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Clean energy in European Islands
Islands across the world concentrate more than one tenth of the
global population, i.e. approximately 750 million people that live in
numerous island regions of our planet. At the same time, the total
number of islands around the globe is estimated at 85.000, with
inhabited ones corresponding to almost 15% and with a consider-
able part of the latter comprising also remote areas, distant from
mainland regions. Owing to that, it is often the case that similar
islands, and especially the smaller-scale ones, do not appreciate a
fair representation of their needs and rights, which in turn results
to limited political influence and insufficient and/or obsolete local
infrastructure that hinders economic development of these areas
and contradicts the objectives of cohesion policies between
different geographical regions.

To that end, one of the main issues faced by island regions
nowadays concerns their energy supply. This creates several lim-
itations currently but also future opportunities for islands. In
more detail, many islands comprise vulnerable areas that face se-
curity of energy supply issues together with the adverse impacts
of climate change. At the same time however, it is often the case
that islands stand as the ideal test-vehicles for the application of
new energy solutions relying on the vast exploitation of local,
renewable energy sources (RES). This is largely owed to the fact
that the cost of energy in these areas is often remarkably high
due to the extensive use of oil-based power generation relying
on oil imports and due to the uneven energy needs on a seasonal
basis which challenge the design (over-sizing issues) of local po-
wer generation systems.

Towards this direction, the European Commission has recently
launched the Clean Energy for EU Islands Initiative, aiming to put
forward the energy transition of European islands and to support
them in becoming more self-sufficient, prosperous and sustainable.

In the same context, research on the energy transition of islands
nowadays focuses on the development of smart grids, introduction
of energy storage means, integration of different vectors and
advanced energy management aspects, as well as on the advance-
ment of related policies and regulations.

Acknowledging the above, the Special Issue "Clean Energy in
European Islands" consists of 11 cutting-edge research papers
that cover a spectrum of areas for the given subject, aiming to pro-
vide readily-available technological solutions for the upgrade of
islands’ energy infrastructure as well as policy and regulation rec-
ommendations for the acceleration of the envisaged energy tran-
sition, while also exploiting the results of successful European
research projects, such as PRISMI-Interreg and TILOS-Horizon
2020.
https://doi.org/10.1016/j.renene.2020.03.160
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Covered areas and respective papers of this special issue are given
in the following, with the wishful thinking that the results pre-
sented will offer a comprehensive guide for addressing the main
energy problems of both European islands and of islands across
the globe.

➢ Current Energy Situation across Different Island Regions
The first group of papers (4) provides a detailed record of the

current energy situation across different island regions,
capturing French islands, Faroe islands, Aegean Sea islands, and
a total of 44 global islands.
o G. Notton, J.L. Duchaud, M.L. Nivet, C. Voyant, A. Fouilloy, The
electrical energy situation of French islands and focus on the
Corsican situation

o D. Katsaprakakis, B. Thomsen, I. Dakanali, K. Tzirakis, Faroe
Islands: towards 100% R.E.S. penetration.

o A. Ioannidis, K. J. Chalvatzis, X. Li, G. Notton, The case for
islands’ energy vulnerability: Electricity supply diversity in 44
global islands.

o J.K. Kaldellis, D. Zafirakis, Prospects and challenges for clean
energy in European islands. The TILOS paradigm.

➢ Cutting-edge Clean Energy Solutions
Accordingly, the second group of papers (5) suggests a bundle

of innovative technological solutions and tools for the acceler-
ation of islands’ clean energy transition, spanning from load
flow analysis, forecasting and smart grid simulation tools to the
proposition of integrated energy and water systems and the
application of distributed energy generation andmCHP units for
island systems.
o E. Rikos, C. Perakis, The PRISMI proposal for a user-friendly
load-flow tool for analysis of island grids.

o D. Groppi, D.A. Garcia, G. Lo Basso; L. de Santoli, Synergy be-
tween smart energy systems simulation tools for greening
small Mediterranean Islands.

o K. Moustris, K.A. Kavadias, D. Zafirakis, J.K. Kaldellis, Medium,
short and very short-term prognosis of load demand for the
Greek Island of Tilos using artificial neural networks and
human thermal comfort-discomfort biometeorological data.

o C. Papapostolou, E. Kondili, D. Zafirakis, G. Tzanes, Sustainable
water supply systems for the islands: The Integrationwith the
energy problem.

o A. Anastasiadis, G. Vokas, Economic benefits of smart micro-
grids with penetration of DER and mCHP units for non-
interconnected islands.
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➢ Policy, Regulation and Innovations Aspects
Finally, the third group of papers (2) elaborates policy and

regulatory recommendations for enabling the clean energy
transition of islands while considering the contribution of
technological advancements on the one hand and the role of
innovative research and demonstration projects on the other.
o A. Papadopoulos, Renewable energies and storage in insular
systems: technological and regulatory perspectives.
o D. Boulogiorgou, P. Ktenidis, TILOS local scale technology
innovation enabling low carbon energy transition.
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