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1 Introduction 

The EU Island Facility NESOI (New Energy Solutions Optimised for Islands) is a four-year 
Horizon 2020 project funded under call topic LC -SC3-ES8-2019 (European Islands Facility 
ðUnlock financing for energy transitions and supporting islands to develop investment 
concepts). It began on 1 October 2019 and will finish on 30 September 2023 and is made 
up of a multi -disciplinary consortium consisting of 10 partners from 9 EU member states. 
It has a total budget of û10 million of which approximately û3 million is dedicated to a 
cascade funding mechanism to provide direct financial support to EU Islands. Coupled to 
consortium capacity building activities, the facility aims to mobilize  more than 100 Mû 
of investment in sustainable energy projects to an audience of 2 .400 inhabited EU 
islands by 2023, giving the opportunity to test innovative energy technologies and 
approaches in a cost-competitive way  and leading to an expected 440 GWh/year in 
energy savings. 

1.1 Scope and Objectives 

A research of critical technologies to  be applied in islands for the promotion of energy 
transition has been carried  out in this task. Starting from the results of the co -creation 
survey prepared in Task 1.1, a technology scouting has been carried out in this task. This 
scouting has a double aim: i) to identify the critical technologies that should boost the  
energy transition in islands to be promoted through the NESOI platform, ii) to identify 
relevant stakeholders with the  capabilities and interest to invest in energy related 
projects on isla nds. In this framework a market technology research  will be performed, 
and weaknesses and strengths of existing players/technology clusters  are assessed. 
 

1.2 Document Structure and Methodology 

The Document has been structured reporting in the initial paragrap hs a review of the 
survey results from a point of view of the emerged technologies.  
The analysis of the results of the Survey have been organized such that clusters of 
critical technologies to be applied on island energy transition projects have been 
defi ned. 
Each of the identified Technology Clusters has been then thoroughly analyzed in terms 
of a scenario analysis, depicting main trends in terms of publications in patent 
literature, geographical areas of interest  and main players.  
 
Then a technology scouting is carried out, where the technology cluster (or the 
technologies pertaining to the identified cluster) are analyzed highlighting latest 
developments and commercial or active pilot or demonstrating projects available 
(further enlarging main players id entified in the scenario analysis).  
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At the end a SWOT analysis is reported for each of the analyzed technology cluster while 
at the end there is a comparison and resume of main characteristics of the analyzed 
technologies in terms of the following param eters: 

- Technology Readiness Level 
- Cost Factors 
- Potential interest of stakeholders of the survey  
- Etc. 

1.3 Relations to other Work Programmes 

The analysis conducted contributes in WP3, specifically Task 3.2 where a comprehensive 
technology pairing will be developed  with the  aim to benchmark technologies with 
respect to the  addressed need(s). Strenghts, weaknesses, threats and opportunities 
highlighted through the detailed technology scouting in Task 1.3 will help define  the 
most suitable technologies (from technical , marker readiness, social, environmental etc. 
point of views) to be supported both via private financing and public financing  (including 
various EU-based schemes) will be evaluated.  The outcomes of this task contribute to 
the aboce mentioned activities to gether with the outcomes of Task 1.4 òOverview of 
regulatory situations and sustainable business models on islandsó. 
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2 !ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ ǎǳǊǾŜȅ 
Results gathered from the Technology Survey have been analyzed in order to retrieve 
main results re lated to Task 1.3 objectives.  About 800 projects have emerged from the 
survey at the time when the deliverable has been prepared . 
Projects cited in the survey  can be classified in 4 main categories, according to their 
main objectives:  

- Energy Efficiency Projects  
- Renewable Energy Projects 
- Sustainable Mobility Projects  
- Energy Management Projects 

 
Each category has been analyzed in order to define what are the main applications and 
related specific technological solutions or initiatives that have been developed , 
according to the description that the subjects involved in the projects gave during the 
survey: 

 

Figure 1 Macro-categories of the islands initiatives and projects emerged from the survey  

 

2.1 Energy Efficiency related Projects ð Survey 
Analysis 

When considering Energy Efficiency projects, main applications emerged from the survey 
are related to electricity generation and distribution and HVAC systems.  
No projects related to industrial heat production emerged from the survey.  

Energy 
efficiency

364
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energy

167
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156

Energy 
management

113
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Figure 2 Application areas in e nergy efficiency related projects emerged from the survey  

 
In Electricity Generation and Distribution applications , the main technological 
solutions equally share the same quote of projects.  
This can indicate a non prominent solution emerged for the specified application . 

 

Figure 3 Main technological solutions i n the application area of Electricity Generation and 
Distribution ð Energy Efficiency projects emerged from the survey  
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In HVAC systems applications emerged in  energy efficiency related projects , the specific 
technological aspects are:  

- retrofitting of existing heating/cooling installations on a single building level  
- Solar thermal facilities (applications for domestic and indu strial use)  
- replacement of heating units or installation of systems that help save energy  
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Figure 4 Main technological solutions in the application area of H VAC Systems ð Energy Efficiency 
projects emerged from the survey  

 
Lighting  is the third sector where energy eff iciency projects find application.  As can be 
seen from the pie chart  in Figure 5, initiatives are mostly targeted to public (street 
lighting or public buildings) : 

 

Figure 5 Main initiatives  in the application area of lighting  ð Energy Efficiency projects emerged 
from the survey  
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Figure 6 Main technological solutions in the application area of Electrical Equipment Upgrading  ð 
Energy Efficiency projects emerged from the survey  
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Figure 7 Application areas in renewable energies related projects emerged from the survey  

 
When considering renewable electricity produ ction, main adopted technologies seem to 
be related to  solar (thermal and /or  photovoltaic).  Some technological solutions regard 
the exploitation of wind, hydro -electric power or marine (waves).  

 

Figure 8 Main technologies in the application area of electricity production  ð Renewable Energy 
projects emerged from the survey  
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When considering projects related to thermal energy production it is interesting to 
observe that a lmost no adopted solutions referred  to biomass or biogas. Solar thermal 
and geothermal (where it can be applied) appear to be the most adopted technological 
solutions for the renewable thermal energy production : 

 

Figure 9 Main technologies in the application area of thermal energy  production ð Renewable 
Energy projects emerged from the survey  
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Figure 10 Application areas in sustainable mobility related projects emerged from the survey  

 
Following (Figure 11) is the percentage sharing of initiatives in the application area of 
low carbon vehicles acquisition, that involve mostly the upgrade of the public asset of 
the islands; municipal fleet renovation and/or acquisitio n of electric vehicles for public 
transportation. Minor but significative percentage of projects targeted the private 
sector through initiatives aimed at facilitating  the acquisition of electric mobility 
solutions: 
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Figure 11 Main initiatives  in the application area of low carbon vehicles acquisition  ð Sustainable 
mobility  projects emerged from the survey  
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Figure 12 Main initiatives  in the application area of urban level sustainable mobility measures  ð 
Sustainable mobility  projects emerged from the survey  

 
Even if in less percentage it is interesting to report the main initiatives practiced from 
the islands at urbanistic level and exploiting internet and social media communication 
technologies. Hence, th e  development, financing and facilitation of vehicle sharing 
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Figure 13 Application areas in energy management related projects emerged f rom the survey 

 
In the energy storage domain, batteries  represent the most applied technological 
solution (Figure 14):  
 

  

Figure 14 Main technologies in the application area of energy storage solutions ð Energy 
Management projects emerged from the survey  
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Figure 15 Main technologies in the application area of facility monitoring, consumption 
accounting and energy management solutions ð Energy Management projects emerged from the 

survey 
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3 wŜƴŜǿŀōƭŜ ŜƭŜŎǘǊƛŎ ƎŜƴŜǊŀǘƛƻƴ 

3.1 Marine technologies 

3.1.1  Marine Technologies - Technology scouting 1,2 

Following is reported a brief scenario analysis describing pa tent literature trend data 
related to the investigated technology; i.e. tide or wave power plants and the utilization 
of wave or tide energy to generate electricity.  
The data have been extracted through the access to a database of patent literature 
(Derwent innovation 3) and the utilization of specific search queries, including IPC codes 
in the case of patent searches. The time interval ranges from 2010 to date, even if, 
considering that patent applications are kept unpublished for a period of about 18 
months at least, data related to 2020 are not reported in the graphs; their number can 
indeed be strongly influenced and underestimated due to the explained reasons.  

Table 1 Search Query ð Marine Wave Energy Electric Generation Technologies 

 

Search Query ð Marine Wave Energy Electric Generation Technologies  

IPC=((C01B003302 OR C01B0033021 OR C01B0033023 OR C01B0033025 OR C01B0033027 OR 
C01B0033029 OR C01B003303 OR C01B0033031 OR C01B0033033 OR C01B0033035 OR C01B0033037 OR 
C01B0033039) OR (C23C001414 OR C23C001416 OR C23C001418 OR C23C001420) OR (C23C001624) OR 
(C30B002906) OR (F21L0004) OR (F21S000903) OR (G05F000167) OR (H01G000920) OR (H01L0025) OR 
(H01L0027142) OR (H01L0031) OR (H01M0014) OR (H02J000735) OR (H02S0010)) 

 
 
The number of inventions extracted from the database and related to the investigated 
technology amounts to about 13000, when considering publications started from 2010. 
From this dataset the following graphs have been extracted that describe trends in 
terms of number of publications per year, main assignees and main country codes:  
 

 

                                         
1 άA review of the technologies for wave energy extractionέΤ E. Rusu and F. Onea; Clean Energy, 2018, Vol. 2, No. 1, 
10ς19 
2 Wave Energy Technology Brief; IRENA 2014 
3 https://www.derwentinnovation.com/  

https://www.derwentinnovation.com/
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Figure 16 Marine Technologies - Trend of Published Patent Documents ( INPADOC families) ð 
(2010-2019) 
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Figure 17 Marine Technologies ð Main Assignees of Published Patents (2010-2019) 
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Figure 18 marine Technologies - Main Country Codes (2010-2019) 

  Patent publications have increased steadily in the analyzed time interval (obviously the 
number of patents in 2019  can be underestimated due to the time interval of latency 
before a patent can be published), showing a strong interest to invest in marine 
technologies; China, Republic of Korea, United States and Japan are the main 
geographical areas where patents have been published. 
 
Marine energy converter technologies are still in a stage of development , even if  
companies are thoroughly investing economic resources to introduce innovations in this 
field. When considering wave energy  there are two components that can b e extracted: 
potential energy  (where the water is forced against gravity from  the wave trough and 
crests) and the kinetic energy component  (the water oscillating velocity ).  It is important 
to design a structure that can efficiently  capture and harvest the energy transmitted by 
the waves. Moreover the structure must be  able to survive the marine environment  
(storm events). One means to convert the wave energy into mechanical energy  is by 
using a generator that is fixed (on the sea bottom or  shoreline) with p arts of this system 
in motion. During recent  decades, floating systems were introduced that are  capable of 
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being deployed offshore. The systems can be designed and targeted to take advantage 
of both potential  and kinetic energy, individually or at the same  time . 
 
From a technology classification point of view, there are three main categories  of wave 
energy converters:  

- oscillating water columns that use trapped air pockets in a water column to drive 
a turbine;  

- oscillating body converters that are floating o r submerged devices using the wave 
motion (up/down, forwards/ backwards, side to side) to generate electricity; and  

- overtopping converters that use reservoirs to create a head and subsequently 
drive turbines.  

According to IRENA report [1], there are hundreds of pilot projects around the world, 
only a few at a commercial level , with the demonstration of 10 MW wave energy farms 
as a key prove for  success of this technology. 
Systems may be fixed, submerged or floating. The system s can be used as independent 
generators or as part of breakwaters or harbor infrastructure. Most of the systems are 
still in the R&D stage, and the rated capacity may vary from 15 kW to 5900 kW ; some 
point absorbers appear underrated and they could be deve loped into wave farms in the 
future.  In the following figure  (IRENA Technology Brief; 2014) is reported an overview of 
the wave energy converte r technologies:  

 

Figure 19 Main wave energy converter technologies, systems and princip les (IRENA; 2014) 

While in the following figure 4,5 are reported main feature s (dimensions, companies and 
devices involved, energy generation capacity, project advancement)  of some 
commercial or demonstration wave energy converters:  
 
 
 

                                         
4 Rusu E, Onea F. Estimation of the wave energy conversion efficiency in the Atlantic Ocean close to the European 
islands. Renew Energy 2016; 85:687ς703. 
5 Rusu L, Onea F. The performances of some state of the art wave energy converters in locations with the worldwide 
highest wave power. Renew Sustain Energy Rev 2017; 75:1348ς62. 
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Figure 20 Main characteristics of some commercial available wave energy converters [ 4,5] 

 
 
Geographical aspects influencing the exploitation of Wave Energy Converters[1]  

The best wave conditions for exploitation are in medium -high latitudes and deep waters 
(greater than 40 m deep), since wave energy is found to reach power densities of 60 -70 
kW/m in those locations. For example, countries like Australia, Chile, Irel and, New 
Zealand, South Africa, the UK and the US have excellent wave sources with average 
power densities of 40 -60 kW/m.  In order to get an hint on which geographical areas can 
be more profitable involved in wave energy projects, it can help to consider t he fact 
that  from the energy aspect, the most attractive areas are found between 30 ð60° in 
both hemispheres, with the total theoretical energy potential around 32000 TWh/yr 6.  
 

 

Figure 21 Total wave power : annual means estimated f or (a) continents and (b) countries [ 1] 

Figure 21 reports the total wave power distribution (expressed in gigawatts) for various 
coastal environments based on the National Oceanic and Atmospheric Administrationõs 
WaveWatch III data7. As can be seen, wave power is more consistent around Australia, 
followed by the USA and Chile, while Portugal and France show much lower values. A 
possible explanation for these results may be that, for this work, the entire coastal area 

                                         
6 Lewis A, Estefen S, Huckerby J, et al. Ocean energy. In: The IPCC Special Report on Renewable Energy Sources and 
Climate Change Mitigation. Cambridge/New York: Cambridge University Press, 2011 
7 Gunn K, Stock-Williams C. Quantifying the global wave power resource. Renew Energy 2012; 44:296ς304 






























































































































































































































































































