of non-efficient appliances should be the ones compensating the consumers that
opt for efficient appliances instead of all society.
The analysis shows that in our case the DWL increases as we increase the tax with very much
lower sensitivity to the level of subsidies. This means that if we want to minimise efficiency losses the
tax on non-labelled goods should not exceed 36€ (see Figure 2).
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Of course many other policy restrictions or principles could also be tested. This paper is only
illustrative of the kind of analysis that could be done with the methodology proposed in the paper
when both own and cross price elasticities are available.
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