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1. Why the islands

La Valletta 18 May 2017 - Political declaration on CLEAN ENERGY FOR EU 

ISLANDS

Inhabited EU islands are often well placed to employ innovative solutions and attract energy investments 

that integrate local renewable production, storage facilities and demand response in order to achieve 

interoperable, economic, environmentally friendly and sustainable energy systems, to implement the key 

priorities of the Clean Energy for all Europeans package;

[…]

We underline that several of them are already global frontrunners with innovative approaches for 

integrating variable renewable energy into energy systems and for reducing the emissions from transport,

[…]

Acknowledging that most EU islands face high energy costs and challenges regarding energy security of 

supply due to their geographic insularity, small economies of scale, and in many cases, reliance on 

imported fossil fuels and limited or lack of connection to the EU single energy market; 

[…]



1. Why the islands

La Valletta 18 May 2017 - Political declaration on CLEAN ENERGY FOR EU 

ISLANDS

State our joint determination to further promote and support tailor-made clean energy 

transitions for islands, while preserving security of supply; 

Will work towards initiating a forum bringing together concerned Member States, 

representatives of islands, academic institutions, international and civil society organisations, 

and private sector stakeholders including investors, to share best practice in financial and 

regulatory tools and promoting best available technologies, with the aim to take action on the 

ground; 

Endeavour to support the Clean Energy for EU Islands Initiative with a perspective of a long 

term framework to promote replicable and scalable projects with funding, from private 

sector investors and where relevant existing EU funding, and technical assistance, to 

accelerate the clean energy transition on all EU islands



1. Why the islands – summarising

• Each island has its specific features  Not a panacea solutions but tailor-made ones

• Methodologies, best practices and successful examples are to be shared

• On islands, the price for energy can be up to 400 % higher than on the mainland

• Many islands face the same challenges:

– peak demand (energy, waste, infrastructures, etc.) during the tourist season, 

excessive for most of the year 

– maintaining the demography

– providing vocational training and jobs for local people

– protecting the natural coastal and marine environment

– finding the necessary funding to provide public services (small and aging population)



2. Main initiatives promoted by the EU

Clean Energy for Islands Initiative 
The Paris Agreement acknowledges that islands are particularly vulnerable to climate change, and over-

dependent on fossil fuels and energy imports. Many of Europe’s 2400 islands are small isolated systems and 

small markets. However on these islands15 million Europeans live. 

In particular, it will: 

1. Promote energy self-reliance of islands; 

2. Encourage the reduction of the dependency on costly fossil fuel imports, easing the strain on public 

budgets; 

3. Deliver best available, tailor-made solutions to boost renewable energy in the islands. 

In cooperation with the European Parliament, the Commission in 2018 set up a

Secretariat to deliver the objectives of the Clean Energy for EU Islands

Initiative. The Secretariat acts as a platform of exchange of best practice for islands'

stakeholders and provides dedicated capacity building and advisory services.



2. Main initiatives promoted by the EU

To go beyond the

objectives set by the EU

for 2020, reducing the

CO2 emissions in their

respective territories by at

least 20%

To promote Island

Sustainable Energy

Planning (iSEAPs)

Create clusters of

islands working together

to overcome multilevel

governance barriers in

sustainable energy

planning and project

implementation

Develop capacity within

island authorities

Take action to mitigate and

adapt to climate change

and build resilience at local

level

Extending the synergies

beyond energy, transport and

ICT to also include water and

waste, directly addressing

circularity in the economy.

Some objectives:



3. Islands as use case

• Orkneys (UK)

• Samso (DK)

• Madeira (PT)

• Kythnos (GR)

• Mesogia (GR)

WiseGRID technologies and solutions will be

packed within 9 different products, the impact of

which will be demonstrated under real life

conditions in 4 large scale demonstrators.

Four key aspects are being addressed: (a)

Demand Response, (b) Smartening the

Distribution Grid, (c) Demonstrating Energy

Storage Technologies and (d) the Smart

Integration of Grid Users from Transport.

What are they 

doing:



SMILE overall objective

 To demonstrate a set of both technological and non-technological

solutions targeting the distribution grid to enable:

– Demand response

– smart grid functionalities

– storage and energy system integration

 3 large-scale demonstrators:

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731249



Demonstrator Specific Goals

Each case study represents an important energy challenge that is common to several locations in Europe, on 

islands as well on the mainland.

 Madeira is a total energy island, which means that it is not connected to any other landmass electrically.

 Orkney has some of the highest recorded levels of “fuel poverty” in the UK.

 Samsø’s energy demand is very consistent as it is dominated by the demand from berthed yachts and 

associated tourism.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731249



Overall Goals - Orkney

 Alleviate fuel poverty in Orkney

 Maximising the productivity of the existing generation assets

 Support the rollout of electric vehicles

 Transform a semi-smart grid system (management of 

generation only) into a full smart system (management of 

generation and demand)

 Use existing grid infrastructure and integrating new 

communications and control systems, new control systems, 

new controllable energy demand for heat and transport
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731249



Overall Goals - Samsø

 To make better use of the green electricity produced on the island (minimize the 

electricity export)

 To make the Ballen marina more attractive for sailors, tourists, and the local 

citizens

 To improve the quality of life in order

to attract settlers.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731249



Overall Goals - Madeira

 Roll out of smart metering systems generating a significant quantity of data

which will feed into a new control system enabling smartening of the grid.

 This, coupled with demand side management techniques (including market

mechanisms such as dynamic pricing) and storage technologies, will help to:

– address the increasing strain on the grid

– facilitate significant additional solar capacity

in the future – taking advantage of the

island’s natural renewable resources.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731249



4. Island projects: the ES-4

• Unije (HK)

• Bornholm (DK)

• Madeira (PT)

• Menorca (SP)

• Norderney (DE)

• Psara (GR)

• La Graciosa (SP)

• San Pietro (IT)

• Aran (EI)

• Lesbos (GR)

• La Réunion (FR)

• Majorca (SP)

• Gotland (SE)

• Isle of Wight (UK)

• Procida (IT)

• Hinnøya (NOR)

• Favignana (IT)

• Evia (GR)

To increase the RES 

penetration through 

Virtual Power Systems, 

Energy Management 

Systems, storages

To deliver a cloud-based ICT platform for

RES and storage enabled infrastructures,

supporting a holistic cooperative energy

management strategy at the community

level

Objectives:



2 – Objectives, concept and expected outcome

 To create an Investment Planning Tool ready to guide EU islands decision makers in the design of 

cost-effective Action Plans for decarbonizing their energy systems.

 To carry out a complete demonstration program up to TRL 8 in three Lighthouse Islands, involving 

seven interventions from seven use cases

To ensure a large project replication

 To engage islands inhabitants in the transition towards a low carbon economy

To protect the islands ecosystems preserving its biodiversity, its cultural heritage, making them 

attractive for tourism

To create a critical mass of professionals ready to replicate INSULAE
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824433



5 – USE CASES

#1 - Joint management of 
hybridized RES and storage

• Reduce costs

• Minimize GHG emissions

• Increase grid’s performance

#2 - Smart integration and 
control of water and energy 
systems

• Consumption reduction

• Enable the use of RES to 
power desalination plants

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824433



5 – USE CASES

#3 - Empowerment of 
islands’ energy communities 
through 5G and IoT 
technologies for flexibility 
services

• Boost islands decarbonisation

• Strengthen islands local economy

• Improve grid’s performance

#4 - Transition to DC grids

• Minimization of the grid connection 
cost and power losses 

• Allow a higher share of renewable 
energy production in the grid

• Faster introduction of electric 
vehicles

• Provision of auxiliary grid services by 
storage

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824433



5 – USE CASES

#5 - Local bio-based economies 
supporting the electrical, 
thermal and transport systems 
integrated management

• Decrease in fossil fuels use 

• Increase in the air quality 

• Improvement of local 
economy

#6 - Electrification of the islands’ 
transport looking to grid 
frequency and voltage regulation

• Islands decarbonization (High 
Impact!)

• Provide new flexibility services 
assisting RES integration and 
grid stability

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824433



5 – USE CASES

#7 - Storage and power electronics for 
the stabilization of weak grids and 
microgrids

• Ensure a safe and stable electricity 
supply

• Allow a smarter and automated 
management of the grid

• Enable the provision of demand 
response and flexibility services

• Balance the production coming from 
RES

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824433



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824441. 

Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European 

Commission. The European Commission is also not responsible for any use that may be made of the information contained herein.

MUSE GRIDS Vision

20

Demonstrate in two INSPIRING 

DEMOSITES (Osimo and Oud-

Heverlee) a set of both 

technological and non-

technological solutions towards 

local energy independency via 

the promotion of 

SMART ENERGY SYSTEM

MUSE Grids aims to be a 

lighthouse/ inspiration project

for EU.



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824441. 

Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European 

Commission. The European Commission is also not responsible for any use that may be made of the information contained herein.

MUSE GRIDS Vision

21

A Smart Energy System is defined as an approach in which smart electricity, thermal, water, gas grids

etc. are combined with storage technologies and coordinated to identify synergies between them in

order to achieve an optimal solution for each individual sector as well as for the overall energy system.”



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824441. 

Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European 

Commission. The European Commission is also not responsible for any use that may be made of the information contained herein.

MUSE Grids Key Challenges

22

Some of the key challenges of exploiting the synergies between energy supply networks include:

 The complicated interactions and interdependencies between energy supply networks have

not been clearly understood. Design and operation planning of energy supply needs these

issues, to which there are no commercial tools available

 No standard available for grids coupling technologies: network interfaces have relevant

different characteristics.

 The fragmented institutional and market structures of different energy systems is often a

barrier to realise the benefits of synergies between energy networks.

 Integration of multiple energy supply networks would result in a more complex energy

system to manage and operate.

 Grids coupling technologies and solutions have been generally considered in the context of

objectives and constraints at the distribution level, not necessarily reflecting on the impact on

the design and operation of energy systems at the national level.



5. Projects and calls in the near future

LC-SC3-ES-8-2019: European Islands Facility - Unlock financing for energy transitions

and supporting islands to develop investment concepts (Deadline for submission of proposal: Feb 2019)

Scope:

To set up and run a 'European Islands Facility' which offers expertise and/or financial support and services to 

islands, able to:

• offer expertise and/or financial support to develop, within a limited period of time, innovative cost-

effective investment concepts

• provide, inter-alia: translation of ambitions into a holistic energy transition plan, assistance in modelling of 

the energy transition on the island(s), a clear identification of the individual potential project pipeline(s), legal 

analysis and support, a description of how the investments will be financed and, if relevant, how the 

financing will be mobilised locally, advice on available funds and a design of the process to launch the 

investments […]

• maintain a public, searchable portal with the energy transition plans and project proposals that it has 

supported and developed, share and spread knowledge and best practices based on a sound and inclusive 

outreach strategy, with the aim to engage as many islands as possible in the energy transition

• …



5. Projects and calls in the near future

LC-SC3-ES-4-2018-2020: Decarbonising energy systems of geographical Islands

Expected scope: renewable integration, smart grid aspects and modelling for DR schemes

LC-SC3-ES-11-2020: Rapid Relief through Transitions on Islands

Expected scope: demonstrate solution(s) for rapid transition towards low carbon generation and 

involvement of communities



5. Our vision

• RES are the first solution for the energy transition on islands 

 Which are the specific feature of the island under 

investigation? Location, geography, nature, boundary 

conditions, etc.

• Planning is mandatory (e.g. iSEAP)  Necessary to avoid 

"dumb" installations

• Storages are a key enabler for both RES and existing plants 

to manage the grid  In the transition phase, currently, 100% 

RES is not realistic nor desirable

• Improvement of the existing grid is mandatory to allow the 

integration of new assets



5. Our vision

Beyond the RES-only concept

• Zero petrol islands: mobility has to be tackled as well as heavily rely on conventional fuel! 

Integration of EVs, e-boats, electrical H&C, power-to-X, power-to-water

• Energy efficiency is sometimes neglected in the island environment  loads can be reduced

• Circular islands: EC is promoting 

that as part of the transition. Waste 

and water management and 

planning are pivotal



Francesco Peccianti

francesco.peccianti@rina.org


