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4. Menorca’s energy balance
Here we will describe and analyse Menorca’s energy balance, i.e. the primary sources from which the island
harnesses its energy, the transformations this energy undergoes at different stages, and how it is eventually
used. We will identify the relative proportions of different energy flows and the energy loss associated with
them.
We will present an in-depth study focused on the year 2013 (due to the availability of data), as well as
an analysis of the evolution of Menorca’s energy balance over the decade 2004-2013.
It should be noted that the analysis centred on the year 2013 and that for the decade 2004-2013
employ differing methodologies, which affect the calculations for air and maritime transport. For the 2013
study, fuel consumption for both air and maritime transport has been calculated according to the amount
of fuel consumed per kilometre/mile over the approximate distance travelled on each journey beginning or
ending in Menorca, assuming that half the fuel used for each journey constitutes Menorcan consumption.
For the 2004-2013 study, however, air transport is calculated based solely on the fuel supplied in Menorca
airport, without taking into account those journeys which may have been made using fuel supplied in other
connecting airports. Similarly, the 2013 analysis does not take into account maritime transport consumption, since maritime fuel is not supplied on the island and it has not been possible to obtain accurate data
regarding maritime journeys, making it impossible to calculate fuel consumption.
In the 2013 analysis it has also not been possible to break down the electricity imported from Mallorca
in proportion to its sources of origin (including that imported via Mallorca from the Iberian Peninsula).

4.1. Energy balance for the year 2013
4.1.1. Energy flows
The detailed analysis shown in the Sankey diagram in figure 4.1. gives a fairly complete picture of the local
situation, showing all energy flows from origin to final use, along with the energy losses which take place
during the different transformation processes. The width of the lines is proportional to the amount of energy
they represent.
The sources of energy used in Menorca are oil (consumed in the form of liquid fuels), natural gas (currently used by some industries in the form of liquefied natural gas), liquefied petroleum gas (obtained from
oil and natural gas), solar energy, wind and biomass. If we take into account the sources of the energy
imported from Mallorca via the submarine power cable, as well as the energy imported via Mallorca from
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the Peninsula, then coal, nuclear energy, hydroelectric energy and municipal solid waste (MSW) can all be
considered energy sources used in Menorca.
The dominant role of oil and petroleum products, as well as hydrocarbons in general, makes the energy system highly dependent on producer countries. Solar energy, wind energy and biomass are the only
energy sources that come from the island itself, and they make up only a marginal share of 0,8% of the
island’s primary energy, while the remaining 99,2% of energy is imported from outside of Menorca. If the
biomass exported to Italy is factored in, the percentage of domestic energy production reaches 3,1%.
This external dependence is exacerbated by the system’s high level of energy loss, which constituted
69,9% of primary energy consumption in 2013. In other words, three times more energy is lost than is used
usefully. This energy loss takes place during the conversion of primary energy sources into energy vectors
(for example, in the process of obtaining petrol and diesel from crude oil), generation, transport and distribution, as well as during its final use.
There are two main sources of inefficiency that affect all petroleum product consumption on the island.
The most significant is the GESA (Gas y Electricidad, S. A.) power station, which accounts for 38% of the
system’s energy loss. This facility consumes 52% of the petroleum-derived liquids imported to Menorca,
supplying 83,3% of the energy consumed on the island, and operating at an efficiency of approximately
35%. The other main source of energy loss is land, air and maritime transport (especially the first of these,
which accounts for as much energy loss as the other two combined). Together, these three modes of
transport are responsible for almost 36% of total energy loss. Loss occurs when engines convert the heat
released during combustion into rotary motion.
Over the entire process, of the more than 2,8 million MWh of primary energy entering the system, approximately 1,9 million MW are lost, with only 827.000 MWh of useful energy obtained. Biomass exports
(63.000 MWh) and the consumption of the thermal power station itself (3.500 MWh) make up the rest of
the 2,8 million MWh of primary energy.

25

DEM – ENERGY

|

A N A LY S I S : M E N O R C A’ S F I R S T E N E R G Y T R A N S I T I O N

1 Figure 4.1. Sankey diagram of Menorca’s energy system, 2013. Units: MWh. Source: Prepared by the authors.
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4.1.2. Energy sources
Oil is by far the most dominant of Menorca’s primary energy sources, representing more than an 87% share
of the total (see Fig. 4.2.). Another notable primary energy source in Menorca is coal which, while not used
directly, accounts for close to 5% due to its significant role in the island’s electricity generation. Even taking
into account the energy imported from Mallorca via the submarine power cable (and via Mallorca from the
Peninsula), wind and solar energy make up less than 1% of Menorca’s primary energy. The figure for biomass includes wood chip exports, which make up the largest share. The total primary energy consumed
by the Menorcan energy system in 2013 was 2.822.144 MWh.

0,44%

0,09%

0,55%
2,54%
0,35%

1,43%

0,47%

4,45%
■
■
■
■
■
■
■
■
■
■

Oil
Liquefied petroleum gas
Coal
Natural gas
Nuclear
Hydroelectric
MSW
Biomass
Wind
Solar

2,21%

7 Figure 4.2.
Primary energy consumption
in Menorca in 2013 by
source. Source: Prepared by
the authors.
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4.1.3. Final uses
Land transport is responsible for around a third of the island’s final consumption, with the residential and
service sectors each responsible for almost a fifth. The fact that Menorca is an island means that air and
maritime transport also play a significant role, together accounting for almost 30% of final consumption.
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7 Figure 4.3.
Final energy consumption
by sector in Menorca, 2013.
Source: Prepared by the
authors.
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Final energy (the form in which energy is consumed by end users) consists primarily of light petroleum
products (petrol and diesel), which make up more than two thirds, and electricity, which accounts for most
of the remaining third. Liquefied petroleum gas (propane and butane), and to a much lesser extent liquified
natural gas and biomass, account for the remaining final energy.
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Final energy, however, still undergoes a further transformation when put into concrete use (for example,
to drive a vehicle, generate heat or run an appliance). The energy that performs this function is known as
useful energy. In order to calculate the approximate useful energy used by the energy system, typical efficiency coefficients of 85% for heat-heat processes and 25% for transport were used. Losses associated
with the direct use of electricity tend to be low, so in this case an efficiency of 100% has been assumed for
the sake of simplicity.
Factoring in energy loss during final use, electricity becomes the dominant energy vector, with an
approximate share of 53% of total useful energy. Light petroleum products lose considerable weight when
it comes to final energy consumption due to the considerable amount of energy lost during combustion.
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(accounting for energy
loss) in Menorca in 2013
by energy vector.
Source: Prepared
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In Figure 4.6. we can see that of all the primary energy consumed in Menorca in 2013 (left column),
only 57% was ultimately converted into final energy products (middle column), and 30% into useful energy
(right column). The remaining 70% was lost in the various conversion processes which take place between
primary and useful energy.
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1 Figure 4.6. Primary, final and useful energy consumption by source in Menorca, 2013. Source: Prepared by the authors.

4.2. Energy balance for the decade 2004-2013
Over the decade studied, energy consumption initially rose, reaching its peak in 2008, and then fell for the
remainder of the period. In 2013 secondary energy consumption (converted energy products) was at the
same level as in 2004, but final energy consumption was considerably lower (almost 17% lower than in
2004).
There has been a slight variation in the relative role of different energy products over the decade, but
without significantly changing the overall picture, especially in terms of the system’s major dependence on
oil.
Consumption of oil products by the thermal power station has vastly exceeded that by air and land
transport as a result of the facility’s markedly increased diesel consumption (fuel oil consumption has remained relatively stable) and a notable decrease in transport diesel consumption. The relative importance
of electricity imported from Mallorca and primary sector diesel consumption has decreased, the latter
drastically. The use of fuel for heating purposes has not varied significantly, although consumption of liquid
petroleum gas (propane and butane) has gradually decreased, while in 2011 some food industries began
to use liquified natural gas. It is also worth noting the increase in solar energy consumption, which has been
very considerable in relative terms, but remains marginal within the overall energy system. In 2013 there
was a notable increase in biomass production destined for export to Italy.
The drop in final energy consumption (energy consumed by the end user) over the decade has particularly affected petroleum products, while electricity consumption was actually rising until 2008. Since then it
has been decreasing at an almost identical rate (see Fig. 4.7.).
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7 Figure 4.7.
Final energy consumption in
Menorca from 2004-2013.
Source: Prepared by the
authors from OBSAM and
Coinga (Island Livestock
Cooperative) data.
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Average final energy consumption per person per day (calculated using the annual average daily human
pressure, i.e. the annual average number of people on the island) remained above 40 kWh until 2008, then
entered a period of continual decline until in 2013 it stood at only slightly over 30 kWh per person per day.

7 Figure 4.8.
Final energy
consumption per
person per day
(based on the
annual average
daily human
pressure, DHP)
in Menorca from
2004-2013.
Source: Prepared
by the authors
from OBSAM and
Coinga data.

4.3. Summary
•
•
•
•

Only 1% of all energy consumed in Menorca comes from renewable sources, while 99% of the island’s
primary energy is imported, almost all of which is derived from oil.
The thermal power station consumes half of all oil products in Menorca.
Final energy consumption in Menorca can be divided into three almost equal parts: the residential and
service sectors, land transport and, jointly, air and sea transport.
The energy system is highly inefficient: 70% of primary energy is wasted. The thermal power station
and transport in general are primarily responsible for this inefficiency.
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