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Comportamiento del consumidor y dificultades 
de mercado.  Análisis y propuestas de mejora en 
el sector de alimentación. 

 

 



q  Eficiencia energética 
n  No un fin en sí mismo: emisiones, dependencia, distribución… 
n  Transversal y crucial en la descarbonización 
n  Heterogeneidad de medidas y Energy efficiency Gap 
n  Nuevo entorno para las políticas: tecnologías, información, interacciones 
n  ‘Paquetes de política’ y nuevas aproximaciones 
n  Aspectos distributivos 

 

q  Transporte 
n  Un sector en ebullición: mucho más que eficiencia 
n  Políticas públicas: oferta y demanda (saliencia); C/P y L/P 
n  Políticas públicas: fiscalidad, congestión 



q  Fiscalidad, eficiencia energética y transporte 
 

n  Metaanálisis de elasticidades precio y más 
n  Un instrumento con fuerte fundamento académico 
n  Grandes expectativas no materializadas, pero crucial en la transición 
n  Innovación en la fiscalidad ambiental 

q  Nuevos tributos, especialmente en estos ámbitos 
q  Nuevas reformas fiscales verdes  



q  Aterrizando 
 
n  UE: coste-efectividad de las políticas 

§  Interacciones 
§  Cobertura 

n  España: fiscalidad energético-ambiental y RFVs 
§  C/P: Alza recaudatoria y distribución de la carga 
§  L/P: Nuevas figuras  
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ENERGY EFFICIENCY: ECONOMICS
AND POLICY

Pedro Linares
Universidad Pontificia Comillas, Spain

Xavier Labandeira
Universidade de Vigo, Spain

Abstract. Energy efficiency and conservation are major factors in the reduction of
the environmental impact of the energy sector, particularly with regard to climate
change. Energy efficiency also contributes to reducing external dependence and
vulnerabilities in the energy domain. In this paper, we discuss the factors that
influence energy efficiency and conservation decisions, and the most appropriate
policies for their promotion. Although not all public policies seem justified, we
argue that specific policies for promoting energy conservation may be required,
preferably based on economic instruments or on the provision of information to
consumers.

Keywords. Energy; Energy efficiency; Environment; Public policy

1. Introduction

In these times of economic, energy and environmental crisis, energy conservation
and efficiency (ECE) forms a major option from the energy sector to stand up
to these challenges. We define energy conservation as the absolute reduction in
energy demand compared to a certain baseline, measured in energy units, whereas
energy efficiency is defined as the improvement (increase) in the efficiency with
which energy is used to provide a certain product or service, measured in units of
output per energy unit. Energy conservation allows us to save our scarce economic
resources and postpone the depletion of our limited fossil resources (on which our
current energy supply mostly depends) and, finally, is considered as one of the
better alternatives for reducing carbon dioxide emissions. The key for the existence
of all these benefits resides in the fact that people do not consume energy, but
rather energy services: therefore, it may be possible to provide the same level of
energy service with a lower consumption of energy.

Although energy conservation is not central to solving all our environmental
problems, its contribution to some of them, like climate change, may be highly
significant. To check the validity of this assertion it is only necessary to look at
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Abstract 

In this paper we focus on the reasons why progress in terms of realizing the 
energy efficiency potential has been so limited.  To being with we consider why 
individuals and firms do not take advantage of the benefits of increased energy 
efficiency.  Then we turn to the role of policy in moving agents closer to the optimal 
level.  Governments have a range of instruments at their disposal for doing so and 
while some of them have been successful other have not.  Lessons can be learnt 
from the experience in implementing these different measures.  The paper finishes 
with some thoughts on how policies can be made more effective.  Given its 
overarching nature the paper should be seen as an introduction to the rest of the 
book where many of the different instruments for energy efficiency are discussed in 
greater detail. 
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3.1. Energy performance certificate system 
 
The EPC system is a central piece of the policy package as, besides its important specific roles, it works 

as a kind of linking mechanism to other instruments (see below). As explained in section 2.2.3, EPC 
systems provide the essential information for consumers on energy efficiency characteristics of buildings 
and, indirectly, they create incentives for agents to invest in it as long as real estate markets capitalize 
their information. EPC systems are also flexible tools, able to adapt to heterogeneous geographical and 
climatic conditions, because ratings explicitly take account of unit-specific factors to allow for 
comparability.  
 
In this proposed policy package the EPC system should be mandatory to promote behavioral change 
among consumers due to improved information and better incentives. Voluntary EPC systems do not work 

properly when a significant proportion of agents do not expect to be selling or renting their properties in the 
short or medium run. Voluntary EPC systems would also prevent the general application of other 
instruments of the policy package that depend on their existence, as seen below. Moreover, voluntary 
EPCs could bring about undesirable distributional effects if only high-income individuals can take 
advantage of the system because only they are able to invest in high-efficiency buildings and thereby 
obtain better ratings with higher associated prices/rentals. The system should be, moreover, applied to all 
types of buildings for the same reasons that merit a compulsory application of the scheme. Finally, it would 
be desirable to have a periodic review and update of the building EPCs in order to provide updated 
information and promote continuous efficiency improvement.  

 
 

Figure 3. The policy package to promote energy efficiency in buildings 

 
Source: the authors 
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A B S T R A C T

Price elasticities of energy demand have become increasingly relevant in estimating the socio-economic and
environmental effects of energy policies or other events that influence the price of energy goods. Since the
1970s, a large number of academic papers have provided both short and long-term price elasticity estimates for
different countries using several models, data and estimation techniques. Yet the literature offers a rather wide
range of estimates for the price elasticities of demand for energy. This paper quantitatively summarizes the
recent, but sizeable, empirical evidence to facilitate a sounder economic assessment of (in some cases policy-
related) energy price changes. It uses meta-analysis to identify the main factors affecting short and long term
elasticity results for energy, in general, as well as for specific products, i.e., electricity, natural gas, gasoline,
diesel and heating oil.

1. Introduction

In contemporary economies, energy is a key element for the
production of goods and services; but it is also a direct source of
welfare for individuals. It is therefore crucial to know how price
changes, given by market dynamics and/or energy-related public
policies, affect producer and consumer energy demand. Over the last
few years energy deregulation and sharp movements in the price of
primary energy goods, together with policies related to climate change
and energy security concerns, have actually fostered renewed interest
in this area. Energy savings are likely to play a crucial role in attaining
climate objectives (see e.g. IPCC, 2014), thus the need to correctly
quantify actual mitigation potentials within energy demands. Robust
evidence on price elasticities of energy demand could facilitate a better
understanding of the environmental, economic and distributional1

consequences of varying energy prices and enable societies to make
ex-ante decisions on energy and environmental matters.

Although the economic literature on energy demand dates back to
the last century (it began with Houthakker (1951)), a large number of
recent academic studies have used several techniques to estimate (both

short and long-term) price elasticity demand for different energy
products in various countries, thus yielding rather sizeable empirical
evidence. Given the practical relevance of price elasticities of energy
demand within this context, it is particularly interesting to develop
methods that summarize (qualitatively and quantitatively) existing
evidence and identify the main factors systematically affecting the
results. Meta-analysis, or the statistical analysis of studies in an area,
first proposed by Glass (1976) in the field of education but subse-
quently extended to many other disciplines, seems to be an appropriate
and useful approach for this purpose. After the work of Stanley and
Jarrell (1989), multiple meta-analyses have been conducted in eco-
nomics; at least one third of these studies relate to environmental and
resource economics (Nelson and Kennedy, 2009).

Unfortunately the use of meta-analysis has been rather limited in
the field of energy demand. The few existing exercises focus almost
exclusively on price elasticities of gasoline demand. So the first
objective of this paper is to incorporate other energy goods, i.e.,
electricity, natural gas, diesel, heating oil and energy in general, and
provide a more profuse analysis and improved conclusions concerning
growing empirical evidence on price elasticities in the energy domain.

http://dx.doi.org/10.1016/j.enpol.2017.01.002
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Abstract 

This paper provides an updated calculation of the price and income 
responsiveness of Spanish consumers of car fuels, with an explicit exploration 
of the effects of the recent economic crisis. We examine separate gasoline 
and diesel demand models using a set of estimators on a panel of 16 Spanish 
regions over the period 1999-2015. The paper confirms the persistence of low 
own-price elasticities both for diesel and gasoline in the short and long runs. It 
also shows that the crisis of 2008-2013 slightly increased the price elasticity of 
demand for car fuels, with a higher effect on diesel than on gasoline. By 
contrary, the crisis slightly reduced the income elasticity of car-fuel demand. 
Given the intensity and length of the economic recession in Spain, the results 
of this paper may be useful to anticipate the effects of domestic public policies 
that impact car-fuel prices as well as to advance some of the potential 
consequences of crises elsewhere.  
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elasticities is rather small.
A second relevant matter refers to the factors affecting the reported

elasticities. Regarding short-term price elasticities, micro data gener-
ates significantly higher elasticities (in absolute values) than do
aggregate models. This is, intuitively, an unexpected outcome given
that microeconomic models include a wide range of socioeconomic and
demographic variables that could induce a reduction on price effects. It
is therefore necessary to turn to other factors to obtain a coherent
explanation for these results. Indeed, the absence of a representative
consumer (and thus, unobserved heterogeneity as well as correlated
heterogeneity) could affect the price effect estimates in much the same
way. The reported results also show a remarkably higher short-term
sensitivity to prices of commercial energy demand as compared to
industrial or aggregate energy demands. In aggregate models that
adjust industrial energy demand, the most important factor explaining
this phenomenon is the business cycle (GDP change). Actually,
conditioned on the business cycle, prices have a limited impact on
demand. Additionally, the behavioral changes on energy consumption
consequent to the 1973 oil crisis led to a lower short-term price
elasticity of energy demand. Finally, papers not published in peer-
review journals tend to report lower short-term price elasticities (in
absolute values).

Regarding long-term elasticities, the average value is −0.61: higher
and with a greater dispersion (as expected) than the reported short-
term results. Significant differences exist among different goods.
Heating oil is the most inelastic product and gasoline is the most
elastic one. As expected, GLS estimation results are similar to those
obtained using panel data techniques. A number of factors explain
long-term results: the crises, type of energy consumed and type of data

employed, the modelling strategy of the study and the type of
publication (see Table A2). The meta-analysis indicates that long-term
price elasticities were lower after the first oil shock (1973), probably
due to the significant investments and behavioral changes resulting
from the sharp increase in the price of energy goods. Moreover, the
second oil crisis (1979) and the recent economic recession (2008) also
led to adjustments that generated additional reductions in the long-
term price sensitivity of energy demand.

Moreover, long-term price elasticities of commercial demand are
significantly higher than those of residential and industrial demands.
Long-term price elasticities of energy demand from panel data are
significantly smaller (in absolute values, as in the previous compar-
isons) than those from cross-sections, although they are higher than
the ones from time series. Energy demand in developing countries is
substantially more price sensitive in the long-term, whereas studies not
published in peer-review journals again show lower long-term price
elasticities in absolute values. Finally, the use of complete demand
systems leads to higher long-term price elasticities than the use of
single equations. This may indicate that only some of the models are
capable of capturing decisions at both the extensive and intensive
margins; and complementary or substitution relationships may exist.

Finally, this meta-analysis indicates differences in the price elasti-
cities of energy demand between developing and developed countries
only in the long term. However, an additional estimation including an
OECD country dummy indicates that price elasticities of energy
demand are significantly higher in developing countries. In this sense,
it is possible to infer that income convergence may have important
consequences on energy demand (and, indirectly, on environmental
matters as well as dependence on foreign energy stocks).8

The preceding results show a long-term price elasticity of energy
goods that is about three-fold that of short-term elasticity. Indeed,
considering the papers that report both short (ST) and long-term (LT)
price elasticities, the LT average elasticity slightly triples (3.08) the ST
average elasticity. Moreover, all energy products are around that figure:
electricity (3.04), natural gas (3.03), gasoline (3.05), diesel (3.20) and
heating oil (3.73). This roughly coincides with one of the meta-analyses
in the energy demand literature (see Section 2); three other meta-
analyses show smaller differences; whereas the two remaining studies
find even greater divergences between LT and ST elasticities. The paper
reports lower price elasticities for electricity demand (−0.21 vs −0.35 in
the short term, and −0.61 vs −0.85 in the long term) with respect to the
other existing meta-analysis (Espey and Espey, 2004).9 Similar reasons
may explain the divergence between the results of this paper on the
price elasticities of car-fuel demand (−0.15 and −0.29 for respectively
diesel and gasoline in the short term, and −0.44 and −0.77 in the long
term) and the intervals of the other two meta-analyses (−0.25, −0.76 in
the short term; −0.77, −1.16 in the long term). Yet, our results are
comparable to those reported by the four meta-analyses specifically
focusing on the price elasticity of demand for gasoline.

4.2. Discussion and testing

A major potential determinant of energy demand is technical

Table 5
Average energy elasticities in the empirical literature.

GLS Fixed-effects panel

Short term −0.221*** −0.207***

Long term −0.584*** −0.608***

*** Significant at the 1% level.

Table 6
Average energy products elasticities in the empirical literature.

Short term Long term

Electricity −0.126* −0.365*

Natural Gas −0.180*** −0.684*

Gasoline −0.293*** −0.773***

Diesel −0.153** −0.443***

Heating oil −0.017 −0.185

*** Significant at the 1% level.
** significant at the 5% level.
* significant at the 10% level.

(footnote continued)
possibilities of the contemplated energy goods. In the case of heating oil, the practical
difficulties and costs of substituting heating systems mean that consumers have a limited
capacity to react to price increases unless they give up comfort. On the contrary,
consumers usually have higher possibilities to react to gasoline price increases by
modifying habits and/or means of transportation. Regarding the remaining energy
goods, the capacity of reaction by agents to price changes is usually between these two
extreme cases and hence the reported price elasticities are within the interval set by
heating oil and gasoline. Electricity and natural gas have many uses (heating, cooking,
etc.), which increases the capacity of reaction by consumers with respect to heating oil. In
any case, electricity is related to uses that are very necessary (lighting, cooking) and it
therefore shows a relatively small price elasticity of demand. Although natural gas can
substitute electricity in some cases, it is generally not used for lighting and therefore
shows a higher price elasticity of demand with respect to electricity. Finally, within car
fuels, diesel consumption is usually more related to commercial/industrial uses that
show less substitution possibilities and is largely influenced by the economic cycle so that
its price elasticity is lower than the reported for gasoline.

8 For instance, economic development may thus restrict the capacity of countries to
reduce energy consumption through higher policy-induced energy prices.

9 This may be related to the income effect and to the improvements in energy
efficiency, as the data from Espey and Espey (2004) covers a much older period (1947–
1997 vs. 1990–2016 in our case). A higher disposable income in the period contemplated
by this paper means that consumers may afford keeping the level of electricity
consumption despite price increases (i.e., a lower price elasticity of demand).
Moreover, the significant increases in energy efficiency in the electricity domain since
the 1990s led to a reduction in energy intensity, which limits the capacity of agents to
adjust their electricity consumption to price increases (again, a lower price elasticity of
demand). A combination of both factors could explain the reported reduction of the price
elasticity of electricity demand both in the short and long terms with respect to previous
evidence.
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ETS. Finalmente, si el destino de la recaudación es financiar un subsidio a la producción, se reducirá el impacto sobre 
los sectores productivos, pero la caída en el PIB será mayor y la reducción en las emisiones menor.

Los efectos ambientales de este cambio fiscal son, en general, moderados, y ligeramente superiores cuando se destina 
la recaudación a una reducción del déficit. Destacan las reducciones de las emisiones contaminantes asociadas al 
transporte, tanto de CO2 de sectores difusos como de NOx, PM10 y CO. 

Tabla 49. Simulación 1A. Efectos macroeconómicos y sectoriales

Reducción déficit Reducción CC.SS Subsidio producción

PIB -0,174% -0,171% -0,179%

Demanda final
Manufacturas
Carbón
Petróleo-Nuclear
Gas
Electricidad
Transporte
Otros servicios

0,07%
0,01%
-0,33%
-1,84%
-0,01%
-0,55%
0,00%

-0,04%
0,02%
-0,30%
-1,82%
0,01%
-0,55%
0,05%

-0,01%
0,04%
-0,23%
-1,79%
0,03%
-0,52%
0,04%

Emisiones
CO2 EU-ETS
CO2 no EU-ETS
PM10
SO2
NOx
CO
VOC
NH3

-0,02%
-0,82%
-0,61%
-0,09%
-0,49%
-0,91%
-0,17%
0,04%

-0,04%
-0,79%
-0,60%
-0,08%
-0,49%
-0,88%
-0,25%
-0,06%

0,00%
-0,74%
-0,54%
-0,04%
-0,44%
-0,82%
-0,19%
-0,01%

Fuente: Elaboración propia

Figura 15. Simulación 1A. Efecto total por decilas de renta
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Fuente: Elaboración propia


