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Patent databases
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+ complementary sources :

• financial data

• norms, legislation

• specialized news outlets

VIA Inno and technology intelligence

Technology

intelligence

A branch of economic intelligence focused on the study of 

technological developments, innovation and research activities.

Mainly based on the analysis of data from patents and scientific publications, 

extracted from structured databases

Scientific publication databases+
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Work and research conducted through an array of collaborations :

Many applications

Industry
Public

Research

State & local 

government

• Throughout a year-long collaboration with Euskampus, Tecnalia and 

the University of the Basque Country, five different fields have been studied through patents 

and scientific literature :

› Global study of MRE trends

› Offshore wind turbines

› Foundations of offshore wind turbines 

› Subsea power cables for offshore wind

› Focus on the Basque and Navarre countries and links to Nouvelle-Aquitaine

➢ Studies / Analyses

➢ Training

➢ Methodological developments

• Which entities are behind technological 

developments? Where?

• Can we identify the main topics of research 

for each technology? Current trends? 



I – Global study of MRE trends through

patents and scientific publications

• Intensity of inventive activity for each main technology

• Geography of innovation, location of concrete projects

• Technological development trajectories

• Map of patent applicants per technology



Technology overview
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3 developed technologies

(middle-advanced TRL)

2 developing technologies

(early TRL)  

OTEC Osmotic Offshore Wind Wave Power TIDAL

595

366
290

58

9686

911

6511

4913

8417

4125

Scientific publications

Patents

❖ Different levels of technological development and of interest for each technological field.

2230



A low extension rate : technologies are close to geographic markets

19 

nove

mbre 

2018

Marine Renewable Energy6

Source : Questel Orbit ; Representation Via INNO by Google Drive

Protected countries and applicants strategy (1889 - 2015)

Unit : Number of patents families

Three main patent 
coverage areas : North 
America, Europe and Asia.

31% of american patents have been 

extended to Asia (Japan, China, 

Korea, India)

24% 

48% 

24% of the asian patents have been 

extended in USA.

38% 

34% 8% 

57% 



Global Framework : Marine energy facilities

19 
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2018

Marine Renewable Energy7

Source : OES (Ocean Energy Systems)

Offshore installations Worldwide

Units : Marine energy commercial and pre-commercial projects, marine energy test centers

A significant part of the
marine energy facilities
were built / are to be built
in the three mains patent
coverage areas : North
America, Europe and Asia.
We can also notice the
presence of Australia.

Tidal range

Wave power Water temperature difference

Salinity
❖ 4 big geographic test areas : North America, Europe, East Asia 

and Australia



Patent main path of Marine renewable energies 
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Main path of Patent citations on the five technological market (2000- 2018)

Unit : Number of articles by year

Osmotic
OTEC

Tidal
Wave

Offshore 

wind

Time

❖ We can see knowledge transfer between some technologies

❖ The biggest part of this knowledge transfer is between tidal, offshore and wave
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Actors publishing within different technological markets

http://viainno.fr/euskampus/representation.html


II – Offshore wind turbines

• Which parts of wind turbines are the subject of the most patents and 

scientific publications?

• Which industrial actors and universities are behind these developments?



Wind turbines and foundation : 
2230 patent families since 2000

Y02E-010/721 – Blade and Rotor
451 patent families since 2000

Y02E-010/726 - Nacelle
188 patent families since 2000

Y02E-010/723 - Turbine control
446 patent families since 2000Y02E-010/727 - Offshore tower

1 379 patent families since 2000

Source Orbit



Most patents focus on the foundation

Blade and Rotor Nacelle

Turbine control
Offshore tower

Source Orbit
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Applicants and countries of origin
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North America

USA : 239 patent families

• General Electric

• Clipper Wind Power

• United technologie

• Vestas wind systems

Europe

Germany : 328 patent families

• Senvion

• Wobben

• Siemens

• Strabag

• Voith

Uniited Kindom :115 patent families

• Statoil

• Hywind

• ITI Scotland

France : 78 patent families

• IFP

• DCNS

• CNRS

• Soletanche Freyssinet 

Asia

China 512 patent families

• Univ shangai

• Univ tianjin

• Univ Zheijiang

• Sinovel

Korea 300 patent families

• Samsung 

• Daewoo

• Hyndai

• KIOS

Japan 149 patent families

• Mitsubishi

• Hitashi

• Mitsui 

• Toda

World (PCT extension)

30 %

Spain : 52 patent families

• Gamesa

• Univ Barcelona

• Acconia Wind Power

• Esteyco

Norway 47 patent families

• Stat oil

• Hywind

• Sway

• Uni I Stavanger

Source Orbit



A growing amount of scientific publications - led by 2 universities

Blade and Rotor Nacelle

Turbine control
Offshore tower

Source Scopus
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The United States, China and the United Kingdom are the three main 

contributors to scientific publications

Source Scopus

Blade and Rotor Nacelle

Turbine control
Offshore tower

409

348

231

175

151

143

126

119

114

106

Norges Teknisk-
Naturvitenskapelige Universitet

Danmarks Tekniske Universitet

Aalborg Universitet

Delft University of Technology

Shanghai Jiao Tong University

University of Strathclyde

National Renewable Energy
Laboratory

Tianjin University

Harbin Engineering University

Gottfried Wilhelm Leibniz
Universitat

United States
1.608

China
1248

United Kingdom
1159

Germany
858

Denmark
713

Norway
640

Netherlands
364

South Korea
354

Japan
345

Spain
333

Other
1780

Main universities
Number of scientific publications

Main countries
Number of scientific publications
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2
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Statoil ASA;Norway

Siemens;Germany

Samsung;South Korea

Alstom;Switzerland

Ramboll Group AS;Denmark

E.ON;Germany

Deltares;Netherlands

ABB Group;Switzerland

RWE Power AG;Germany

General Electric;United States

Iberdrola;Spain

Fugro;Netherlands

Centrica plc;United Kingdom

Senvion GmbH;Germany

Rolls-Royce;United Kingdom

Boeing;United States

Nippon Steel & Sumitomo Metal Corporation;Japan

AREVA;France

POSCO;South Korea

Voith;Germany

Hyundai Engineering & Construction;South Korea

TATA Steel;India

Mitsubishi Heavy Industries;Japan

Tokyo Electric Power;Japan

TOTAL SA;France

Chevron Energy Technology Company;United States

Honeywell;United States

Schlumberger-Doll Research;United States

IHI Corporation;Japan

Mitsubishi Electric Corporation;Japan

MTU Aero Engines GmbH;Germany

SNC-Lavalin Group;Canada

Hempel AS;Denmark

Most cited players

16

Main industrial actors
Number of scientific publications

71 citations

58 citations

49 citations

1

2

3

Source Scopus and Scival

Looking at the citation count helps in gauging 

the scientific influence of an actor.



III – Offshore wind turbine foundations

• Are patent applicants the same as foundation manufacturers?

• Several types of foundations – which are the most patented?

• What are the main topics of scientific research?



Patents – temporal coverage and countries of origin

Patent applications per year and per main country of origin
Number of patent applications filed by year of priority and per priority office

Source : Orbit

Countries of origin
Distribution of patent applications per priority office
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KOREA 
263

CHINA 
201

GERMANY 
167

UNITED STATES 
144

UNITED KINGDOM 
77

EUROPE 
75

JAPAN 
65

FRANCE 
62

DENMARK 
48

SPAIN 
40

Rest of W
192

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

KOREA 0 0 0 0 0 0 1 2 2 3 22 25 84 42 36 27 18 1

CHINA 0 0 0 0 1 2 2 4 5 14 7 18 24 11 32 29 59 33

GERMANY 5 12 14 14 4 13 8 7 10 12 17 10 18 12 6 4 3 0

UNITED 

STATES 2 2 2 7 6 7 1 11 16 19 24 18 8 7 9 5 0 0

UNITED 

KINGDOM 1 4 4 4 2 4 4 1 9 4 12 9 7 4 3 4 2 0

EUROPE 1 0 0 0 2 2 3 7 7 7 17 6 8 6 2 7 0 0

JAPAN 8 4 2 1 1 1 0 1 4 5 6 12 2 5 4 5 3 1

FRANCE 1 1 3 1 0 1 3 1 2 5 5 10 15 3 6 4 1 0

DENMARK 1 0 0 2 0 2 0 2 6 2 5 7 7 5 6 3 1 0

SPAIN 0 0 0 1 4 0 2 2 3 2 2 5 7 3 4 2 2 2

The increase in patent filings from 2008 onwards can be observed in every office.

The surge in Korean applications is really sudden, while the increased activity from

China was more progressive and comparatively delayed.

Worldwide, Germany is the most “historical” country in this field, with significant

activity even in the early 2000’s. While the application rate is rather steady in

Europe, it remains to be seen if Korean and Chinese applications will remain at the

same level in the next years.

Most patent filings linked to offshore wind turbine foundations are

coming from Europe and East Asia. Among the main European

countries of origin, Norway, the Netherlands and Belgium are not

shown on the chart.

Before 2008, most patent applications were made by German, British,

American and Japanese companies. Since then the level of activity

has significantly increased, especially with the appearance of Korean

and Chinese actors at around 2011-2013.

A total of 1379 patent families

applications since the year 2000.



8

9

9

10

10

10

10

11

11

11

12

12

12

12

13

13

13

14

16

20

25

29

30

35

82

STX OFFSHORE

GUANGDONG ELECTRIC POWER DESIGN INST

DCNS FR

ZHEJIANG OCEAN UNIV

YUEKCHUN CONSTRUCTION

TIANJIN UNIV

STRABAG OFFSHORE WIND

JIANGSU DAODA WIND POWER EQUIPMENT

IREH ENGINEERING

GEOSEA

STATOIL NO

KOREA INST OCEAN SCIENTIFIC

GUANGDONG MINGYANG WIND POWER INDUSTRY

ED ZUBLIN

UNIVs SHANGHAI CN

INST FRANCAIS PETROL FR

HITACHI JP

ALSTOM FR

MITSUBISHI HEAVY INDUS

SIEMENS

HYUNDAI KR

GENERAL ELECTRIC

DAEWOO KR

VESTAS WIND SYSTEMS

SAMSUNG KR

Patents – applicants and countries of origin

Main applicants
Number of patent applications per applicant

Source : Orbit

Europe

East Asia

USA

19

Installed offshore wind farm foundations

by the end of 2017
Installed foundations by manufacturer

Korean applications present a strong level of

concentration : Samsung, Daewoo and Hyundai

already count for more than half of Korean filings.

General Electric appears as the sole American

applicant in the top 25 even though the US are

the 4th most prolific country in the field. Second to

GE is actually the University of Maine (6 patents),

followed by numerous smaller applicants often

with a single patent family

/!\ Around a third of patent families in the field are

currently dead. Some applicants have about half

or more of their portfolio inactive and have been

highlighted with the following sign .

Roughly at least half the portfolio is dead

This chart, obtained from Statista, shows the distribution of installed

foundations by manufacturer in Europe. Interestingly, none of the

patent applicants can be found on this chart. This suggest a gap

between the manufacturing activity and R&D activities in the field of

foundations.
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Source : Statista 2018
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Floating

Gravity Based

Jacket Foundation

Transition Piece

Tripod Foundation

Monopile

Patents – technology fields and applicants

Activity level per foundation type
Number of patent applications per priority year and foundation type

Source : Orbit
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The most striking point of this comparison in patent applications per type is the

inverse correlation between market share and number of patents. Despite being

currently one of the least used foundation types, floating foundations account for

more than half of the patent corpus.

Globally , all types seem to follow roughly the sale evolution, with a peak in

applications between 2010-2012, except for monopile.

Total patent families filed per type : 

Floating – 715

Gravity Based – 220

Jacket Foundation – 157

Transition Piece – 86

Tripod – 42

Monopile – 40

Total – 1 379



Sci. Publications – main affiliations
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Main affiliations
Number of publications per affiliation

Industrial actors

Governmental / independent research institutes

- Mostly simulation and experimental studies on various

bucket foundations.

- Studies on both monopile and bucket foundations,

notably in difficult or deep soils.

- Various studies. Around half of the articles are explicity targeted

on monopiles, but research papers on TLP and tripod have also

been published.

- Various reasearch topics. Monopiles and jacket foundations

are the most commonly mentionned types.

- Varied studies mostly on the load bearing capacities of different

foundation configurations and environments.

- Research on the resilience and reliability of foundations : fatigue,

vibration, exposition to waves and current.

Main affiliations – core research topics

12

13

14

15

15

15

19

19

22

28

30

33

37

37

70

UNIVs DELFT NL

UNIVs BUSAN KR

TSINGHUA UNIV BEIJING CN

UNIVs OXFORD GB

UNIVs DUBLIN IE

HOHAI UNIV NANJING CN

UNIVs DALIAN CN

LEIBNIZ INST DE

UNIVs HANOVER DE

UNIVs KONGENS LYNGBY DK

CIVIL ZHEJIANG UNIV CN

UNIVs TRONDHEIM NO

UNIVs SHANGHAI CN

UNIVs AALBORG DK

CIVIL TIANJIN UNIV CN

(NTNU)

Notable absence of 

industrial actors.

A total of 659 scientific articles 

directly related to 

offshore wind turbine foundations.



Sci.publications – technology fields
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Main countries Main affiliations Nb. documents

Monopiles

Univ. Aalborg

NTNU

Univ. Kongens Lygby

Univ Shangai

Univ Delft

Univ Massachusetts

247

Jacket

NTNU

Leibniz Institute

Univ. Hanover

Univ. Seoul

79

Gravity

Univ. Tianjin

Univ. Aalborg

Univ. Hefei

Univ. Zhejiang

69

Floating

Univ. Tianjin

NTNU

Univ. Dalian

Univ. Massachusetts

55

Tripod

Leibniz Institute

Univ. Busan

Univ. Dalian

Univ. Hanover

44

Transition P.

Univ. Seoul

Leibniz Institute

Univ. Hanover

Univ. Madrid

33



IV – Power cables for offshore wind farms

• Who are the main manufacturers and patent applicants?

• What are universities working on? Are there collaboration networks?



Identication of the main manufacturers in the industry

Europe

• ABB

• Nexans

• Brugg Cables

• NKT Cable

• JDR cables (TFKable)

• Fulgor – Cablel

• NSW (General cable)

• Prysmian

East Asia

North America

USA

• General Cable (bought by Prysmian)

• Parker Scanrope (bought by Bridon UK)

• Southwire

Japan

• J-Power Systems

• VISCAS

• EXSYM

• OCC

• Fujikura

• Showa Electric Wire

& Cable

• Mitsubishi Cable

• Sumitomo Electric

China

• Jiangsu Yuanyang

• ZTT Cable

• Changzhou Marine 

Cable

• HengTong Power Cable

• Qingdao Hanhe Cable

• Far East Cable

Korea

• LS Cable

• Taihan

Taiwan

• Walsin

24



Patents – temporal coverage and countries of origin

Temporal coverage
Number of patent applications filed by year of priority

Source : Orbit

Steady increase in the number of 

applications, but heavily driven by the 

appearance of chinese manufacturers.

Countries of origin
Distribution of patent applications per priority office

Simple statistical indicators to  brush a broad picture of the field

A total of 617 patent families

applications since the year 2000.

Asian applications constitute more than half (around 57%) of the

portfolio. It must be noted however than due to different policies and

office regulation, East Asian applicants have a tendency to file a

higher volume of patents per invention.

The US are the first Western country in terms of patent filings, but

most of the patents are linked to offshore oil & gas applications.

It is important to keep in mind that the biggest Western applicants

(Prysmian, Nexans, ABB etc.) file more a significant part of their

patents directly to the OEB or WIPO offices for a european or

worldwide coverage.
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Chinese patent applications

Rest of the world

25

China
237

Japan
90

World
54

Europe
52

USA
51

Norway
39

Korea
28

UK
23

Sweden
12France

6Other
21



Patents – applicants and temporal coverage

Main applicants
Number of patent applications per applicant

Source : Orbit

Looking at the temporal coverage per applicants shows clearly newcomers in the field, especially from East Asia and

helps in identifiying unknown manufacturers from China. Note that LS Cable & System is the largest cable manufacturer

of Korea, but seems to have only recently filed patents in the field.

Europe

East Asia

USA

Temporal coverage per main applicant
Number of patent applications per applicant and priority year
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WUXI JIANGNAN CABLE

NINGBO ORIENT WIRES CABLES

LUCENT-ALCATEL FR
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NKT HV CABLES

CHONGQING TAISHAN CABLE

TECHNIP FR

OPENHYDRO IP

SCHLUMBERGER

FURUKAWA ELECTRIC

FUJIKURA JP

SINGLE BUOY MOORINGS CH

ZHONGTIAN TECHNOLOGY
SUBMARINE CABLE

PRYSMIAN

SIEMENS

LS CABLE SYSTEM

SUMITOMO ELECTRIC INDUSTRIES

JIANGSU HENGTONG HIGH
VOLTAGE CABLE

VISCAS

STATE GRID CORPORATION OF
CHINA

AKER NO
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NEXANS

ABB
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ZHONGTIAN TECHNOLOGY SUBMARINE
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Sci. Publications – main affiliations
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Main affiliations
Number of publications per affiliation

3

3

4

4

4

4

5

5

6

6

6

8

8

10

10

UNIV AACHEN DE

ABB

UNIV SOUTHAMPTON GB

UNIV SHANGHAI CN

UNIV DUISBURG-ESSEN DE

SINTEF NO

UNIV SEOUL KR

UNIV ROMA IT

UNIV CHIAYI TW

DONG ENERGY DK

CHINA ELECTRIC POWER RES INST

UNIV STRATHCLYDE GB

UNIV DELFT NL

UNIV KONGENS LYNGBY DK

UNIV AALBORG DK

Industrial actors

Governmental / independent research institutes

- Optimization research, notably on cable connection layouts and the

selection of cables. Ran a battery of tests on AC cables specifically.

- (Kongens Ligby) Almost all of DTU’s research has been done

jointly with Aalborg University and was focused on the previously

mentionned optimization issues.

- Recent papers on cable installation. Also worked on optimization

issues, mainly on cable routes and on the collection and

transmission losses.

- Optimization of cable layouts; Reviews and evaluations on various topics,

such as cable reliability metrics, different AC and HVDC options for the

connection of wind farms and several HVDC transmission systems.

- Optimization of cable layouts; Analysis and comparison of power cables;

Research on voltage control.

- Mainly research linked to overvoltage and voltage distortion issues.

Collaborations with Aalborg, DTU and Delft.

Main affiliations – core research topics

A total of 180 scientific publications 

directly related to cable studies and 

issues in the field offshore windfarms.



Sci. Publications – main research collaboration networks

28

Network centered on ABB :

stability analyses and cost

comparisons of grid solutions

Korean research : optimal designs for

layouts and optimal locations of wind

farm implantations.

General power transmission research

for offshore wind farms

Studies on EHV AC interconnections

Cable laying. Unexpected

collaborations between Indian and 

Egyptian universities.

Very varied research topics on cables

for offshore wind farms. Collaborations

includes universities for Australia and

the univ of Bath in the UK.

Evaluation of collection systems

Cable layout optimization

Offshore cable reliability metrics

Various offshore windfarm optimization

topics, mainly cable layouts

Evaluation and analysis of

AC transmission systems

Are displayed here the main research collaboration networks on the topic, excluding

only minor ones with less than three partners.



V – Scientific and technological developments 

in the field of MREs in Nouvelle Aquitaine, 

Navarre and the Basque country

• Observation of patents and scientific publications on offshore wind, tidal and wave power 

technologies in the Basque and Navarre countries

• What are the ties or potential complementarities with the Nouvelle-Aquitaine region ?



MRE technologies in Navarre and the 
Basque country – patent overview

A total of 30 patent families* have been filed from Navarre and the Basque country
in the fields of offshore wind, wave and tidal energy generation.

Among the main applicants are recognizable important players in the MRE market,
some of them (like Siemens Gamesa) with considerable influence through patent
citations.

* In order to avoid biaises when counting documents, every patent pertaining to the
same invention is regrouped into one patent family.
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2

3
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3
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1 1
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2
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TECNALIA

OCEANTEC ENERGIAS MARINAS

NABRAWIND TECHNOLOGIES

IBERDROLA INGENIERIA CONSTRUCCION

ADWEN

ACCIONA

SENER INGENIERIA SIST

MTORRES

GAMESA INNOVATION TECHNOLOGY

Wave & Tidal
12

Offshore wind
17

Common
1

Source : Orbit Intelligence

Main patent applicants
Number of patent families filed per applicant (>=2)

Distribution per technology field
Number of patent families filed per technology field

Temporal coverage
Number of patent families filed per priority year**

30 patent families
filed in the offshore wind, tidal and wave technology fields

** the years 2016 and 2017 are incomplete because
of the examination delay before publication.

A seemingly growing level of activity.

Balance between Offshore Wind and 
Wave-based technologies. 

Tidal sees less coverage however.



Most cited patents

Observing and counting patent citations is a way to estimate the influence of an
invention and also identify technolgical dependencies.

This network presents the ten most cited patent families originating from the Basque
country or Navarre in the MRE sector, with all the patent families that are citing
them, including their applicants.

This type of representation shows in a very visual manner tthe amount of influence
that these technologies can have worldwide.

Out of the 30 patent families families filed in the MRE field in these regions, almost
all have received at least one citation by an external actor.

FR2889722 – 2006

Method of operating a wind turbine
Siemens Gamesa

Complete system for the control of various types of wind
turbines.
An impressive count of 102 citations, notably coming from
Vestas, General Electric, Siemens and Mitsubishi.

US20100264658 – 2009

Power station on a submerged floating platform
MTorres

Floating platform for an electricity generating turbine.
Received 20 citations.

WO200968712 – 2007

Marine electric power production system and installation method
Acciona EN

Marine electricity generating system using a wind turbine fixed on a spar buoy-type floating
structure.
Received 14 citations.

EP2302137 – 2008

Supporting element for an offshore
wind turbine, production method
thereof and method for installing
same

Acciona EN

Suporting element for an offshore
wind turbine.
Received 12 citations.

Legend

Patent originating from the Basque country or Navarre

Patent citing a Basque/Navarre patent

Applicant behind the citing patent

Source : Orbit Intelligence



Focus on the most cited patent

FR2889722 – 2006

Method of operating a wind turbine
Siemens Gamesa

Complete system for the control of various types of
wind turbines.

An impressive count of 102 citations, notably
coming from Vestas, General Electric, Siemens and
Mitsubishi.



Most collaborators are from the UK, Ireland or Italy. 

Nantes 3
Brest 2

Lisbon 10

Monterey 1
Charlotesville 1

Nanjing 1

Many british 
co-publishers

Cork 5

Southampton 5

3

3

4

4

5

5

5

8

ECN

Fraunhofer

Cranfield Univ

Lisbon Univ

Cork Univ

Cosenza Univ

Southampton Univ

Tunis Univ

Universidade de Lisboa

Calabre University

Main affiliations
Number of scientific publications

Map of co-publishers
Scientific publications per affiliation

Source : Scopus
Data analysis : VIA Inno



59 scientific documents in Nouvelle Aquitaine, 
and  3 zones for 3 technologies identified

59 scientific documents on MRE since
2000
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Offshore Wind Trurbines
Between 60-80 turbines planned for an output of 500 MW. The cluster 
« Énergies Marines Renouvelables » et Fluviales may be involved

TIDAL
Test zone of SEENOH in Bordeaux. The estuary offers a good potential and more 
than 100MW. Partner targeted by Nouvelle Aquitaine : Bertin Technologies, Crea
Concept, EcoCinetic, HydrotubeEnergie, Instream Energy Europe, Blue Shark Power 
System

Wave power
Nearshore potential of 4600 MW and offshore potential of 2540 MW in southern
Nouvelle Aquitaine. This project is close to Bayonne, technical studies are in 
progress. Partners could be wave power developers like Hace or Seaturns

Source : LA CONSTRUCTION D’UNE FILIÈRE EN AQUITAINE LIMOUSIN POITOU-CHARENTES (Région Nouvelle Aquitaine) 

« EMR : Building a sector in Nouvelle Aquitaine »

No common publications have been found
between Nouvelle Aquitaine and Navarre
or the Basque country in the field.

Source : Scopus
Data analysis : VIA Inno

Key numbers in Nouvelle Aquitaine MRE Projects in Nouvelle Aquitaine



These studies provided useful knowledge in various aspects :

Objective confirmation of intuitions or already known information;

Discovery of unkown organizations or technological trends;

Acquisition of concrete data – can be used for proposals, etc.;

General observations for each field of study.

Closing words

Where could we go next? Possible next steps :

• Other components of offshore wind farms – substations for example; 

• Less « material » topics : environmental surveys, operation and maintenance;

• Compilation of these results in order to support calls for proposals – or justify the creation of academic courses



Thank you for your attention


