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a b s t r a c t

Owing to its strategic nature, the Spanish energy policy is primarily the responsibility of the central state.
In spite of this, the Spanish legal code does in fact also confer certain powers to territorial governments in
Spain, the Autonomous Communities. The objective of this work is specifically to investigate the dif-
ferences between the energy performance of Spanish regions, which may be a consequence of specific
features of their productive structures and resource endowments, in addition to the specific decisions
adopted by each of them within the scope for action that they have in this area. With this aim in mind,
we intend to calculate the inefficiency levels of Spanish regions as regards their use of various energy
sources during the period 2003e2008, by estimating an environmental directional distance function. The
results obtained confirm the existence of significant differences in the behaviour and evolution of
regional energy efficiency and point to the need to pay more attention to energy planning in this ter-
ritorial sphere.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Energy-related themes are currently, either directly or indi-
rectly, a prominent source of concern for economic and social
agents, and consequently also in the political debate. On the one
hand, the exhaustion of fossil fuels, the permanent reluctance to
increase the use of nuclear energy and the growing concern over
the deterioration of the environment are factors that have condi-
tioned both the search for alternative sources of renewable and less
contaminating energy and the more efficient exploitation of
traditional sources of energy. On the other, the generic objective of
monetary savings also plays a role, indirectly stimulating the effi-
ciency of energy consumption at different levels.

The unquestionable importance of attaining sustainable devel-
opment have led the current objectives of energy saving and effi-
ciency to be expressly incorporated into the basic rules and laws
that regulate the energy sector in Spain, in which it is established
that the responsibility for attaining these objectives lies not only
with the Central Administration but also with the AC (Autonomous
Communities). Thus, for example, Law 54/97 of the Electricity
Sector states that, independently of the competences attributed to

the State General Administration, the Autonomous Communities
will be responsible for “The fomentation of the renewable energies of
the special regime and energy efficiency in their Community's terri-
tory”. In accordancewith this statement, the Action Plan 2005e2007
of the Strategy for Energy Saving and Efficiency in Spain 2004e2012
(E4) [21] directly involves the ACs in its execution, and moreover
specifies criteria regarding collaboration between the central gov-
ernment and regional administrations in each policy area. The
success of the results obtained by means of the co-management
procedure, has prompted the Action Plan 2008e2012 [22] to
continue with the same principles of performance.

The idea of the need for the participation of the regions in the
planning and implementation of measures aimed at energy saving
is highlighted in the Green Book on energy efficiency [4], in which
the European Commission explicitly states that the initiatives
developed in this respect at community and national levels will
only be effective if they are supported by action taken in the local
and regional sphere. Moreover, certain measures may be more
effective when managed at lower administrative levels owing to
their closer proximity to their final recipients [2].

In response to this mandate of co-participation in the manage-
ment of energy-related issues, Spanish regions have, within the
limits of their competences, set up their own energy plans and
adopted regulations in order to improve energy efficiency and to
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As it is shown in Table 3, the higher levels of inefficiency occur
when gas is included as input in the distance function. In the case of
oil and electricity, average levels are quite similar, although the
latter exhibits greater regional heterogeneity as revealed by its

larger standard deviation. Thus, while in the case of oil, the region
that ranks first in inefficiency (Castilla-La Mancha) has a score
about 4 times higher than that of the most efficient region (Basque
Country), for electricity it is observed that the value of the most
inefficient region (Catalonia) is approximately 63 times higher than
that of the Community of Madrid, which is the most efficient one.

This greater regional variability as regards inefficiency in elec-
tricity consumption can be perfectly appreciated upon comparing
Graphs 2e4. Graph 3 in particular shows how the level of in-
efficiency of Catalonia is an especially anomalous value.

Furthermore, in spite of the fact that the regions lying in the first
positions in the table alternate to a certain extent, it will be noted
that the most inefficient regions have a tendency to be so for the
three sources of energy analysed. This is the case of, for example,
Extremadura, Castilla-La Mancha, the Valencian Community and
Catalonia, whose levels of inefficiency are always above the
respective average. At the opposite extreme are regions such as
Andalusia, Madrid, Navarra and the Basque Country which, in
global terms, prove to be more efficient in their energy consump-
tion. Nevertheless, there are also regions that do not display a
uniform pattern. For example, the region of Murcia has high levels
of inefficiency as regards its consumption of electricity and gas, but
behaves well in its oil consumption. Aragon, on the contrary, has
below-average inefficiency levels in the case of electricity and gas
but lies in second place in the ranking of those regions that aremost
inefficient as regards oil consumption.

Whenattempting to explain these regional differences as regards
energy inefficiency, itwill atfirst sight beobserved that the variables
which may a priori prove to be fundamental in this respect, such as
the level of development, as measured by GDP per capita, and the
weight of the industry in the regional economy, are not useful. In
order to understand this statement it is only necessary to recall the
heterogeneity that prevails in the most inefficient group of regions,
which includes for example Extremadura and Catalonia (two re-
gions with very different levels of industrialisation and develop-
ment). Whatever the case may be, in order to corroborate this
circumstance empirically, we have carried out an ANOVA analysis
which has not detected the existence of a significant relationship
between energy inefficiency and the aforementioned variables.

5. Conclusions

The aim of this paper is to compare the differences that exist in
the energy performance of Spanish regions as expressed by their
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Graph 1. Levels of energy inefficiency per energy source.
Source: Own elaboration
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Graph 2. Levels of energy inefficiency. Oil.
Source: Own elaboration
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Graph 3. Levels of energy inefficiency. Electricity.
Source: Own elaboration
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