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Introduction
This document contains the proposed guidelines for decarbonising Menorca’s energy system. They were
drawn up based on a comprehensive vision of Menorca’s energy sources, infrastructure and usage, with
the aim of drastically reducing greenhouse gas emissions. Through these proposals, we hope to transform
the island’s energy system from its current configuration to one based on renewable energy, in line with the
EU 2030 energy and climate targets and, crucially, with Menorca’s commitments as a Biosphere Reserve.
The frames of reference for this process are the EU Roadmap 2030 and the Climate Change and Energy
Transition Act (LCCTE, Ley de Cambio Climático y Transición Energética) of the Regional Government of
the Balearic Islands (GOIB, Govern de les Illes Balears).
A detailed analysis of Menorca’s current energy system, carried out as part of the Strategic Energy
Guidelines for Menorca (DEM-e, Directrices Estratégicas de Menorca en materia de energía) process,
served as the basis for the guidelines presented here.1 The guidelines were then drawn up in collaboration
with different stakeholders from Menorca’s energy system, including local government, public and private-sector companies, universities, and organisations and experts from different sectors of the economy.

This document uses the European numeric format. Therefore, a comma is used as a decimal separator and
a full stop is used to separate thousands, i.e. five point two is written ‘5,2’ and one thousand three hundred
is written ‘1.300’.
A glossary of Spanish/Catalan acronyms can be found on page 28.

1

Document available in Spanish, Catalan and English at the following link: http://www.ime.cat/contingut.aspx?idpub=14611
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1. Principles and criteria
The guidelines are shaped by the three key criteria for energy sustainability (security of supply, economic
viability and environmental sustainability), as well as the principles governing Biosphere Reserves.
Security of supply
The design of the future energy system will maintain and improve upon current quality, reliability and security of supply standards. It will do so by replacing non-renewable fossil fuels
with renewable energy sources, reducing external energy dependence, promoting self-sufficiency initiatives, and modernising and upgrading the energy network.
Economic viability
Wider society will participate in the energy transition as both a driver and beneficiary of
change. This will be achieved through promoting public engagement with energy initiatives
and with funding processes for the energy transition plan.
Environmental sustainability
Central to Menorca’s energy transition model is a commitment to mitigate climate change
and improve air quality.
Public participation
Wider society will participate in the energy transition as both a driver and beneficiary of
change. This will be achieved through promoting public engagement with energy initiatives
and with funding processes for the energy transition plan.
Respecting Menorca’s landscape
All infrastructure associated with the energy transition will be integrated into Menorca’s landscape and ecosystems in a way that protects the island’s mosaic of forest and agriculture,
as well as its historical heritage.
Efforts will be focussed around the following areas associated with high energy consumption and emissions:2
• Electricity system
• Residential sector
• Service sector
• Land transport
These guidelines only cover the present context and those measures and technologies which are currently
both viable and available. However, the proposals are flexible enough to allow for emerging technologies to
be trialled and incorporated as and when they become available.
The guidelines also take into account the protection and conservation of historical, ethnological and
landscape heritage, along with current territorial planning regulations.

2

Air and maritime transport proposals have been excluded, since these are regulated at the state and international level, and are
therefore difficult to take action on at the local policy level. While they carry relatively little weight in terms of Menorca’s overall
emissions, we do not rule out including measures to compensate for the carbon footprint of these sectors in future plans.
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2. Analysis of the current situation
The proposals put forward in the Strategic Guidelines for Menorca were drawn up following an in-depth
analysis of the island’s current energy situation (for the full analysis, follow the link in footnote number 1 at
the bottom of page 4). Based on this analysis, those sectors which account for the largest share of direct
greenhouse gas (GHG) emissions were identified, as shown in figure 2.1.

8,88%

■ Service sector
■ Residential sector

7 Figure 2.1.
Percentage CO2 emissions
by sector (2013). Source:
prepared by the authors.

8,95%

■ Land transport

29,36%

3,52%

■ Industrial sector
■ Primary sector

3,52%

■ Air transport
(not included in proposals)
■ Maritime transport
(not included in proposals)
18,67%
27,39%

Menorca is above the national and European average in terms of direct per capita CO2 emissions, and
is not currently in compliance with the various international emissions reduction agreements put in place
since Kyoto. (see figures 2.2. and 3.1.).
Figure 2.1. demonstrates that the service and residential sectors are responsible for the highest percentages of emissions, followed by land transport. In addition, figure 2.3. shows that almost all the emissions in these sectors come from the electricity system, since electricity is their main energy vector.

t CO2 /capita
8,00
7,00

6,68

6,97

6,00
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5,00
4,00
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2,00
1,00
0,00
European Unión
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1 Figure 2.2. Per capita CO2 emissions in the EU, Spain and Menorca.
Source: Prepared by the authors using data from the World Bank and the annual
GHG inventory of the European Environment Agency.
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1 Figure 2.3. Sankey diagram of Menorca’s energy system, 2013. Units: MWh. Source: Prepared by the authors.
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The Sankey diagram in figure 2.3. shows the relative weight of different primary energy sources, the
end uses of the different sectors and the energy waste of Menorca’s energy system.
The electricity system is responsible for the largest share of GHG emissions (see figure 3.2.), since the
current contribution of renewables to the annual electricity mix is only 3% (2018). Until the power cable
connecting the island to Mallorca is restored, the remaining 97% is being provided by the thermal power
station, which burns fuel oil and diesel with an efficiency of 33%.
Land transport accounts for 30% of final energy consumption in Menorca. There is a very high motorisation rate, with almost 800 registered vehicles per 1.000 people (census population). Private vehicles are
responsible for 53% of journeys, 42% are on foot, 4% by bicycle and only 1% by public transport. There
are almost 50.000 cars and 9.200 motorcycles in Menorca, not including rental vehicles, which are not
registered on the island.

3. Objectives

“

Menorca 2030 Vision: an island with a highly decarbonised
energy system where a new, more resilient energy model is helping
to foster social wellbeing and strengthen the local economy without
compromising the environment.

”

The DEM-e energy-system decarbonisation objectives take the EU Roadmap 2050 as their frame of reference, since this is the most ambitious decarbonisation strategy to date, as shown in figure 3.1. below.

1 Figure 3.1. CO2 emissions over time as a percentage of 1990 levels, showing international
emissions commitments and Menorca 2030 objective. Source: prepared by the authors.
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To achieve the overall emissions reduction objective, a series of specific objectives have been set
for 2030:
85% of electricity demand covered by renewable energy generated in Menorca
50% reduction in land transport fossil fuel consumption
30% reduction in fossil fuel consumption for heating in the service, residential and industrial
sectors
10% reduction in red diesel consumption in the primary sector

2030 limit in the
EU Roadmap 2050

1990

340.951 t CO2

2013

544.818 t CO2
157.110 t CO2 (-71% with respect to 2013)

2030

Total emissions
Electricity system emissions
Land transport emissions
Residential, service, industrial and primary sector emissions

1 Figure 3.2. Overall and sectoral CO2 emissions reduction objectives.
Source: prepared by the authors.
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4. 2030 Scenario
4.1. Electricity system

“

Menorca 2030 Vision: the energy system includes a high proportion
of renewables produced in Menorca. Energy efficiency savings and part of
the income from the electricity system are fed back into the local economy
through various public participation mechanisms.

”

Menorca’s electricity system is its main source of greenhouse gas emissions (see figure 2.3.). Decarbonising the electricity system is therefore a priority, which is why the objective has been set to cover 85%
of annual electricity demand with renewables by 2030. This objective could be achieved through various
possible combinations of renewable sources.
We will now outline one potential energy mix for the electricity system which would meet this objective.
We have assumed that all the electricity is generated in Menorca, using currently available technologies,
and an annual demand of 484 GWh/year, similar to the present level. The installed power in this scenario
would be:
•
•
•
•

300 MW of photovoltaic energy from photovoltaic power stations
30 MW of wind energy
300 MW of photovoltaic energy from urban environments
Electricity storage and improvement of the connection between Menorca and Mallorca.

This is one possible configuration, although in practice it would also be adapted to emerging technologies
and new possibilities in terms of renewable energy generation. In other words, though both the energy mix
and demand may be different in 2030, they will always be conditioned by the renewable energy targets we
have set. Figure 4.1. shows the main areas of action planned for the energy system.
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Electricity system
OBJECTIVES
Renewable energy generated in Menorca as a percentage of total annual energy generation
2013

3%

2030

85%

Electricity system emissions
2013

369.829 t CO2

2030

57.317 t CO2

POSSIBLE 2030 SCENARIO CONFIGURATION

Wind energy
installed power

Photovoltaic solar
installed power

2013		
3,2 MW
5,1 MW
2030		
30 MW
300 MW
					

Thermal power
station
84% of electricity generation (diesel and fuel oil)
Providing backup and emergency supply
(with natural gas or H2)

Connection with Mallorca
2013
1 cable with 35
MW capacity

2030
2 cables with
100 MW capacity

Smart grids

Storage

STRATEGIC GUIDELINES

€
Use land-use
planning and
regulations to facilitate
implementation of
renewable energy and
network improvements

Foster pubic
involvement in
electricity system
investment and
management

Increase renewable
penetration and implement
network improvements
(infrastructure and
management) to support
process

Use advanced market
and management
mechanisms to
optimise economic
performance

1 Figure 4.1. Infographic showing electricity system objectives and proposals. Source: prepared by the authors.
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Strategic guidelines
Technology and energy infrastructure
• Increase renewable energy penetration:
–– Implement renewable energy infrastructure, especially photovoltaic and wind power.
–– Explore the suitability of other renewable energy sources by carrying out pilot projects on
the island.
• Improve capacity to manage a network with high penetration of renewables:
–– Adapt, modernise and improve the transport and distribution network to improve quality
and security of supply and facilitate management of an energy system with high penetration
of renewables.
–– Implement energy storage systems using batteries or other technology (for example, hydrogen) to manage the intermittency of renewable energy sources and allow for the regulation
of the frequency and voltage of the electricity network.
–– Incorporate digital management or smart grid systems into the electricity network to guarantee network stability and facilitate electric vehicle charging and active demand management.
–– Integrate electric mobility into the network’s capacity, management and operation.
–– Progressively adapt the thermal power station facilities to its new role as a system backup,
including switching to natural gas.
–– Accelerate the installation of a double electrical link connecting Menorca to Mallorca.

Demand management
• Integrate active demand management systems, aiding the transition to renewable energy and helping
to reduce demand:
–– Launch new commercial ventures to facilitate the implementation of renewables and load
management to optimise the supply-demand relationship, especially in a scenario of highly
intermittent renewable energy sources. Possible examples include virtual power plants
(VPPs)3 or aggregators (AG).4
–– Provide consumers with the information necessary to help them save electricity and consume it efficiently, offering access to monitoring tools.
–– Provide consumers with shared management facilities for small photovoltaic systems.
–– Use other market mechanisms to aid active demand management, such as tariff incentives
or long-term agreements with large clients.

3

A VPP is a cloud-based power plant that aggregates heterogeneous energy sources to improve resource management and network operation, as well as to facilitate energy commerce in the electricity market.

4

An aggregator acts an intermediary between small consumers and the electricity system’s generators.
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Regulatory sphere
• Facilitate the adoption of renewable energies through land-use planning and simplifying regulatory procedures.
–– Land-use and energy planning: identify optimal, suitable and preferred sites for renewable
energy infrastructure based on environmental protection criteria and landscape and historical heritage preservation considerations.
–– Simplify administrative and technical procedures for renewable energy infrastructure at all
levels.
• Facilitate transport and distribution-network improvement through land-use and energy planning, as
well as simplifying regulatory procedures.

Civic and financial sphere
• Provide avenues for local participation in funding processes:
–– Implement systems for local and collective (community) funding of efficiency measures and
renewable energy generation systems.
–– Provide public, private and community investment channels for renewable energy implementation and electricity network modernisation.
• Introduce advanced market mechanisms, such as balancing retail markets and complementary services
markets, to improve network management and give consumers access to the energy they need at the
best prices and quality.

4.2. Land transport

“

Menorca 2030 Vision: a society that is better connected but uses fewer
private vehicles, thanks to an increase in more efficient transport alternatives.
A more electrified land transport network with an active role
in the management of the energy system.

”

Strategic guidelines
• Facilitate a reduction in the use of private motor vehicles:
–– Reduce traffic in urban areas.
–– Promote peripheral parking and the use of park and ride schemes.
–– Implement solutions that reduce the need for travel, such as online administrative procedures.
–– Use urban planning to minimise the need for travel and facilitate the use of non-motorised
transport, especially in urban centres.
–– Promote services that increase car occupancy, such as carpooling.
–– Implement services that optimise the use of the vehicle fleet, such as car sharing, especially
for electric vehicles.
–– Offer training, incentives and facilities to help sectors that are dependent on combustion
vehicles adapt to the new transport model.
• Promote alternatives to the use of private motor vehicles:
–– Reform the public transport system, improving routes and frequency.
–– Promote the use of bicycles, expanding the network of cycle lanes and improving access to
electric and traditional cycle hire schemes.
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–– Propose collective school transport schemes, facilitating travel on foot.
–– Incorporate collective transport into mobility planning for workplaces with large numbers of
staff and incentivise it.
• Promote the introduction of electric and low-emission vehicles:
–– Promote the introduction of electric vehicles in all areas, in parallel to increasing the use of
renewables in the electricity mix and the adaptation of the electricity network.
–– Incentivise more efficient or low-emission vehicles through financial assistance, tax incentives or facilitating accessibility and access to parking facilities.
–– Provide advantages to low-emission vehicles through the tax system and introduce regulations to disincentivise the use of high-emission private vehicles.
–– Create a public network of electric vehicle charging points that is accessible, intelligent and
connected.
–– Develop vehicle-charging strategies that help to integrate electric vehicles into the energy
system, especially for large fleets, such as the vehicle to grid (V2G) and grid for vehicle (G4V)
strategies.
• Reduce the use of fossil fuels for overland goods transport:
–– Facilitate the introduction of logistics systems that minimise transport and incorporate alternatives to motorised transport.
–– Promote the use of electric vehicles for goods transport.

14
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Land transport
OBJECTIVES

Fossil fuel consumption
-50%

2013

2030

Land transport emissions

2013

2030

123.790 t CO2

61.895 t CO2

STRATEGIC GUIDELINES

Use vehicle
sharing schemes
such as
carpooling

Low-emission
vehicles and
electrification of
land transport

Alternatives to
private motor
vehicles

Collective
transport

Optimise goods
transport logistics

1 Figure 4.2. Infographic showing land transport objectives and proposals. Source: prepared by the authors.
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4.3. Sectors
One of the key objectives of these guidelines is to reduce energy consumption across the different sectors
of the economy, and particularly use of fossil fuels for heating. Specific guidelines have therefore been proposed for each sector.

4.3.1. Residential sector

“

Menorca 2030 Vision: homes become more energy efficient,
reducing household energy consumption whilst increasing comfort.
New homes are designed to have almost zero energy consumption.
Individual and collective renewable energy self-consumption becomes routine
practice. The benefits of this new model are passed on to society through job
creation, a reduction in energy poverty and improved public health.

”

Part of our strategy for the residential sector involves promoting renewable energy generation from individual and collective systems in people’s homes, however there is also a need to reduce energy demand
within the sector. Therefore, there will be support for energy efficiency improvements, such as improved
building envelopes and the installation of more efficient facilities. Households will thus reduce their energy
consumption, whilst improving the comfort of occupants. In addition, any facilities that use fossil fuels (LPG
or diesel) will be replaced with more efficient and environmentally friendly technologies.

Strategic guidelines
• Introduce efficiency and energy transition criteria into design, construction and renovation processes for
housing and urban environments:
–– Offer specific training for those working in urban planning, construction and maintenance.
–– Develop climate analysis data and tools to aid the design of bioclimatic strategies for buildings and urban spaces.
–– Incentivise passive architecture or low-consumption designs and solutions in local regulation and tax regimes.
• Optimise household energy consumption through sufficiency (using appropriate resources) and efficiency (using resources to maximum effect) criteria:
–– Reduce consumption and improve the performance of facilities and appliances by upgrading or replacing them.
–– Promote the replacement of any facilities using fossil fuels (LPG or diesel) with alternatives
that use different energy sources.
–– Offer advice and training on more efficient domestic energy consumption.
–– Facilitate access to energy-use monitoring and control systems (smart meters and monitoring systems).
–– Improve building envelopes to increase thermal efficiency, offering license-processing procedures, promoting pilot projects and establishing tax credits for energy efficiency improvements and low-energy buildings.
• Promote renewable energies and high-efficiency facilities:
–– Promote photovoltaic systems for individual and collective self-consumption.
–– Replace conventional air conditioning and domestic hot water (DHW) systems with high-efficiency heat pumps, solar thermal energy or biomass boilers.

16
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• Launch educational and public awareness initiatives:
–– Introduce the concepts of energy saving, energy efficiency and household emissions reduction into the education system.
–– Carry out specific studies into energy consumption in different types of building.
–– Set up a platform for sharing experiences and demonstrating examples of household energy efficiency.

4.3.2. Service sector

“

Menorca 2030 Vision: services associated with the tourism sector,
local government and the water system are run according to criteria based
around efficiency, comprehensive energy management and domestic energy
generation from renewable sources. The economic benefits are passed
on to the local economy, improving Menorca’s global image.

”

The energy efficiency, energy management and domestic renewable energy generation proposals for the
service sector are organised according to whether they relate to the private or public sector, as well as
according to the type of services involved. They are therefore divided into three categories: tourism, local
administration and public services, and the water system.

Strategic guidelines
Tourism
• Promote responsible energy consumption among visitors to Menorca:
–– Introduce public awareness measures and tax incentives to promote efficient energy use.
–– Create a specific brand for tourism businesses that commit to the decarbonisation objectives.
• Promote energy efficiency, reduced energy consumption and decarbonisation across Menorca’s tourism sector:
–– Design a specific energy efficiency and decarbonisation programme for the hotel sector,
sharing best practice through business associations.
–– Encourage energy audits in tourism businesses.
–– Optimise energy consumption in the tourist accommodation sector in line with the plans for
the residential sector.
–– Promote the renovation and upgrading of building facilities to improve energy efficiency and
increase renewable energy use.
–– Improve building envelopes to improve thermal efficiency.
• Promote the generation of electricity using photovoltaic systems installed in buildings and tourist developments, either for self-consumption or to supply the grid:
–– Develop seasonal compensation mechanisms for self-consumption systems which feed the
grid.

17
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Local administration and public services
• Promote the knowledge and best practice necessary for efficient energy use in local administration and
public services:
–– Carry out energy audits on public buildings and facilities.
–– Launch an information and training programme for users and staff of public services.
–– Organise educational events for the public in municipal buildings.
• Improve efficiency and increase the use of local energy sources by renovating and upgrading facilities in
public buildings and services:
–– Energy consumption monitoring equipment.
–– High-efficiency air conditioning systems that do not use fossil fuels.
–– Use biomass boilers, solar thermal energy and heat pumps for central heating.
–– Bioclimatic systems and passive architecture.
–– Implement an energy efficiency programme for street lighting.
• Reinvest energy efficiency savings in in new energy-saving measures.
• Install photovoltaic systems in public infrastructure, buildings and spaces for self-consumption and/or
to supply the grid.

Water system
• Carry out a comprehensive audit of energy consumption in the water system.
• Design and implement improvements to facilities and their maintenance:
–– Install adjustable speed drives to improve the efficiency of pumping systems and increase
regulatory flexibility.
–– Increase water storage capacity in different facilities to provide greater flexibility in terms of
energy demand.
–– Install intelligent energy management and control systems in water pumping and treatment
systems to help adapt electricity demand to the new electricity system.
• Promote energy self-sufficiency in the water system by introducing photovoltaic solar or wind energy
for water supply, distribution and treatment (waste water, purification, denitrification and desalination).

4.3.3. Industrial sector

“

Menorca 2030 Vision: industrial estates are key sites for developing
self-consumption strategies, and their buildings and facilities serve as
laboratories for trialling energy efficiency measures. This community energy
model increases the competitiveness of their businesses and diversifies their
income streams, whilst reducing dependence on fossil fuels.

”

The energy consumption of industrial activity in Menorca is less significant than that of other sectors. However, industrial estates that house workshops, offices, warehouses and businesses in large premises offer
a great opportunity to improve energy efficiency and integrate renewable energy generation.
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Strategic guidelines
• Develop a comprehensive efficiency and self-consumption programme for industrial estates, including:
–– Audits and energy management systems
–– Individual and collective self-consumption facilities
–– Storage and demand management
–– Improvement of building envelopes
–– Optimisation of air conditioning and heating systems
–– Funding strategies
• Launch a collective self-consumption pilot involving supply to the grid, which could potentially be rolled
out across Menorca’s other industrial estates.
• Train businesses and professionals to provide the energy services necessary to implement the programme.

4.3.4. Primary sector

“

Menorca 2030 Vision: the primary sector optimises energy consumption
and incorporates local renewable energy resources into its processes, improving
competitiveness.

”

Energy demand in the primary sector, like that of the industrial sector, is relatively low. However, it is one
of the sectors with the greatest dependence on fossil fuels, especially diesel, which is used to power machinery.

Strategic guidelines
• Introduce the concepts of energy efficiency and decarbonisation into agricultural education and training.
• Train primary sector stakeholders on energy efficiency and efficacy in agri-food production and processing.
• Provide funds to replace machinery with more efficient equipment, prioritising the substitution of fossil
fuel consumption for alternative energy vectors.

19
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Economic sectors
-10%

OBJECTIVES

-30%

Combined emissions of all economic sectors
2013

2030

Red diesel
consumption
in the primary
sector

2013

51.199 t CO2

2030

37.898 t CO2

2013

2030

Fossil fuel consumption
in industrial, service and
residential sectors

STRATEGIC GUIDELINES
RESIDENTIAL SECTOR
• Optimise energy consumption and efficiency
• Introduce renewable energy self-consumption
• Provide training and information on more efficient energy use
• Incorporate use of biomass
• Carry out energy efficiency upgrades and introduce more efficient equipment
SERVICE SECTOR
Tourism
• Provide information on responsible energy consumption to visitors to Menorca
• Optimise energy consumption and efficiency
• Introduce renewable energy self-consumption
• Incorporate use of biomass
• Carry out energy efficiency upgrades and introduce more efficient equipment
• Provide efficiency training to tourism sector businesses
Local administration and public services
• Comprehensive energy audits for sites with greatest energy consumption
• Encourage best practice among users and management
• Upgrade facilities to increase efficiency
• Reinvest energy consumption savings in new energy-saving and efficiency measures
• Introduce renewable energy self-consumption
• Incorporate use of biomass
Water system
• Comprehensive audit of urban water system facilities
• Introduce renewable energy self-consumption to help achieve energy self-sufficiency
• Introduce energy demand management systems
INDUSTRIAL SECTOR
• Comprehensive efficiency and self-supply programme for industrial estates
PRIMARY SECTOR
• Include energy efficiency and decarbonisation criteria in training within the sector
• Replace machinery and facilities with more efficient equipment
• Introduce renewable energy self-consumption
• Incorporate use of biomass
1 Figure 4.3. Infographic showing objectives and proposals for each sector. Source: prepared by the authors.
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5. Facilitator

“

Menorca 2030 Vision: Menorca’s energy transition is driven by a facilitator,
whose role is to bring the main stakeholders together and promote public
engagement and training. The facilitator will have the capacity to fund
and carry out pilot projects throughout the network of territories and sites
that are supporting the energy transition.

”

The facilitator, working primarily with the support of the local authorities but also open to private-sector
participation, will take on the following roles:
• Point of contact for all energy-related issues in Menorca.
• Education and training, at all levels, from basic education to professional development:
–– Train primary sector stakeholders on energy efficiency and efficacy in production processes.
–– Train industrial sector stakeholders on energy efficiency and efficacy in production processes.
–– Implement an information and training programme for those responsible for energy use in
the public sector.
• Financing:
–– Able to finance initiatives in line with the Menorca 2030 objectives
–– Nominate projects for funding
–– Allocate energy-efficiency savings for funding of projects
• Follow up and monitor these strategic guidelines
• Facilitate public engagement and promote communication, training and empowerment of the public in
relation to energy.
• Support the creation of businesses, professionals, cooperatives and associations to provide services
and expertise around energy efficiency and decarbonisation.
• Provide technical and legal advice for the private and public sectors.
• Launch exemplary pilot projects.
• Awareness-raising and promotional activities.
• Proposals for amending or updating planning and regulations.
• Share experiences with other sites of research, governance and management that are working along
similar lines.
• Create a citizens advice service to provide guidance on energy consumption monitoring and optimisation systems, use of household facilities and ways of improving domestic energy use.
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6. Public participation: Menorca energy community

“

Menorca 2030 Vision: the public and wider society participate actively
in decision-making around the energy transition and decarbonisation objectives,
as well as driving change by adopting more efficient energy-consumption
behaviour. The new energy model is integrated into the local economy,
providing knowledge, employment and mechanisms for public involvement
in energy assets.

”

In order to provide maximum benefit to wider society, Menorca’s energy transition process must actively
involve the island’s population. Therefore, participation will be promoted through the facilitator (see section 5)
and the Menorca Biosphere Reserve Agency, who will work to make the concept of the ‘energy community’
a reality.

Strategic guidelines
• Maintain public awareness of the need for the transition to decarbonisation, informing and educating
the public on:
–– Declining emissions
–– Air quality improvement
–– Health and financial benefits
–– How the current situation is causing climate change
• Promote transparency and public involvement in steps taken as part of the energy transition.
• Facilitate channels for dialogue and intersectoral discussions to directly involve key stakeholders and
society as a whole in decision-making concerning the energy model.
• Facilitate job creation and energy-poverty reduction through the implementation of decarbonisation
strategies.
• Promote proactive public involvement in the economy, governance and culture associated with the
change of energy model.
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7. Landscape

“

Menorca 2030 Vision: wind and photovoltaic energy infrastructure is
integrated into rural environments in a way that is sensitive to the landscape
and does not compromise Menorca’s historical heritage or ecologically sensitive
areas. There is a culture change, as society begins to see the presence of this
infrastructure in its landscape as something of value and a sign of Menorca’s
commitment to sustainability.

”

Menorca’s proposed energy transition must be compatible with the protection and conservation of historical, ethnological and landscape heritage. Therefore, land-use planning must provide for the construction of
wind farms and photovoltaic power stations and the improvement of electricity infrastructure, whilst at the
same time putting in place the constraints and conditions necessary to preserve the ecological and cultural
value of the island’s landscape. In this section, alongside the strategic guidelines, a series of basic criteria
are proposed for installing wind farms and photovoltaic power stations on non-urban land.

Strategic guidelines
• Introduce landscape integration, historical-cultural heritage and environmental compatibility criteria into
land-use and energy regulations regarding energy generation and distribution infrastructure.
• Consider exclusion zones and suitability for different renewable energy technologies in land-use planning and zoning, establishing a priority scale.
• Define the conditions for the installation and dismantling of energy infrastructure to guarantee maximum
reversibility.
• Establish forestry management plans and incentives for sustainable biomass exploitation, as well as its
use locally.
• Involve stakeholders and social actors in the discussion and design of environmental protection and
integration policies.

General criteria
• Exclude land classified as High Level Protection Areas (AANPs), Territorial Protection Areas (APTs) and
the S’Albufera des Grau Natural Park.
• Exclude forested areas, even if they are small.
• Preserve the terrain’s natural topography. Only allow earth to be moved when needed to form the base
for wind turbines.
• Prevent direct impacts on historical, architectural and ethnological heritage assets.
• Establish an exclusion zone around key archaeological monuments to preserve their immediate settings.
• Preserve dry stone walls dividing agricultural plots, which must not be demolished.
• Prioritise the use of existing roads to give access to the facilities, only allowing new rural roads to be
built where necessary.
• Lay any new power lines underground.
• Disguise any necessary auxiliary buildings or integrate them with the landscape.
• Draw up criteria for the enclosure of the facilities so that fencing does not impede local fauna and has
minimum visual impact.
• Establish a maximum incline for the land upon which facilities can be situated.
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• Set criteria for incorporating environmental improvements into the design of infrastructure, such as biological corridors, drinking troughs for fauna, rainwater harvesting, maintenance of agricultural activity,
recovery of cultural heritage and other compensatory or corrective measures.

Specific criteria for photovoltaic power stations
• Prioritise the use of poor-quality land with no agricultural activity and areas with the least food production
potential.
• Draw up criteria for identifying the most efficient inclines for solar capture and the best ratio of installed
power to surface area occupied by power stations.
• Install photovoltaic panels without using superficial foundations, opting instead for anchors or micropiles.
• Use fastening systems which can be dismantled, so that infrastructure is easily reversible.

Specific criteria for wind farms
• Exclude lands classified as areas of scenic interest (AIPs), special protection areas for birds (ZEPAs) and
areas which have been declared biologically critical for the birds listed in the Annex of the European
Birds Directive.
• Limit the number of wind turbines per wind farm, giving preference to smaller facilities (up to five wind
turbines).
• Establish exclusion zones around urban or residential areas, if appropriate.
• Include bird and bat collision detection and prevention systems.
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8. Timetable
Implementation of the objectives set by these guidelines for the year 2030 begins in 2020, with an intermediate stage in 2025. The proposed energy transition is therefore gradual. The indicators that will be used to
monitor the annual progress of the objectives are listed in section 9 of this document.

2020
•
•
•
•
•
•

Electrical connection with Mallorca (operative capacity 35 MW)
Facilitator put in place
Initial phase of the Menorca energy community
10% of electricity demand covered by renewable energy
Beginning of pilot projects and activities
4,8% reduction in CO2 emissions

2025
•
•
•
•
•
•
•
•

Double electrical connection with Mallorca (operative capacity 100 MW)
Facilitator fully operational
Consolidation of the Menorca energy community
35% of electricity demand covered by renewable energy
15% reduction in land transport fossil fuel consumption
15% reduction in fossil fuel consumption for heating in the service, residential and industrial sectors
2% reduction in red diesel consumption in the primary sector
26,9% reduction in CO2 emissions

2030
•
•
•
•
•

85% of electricity demand covered by renewable energy
50% reduction in land transport fossil fuel consumption
30% reduction in fossil fuel consumption for heating in the service, residential and industrial sectors
10% reduction in red diesel consumption in the primary sector
71,2% reduction in CO2 emissions
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9. Indicators
A set of indicators have been established to monitor the progress of these objectives across different
sectors. The indicators listed below are parameters for which we have precise historical data in Menorca,
making them well suited for monitoring progress:
ELECTRICITY SYSTEM

Units

2013 Values

Comments

Annual electricity production

MWh

484.035

Electricity generated in Menorca + cable

Renewable energy generated in Menorca as
percentage of total annual energy generation

%

3,20

Does not include renewable energy
‘imported’ from Mallorca via cable

Electricity generation emission factor

tCO2/MWh

0,76

Value is the same for kg CO2/kWh

Wind energy installed power

MW

3,20

Photovoltaic solar installed power

MWp

5,10

Annual electricity consumption

MWh

440.601

Billed consumption

Annual per capita electricity consumption
(de facto population)

kWh/person

3.850

De facto population = residents + annually
prorated visitors

1 Table 9.1. Indicators for the electricity system.
Source: prepared by the authors using data from the REE, Endesa and OBSAM.

LAND TRANSPORT

Units

2013 Values

Comments

Annual automotive fuel demand

MWh

478.401

Fuel supplied at service stations. Includes
fuel for recreational nautical activity, due to a
lack of disaggregated data

Annual per capita automotive fuel demand (de
facto population)

kWh/person

4.181

De facto population = residents + annually
prorated visitors

Number of electric cars

N/A

Negligible

Registered in Menorca

Electric cars as percentage of total

%

Negligible

Registered in Menorca

Number of electric motorcycles

N/A

Negligible

Registered in Menorca

Electric motorcycles as percentage of total

%

Negligible

Registered in Menorca

Annual ADT main motorway

Vehicles/day

9.351

Measured at kilometre marker 20,4

Number of passengers using regular public
transport.

N/A

2.060.359

1 Table 9.2. Indicators for land transport.
Source: prepared by the authors using data from the Menorca Island Council and OBSAM.
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RESIDENTIAL, SERVICE, INDUSTRIAL
AND PRIMARY SECTORS

Units

2013 Values

Annual LPG consumption

MWh

59.356

Annual diesel consumption for heating

MWh

96.495

Annual natural gas consumption

MWh

8.251

Total annual consumption of LPG, diesel for
heating and natural gas

MWh

164.102

Total annual per capita consumption of LPG,
diesel for heating and natural gas (de facto
population)

kWh/person

1,43

Annual red diesel consumption

MWh

38.556

Comments

De facto population = residents + annually
prorated visitors

1 Table 9.3. Indicators for the residential, service, industrial and primary sectors.
Source: prepared by the authors using OBSAM data.

GENERAL INDICATORS

Units

2013 Values

Comments

Direct CO2 emissions

t

544.818

Does not include air or maritime transport

Per capita CO2 emissions (de facto population)

t/person

4,76

De facto population = residents + annually
prorated visitors

Annual primary electricity consumption

MWh

1.915.844

Does not include air or maritime transport.
Not factoring in transformational losses
(secondary energy)

Annual per capita primary energy consumption
(de facto population)

kWh/person

16,74

De facto population = residents + annually
prorated visitors

Annual final energy consumption

MWh

1.129.419

Does not include air or maritime transport

Annual per capita final energy consumption (de
facto population)

kWh/person

9,87

De facto population = residents + annually
prorated visitors

1 Table 9.4. General indicators.
Source: prepared by the authors using OBSAM data.
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Glossary of abbreviations and acronyms
This document uses the European numeric format. Therefore, a comma is used as a decimal separator and
a full stop is used to separate thousands.
AANP: Área de Alto Nivel de Protección (High Level Protection Area)
ADT: average daily traffic
AENA: Aeropuertos Españoles y Navegación Aérea (Spanish Airports and Air Navigation)
AIP: Área de Interés Paisajístico (Area of Scenic Interest)
APT: Área de Protección Territorial (Territorial Protection Area)
CIM: Consell Insular de Menorca (Menorca Island Council)
CIPFP: Centro Integrado Público de Formación Profesional (Public Integrated Professional Training Centre)
CMES: Col·lectiu per a un Nou Model Energètic i social Sostenible (Collective for a New and Socially Sustainable Energy Model)
CO2: carbon dioxide
DEM: Directrices Estratégicas de Menorca (Strategic Guidelines for Menorca)
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DEM-e: Directrices Estratégicas de Menorca en materia de energía (Strategic Energy Guidelines for Menorca)
DHW: domestic hot water
EU: European Union
GEA: Grupo de Estudios y Alternativas (Studies and Alternatives Group)
GEEDS-Uva: Grupo de Energía, Economía y Dinámica de Sistemas de la Universidad de Valladolid (Energy, Economics and Systems Dynamics Group of the University of Valladolid)
GOB: Grupo Balear de Ornitología y Defensa de la Naturaleza (Balearic Ornithology and Nature Defence
Group)
GOIB: Govern de les Illes Balears (Regional Government of the Balearic Islands)
G4V: Grid for vehicle
IBI: impuesto de bienes inmuebles (real estate tax)
ICAEN: Instituto Catalán de la Energía (Catalan Energy Institute)
IDAE: Instituto para la Diversificación y el Ahorro Energético (Institute for Diversification and Energy Saving)
IME: Institut Menorquí d’Estudis (Menorcan Institute of Studies)
LCCTE: Ley de Cambio Climático y Transición Energética ( Climate Change and Energy Transition Act)
LIFE+BOSCOS: European Life Programme project on “Sustainable forestry management of Menorca in a
context of climate change”
LINCC: Laboratorio Interdisciplinar sobre Cambio Climático (Interdisciplinary Laboratory on Climate Change)
LPG: liquefied petroleum gas
MISE: Ministero dello Sviluppo Economico (Italian Ministry of Economic Development)
OBSAM: Observatorio Socioambiental de Menorca (Menorca Socio-Environmental Observatory)
PIME Menorca: Federación de la Pequeña y Mediana Empresa de Menorca (Menorca Federation of Small
and Medium-Sized Businesses)
QU Belfast: Queen’s University Belfast
REE: Red Eléctrica de España (Spanish Electricity Grid)
SA / S. A.: sociedad anónima (anonymous company - a type of corporation)
TU Delft: Technische Universiteit Delft (Delft University of Technology)
UIB: Universitat de les Illes Balears (University of the Balearic Islands)
UNEF: Unión Española Fotovoltaica (Spanish Photovoltaic Union)
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UPV: Universitat Politècnica de València (Valencia Polytechnic University)
VPP: virtual power plant
V2G: vehicle to grid
ZEPA: Zona de Especial Protección para las Aves (Special Protection Area for Birds)

Units
Unitats d’energia
kWh: kilowatt hour
MWh: megawatt hour
GWh: gigawatt hour

Units of mass
kg: kilogram
t: tonne
t CO2: tons of carbon dioxide. Unit of measurement for gas emissions.

Units of power
kW: kilowatt
MW: megawatt
MWp: megawatt-peak. Expresses the power generated by a renewable energy facility under fixed conditions.

Other units
h: hour. Unit of time.
Equivalent hours (renewable energy production): the number of hours a renewable energy facility would
have to function at maximum efficiency in order to generate a given amount of energy. Unit of time.
km2: square kilometre. Unit of area.
m: metre. Unit of length.
m2: square metre. Unit of area.
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Metric prefixes
The following prefixes can express multiples and submultiples of any unit:
µ: 10-6
m: 10-3
k: 103
M: 106
G: 109
T: 1012
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APPENDIX I

Examples
Below, we describe some examples which may serve as a reference for the package of actions proposed
for the energy transition.

Electricity system
Renewable Island: Bornholm
Falta le texto inglés: With an area of 588 km2 and a population of 40.000, Bornholm (Denmark) is an example of an
island with a high level of renewable energy penetration. The
island’s 31 MW of installed power from wind, solar and biomass generates 30% of its electrical energy. In addition,
there are plans to increase the contribution from renewables
to 100% by 2050.

Large-scale battery storage: Australia
A large-scale electricity storage system has been used in
South Australia since November 2017, connected to a 315
MW wind farm. It consists of a set of Tesla batteries with a
capacity of 129 MWh and a power of 100 MW.

Residential sector
Tax credits for solar energy systems:
Madrid City Council
Madrid City Council offers a 50% reduction in real estate tax
over 3 years for buildings with either photovoltaic or thermal
solar energy systems.
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Funding programme for energy-efficiency
upgrades to buildings: EuroPACE
The European EuroPACE programme covers up to 100%
of the costs for energy efficiency projects for buildings. The
costs are repaid from efficiency savings over up to 20 years,
through additional charges on property tax bills.

Service sector
Decarbonisation of Menorca’s tourism sector:
Artiem Hotels
Driven by both a commitment to sustainability and a desire
to reduce costs, the Menorca hotel chain Artiem Hotels has
launched a decarbonisation strategy for its hotels. Based on
monitoring the energy efficiency of its facilities, the projects
it has put in place have brought a considerable economic
return, despite the substantial initial investment. In 2017, it
announced the ambitious objective to reduce its CO2 emissions by 80% over 8 years.

Driving the municipal energy transition through
public participation: The Ecooolocal project
The Ecooolocal project seeks to foster a new energy culture,
reducing municipal energy consumption through an analysis
of energy expenditure involving extensive public participation. The project was started by the non-profit organisation
Ecooo, replicating the success of the Rubí Brilla project from
Rubí in the province of Barcelona. The project also involved
the creation of a network across several municipalities to
share best practice.
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Land transport
Vehicle sharing: ECOV
By installing interactive signs on urban roads, the French
initiative ECOV helps people to carpool, converting private
cars into a form of public transport.

Facilitator
A pioneering energy transition project: Vilawatt
The Vilawatt project, launched in the city of Viladecans (Catalonia) with support from the European Union, aims to create a comprehensive local energy operator to manage the
energy system, bringing together the public, businesses and
local government to improve energy efficiency. The operator
will promote the use of energy savings to finance energy
efficiency upgrades to residential buildings and will introduce
a local energy currency to strengthen the local economy.

A body to direct energy policy:
The Catalan Energy Institute (ICAEN)
The ICAEN is responsible for drawing up and implementing
energy policy in Catalonia, especially in the field of energy
saving and efficiency, and developing renewable energies.
Its helps to coordinate all the actors involved in the energy
system, facilitating the energy transition process.
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Public participation
Collective self-consumption: Generation kWh
Generation kWh is an initiative launched by the green electricity cooperative Som Energia for the collective generation
of green energy. Each member of the cooperative can invest
in energy shares in communal renewable energy projects.
In return, they gain a share of the energy generated at cost
price for the following 25 years, as well as recouping their
investment, without interest.

Legislation
Island energy policy: Italy
The 20 smallest islands of Italy have specific economic legislation to promote the use of renewable energies in the energy mix. This legislation, introduced by the Italian Ministry
of Economic Development (MISE), is aimed at covering at
least 10% of the islands’ electricity demand with renewables
by 2020.
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APPENDIX II

Resources
This appendix lists some important values relating to local renewable energy use:
Value and units
Average solar irradiance

1717 kWh/m2·year

Photovoltaic generation equivalent hours

1390 h/year

Wind power equivalent hours at 50 m

1720 h/year

Biomass that can be extracted at a sustainable rate

35.400 MWh/year
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