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Abstract

This report presents the main findings of the data analysis carried out in the framework of the Advanced
Technologies for Industry (ATI) project . The study has carried out a systematic monitoring of the

technological trends of advanced technologies with the aim to effectively support the implementation of

policies and initiatives within the EU6s industri adgiepolicy

that are expected to substantially alter business and social processes, advanced technologies include:
Advanced manufacturing, Artificial Intelligence, Augmented and Virtual Reality, Big data, Blockchain,

Cloud technologies, Connectivity, Industrial biotechnology, the Internet of Things, Micro - and
nanoelectronics, IT for Mobility, Nanotechnology, Photonics, Robotics and Cybers ecurity  (IT for
Security) .

This report includes:

1 An analysis of advanced technological trends captured by patent data, private
equity/venture capital investment and startup creation.
1 The findings of the  Advanced Technologies for Industry survey and a detailed analysis of
the uptake of advanced technologies in the EU.
1 The trends and analysis related to the supply and demand of skills associated with
advanced technologies.
1 Anassessment of digital maturity in key economic sectors.
1 Ananalysis of the production of advanced technologies - based manufactured goods with
associated employment figures.
1 Asetof policy recommendations stemming from the analysis of advanc

trends and figures.
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RESUME
Ce rapport pr®sente | es principales conclusions de | 6®tude
de I 6industrie (Advanced T-éATIhAuxfinsdgdeteegtude,arr suivi systématijue y
des tendances technologiques en matiére de t echnologies de pointe a été réalisé afin de soutenir
efficacement | a mise en Tuvre des politiques et des initia
matiére de politique industrielle. Définies comme des technologies récentes ou futures permettant de
modifier de maniére substantielle les processus commerciaux et sociaux, les technologies de pointe
comprennent les éléments suivants : fabrication de pointe, intelligence artificielle, réalité augmentée et
virtuelle, big data, blockchain, technologies du cloud, connectivité, biotechnologie industrielle, internet
des objets, micro et nanoélectronique, informatique liée a la mobilité, nanotechnologie, photonique,
robotique et sécurité.
Ce rapport comprend
1 Une analyse des tendances des technologies de poin te entermes de demandes de brevets
reposant sur | 81 nv e s tinvesiseementichpitag n -risowee @t la caéhtion de start -
ups.
T Lesr®sultats de | 6enqu°te sur | esatesbnol ogide Héi pdunt
analyse d®tail b@Medde t éaboptbgies de pointe dans 6 UE
1 Lestendanceset | 6anal yse | i ®es ~ | 6offre et -~ | assodiégzsea de de
technologies de pointe.
1 Une évaluationdela  maturité numérique dans les principaux secteurs économiques.
1 Une analyse des stat istiques Prodcom sur la  production de biens manufacturés reposant
sur les technologies de pointe accompagn®e des chiffres en mati re d
1 Une série de recommandations politiques d®coul ant de | danalyse des te

chiffres clés des technologies de pointe.
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Executive summary

This final report has been prepared in the
framewor k of t he
I ndust r y projeCctA ihitiaxed by the European
Commission, Directorate General for Internal
Market, Industry, Entrepreneurship and SMEs and

the European Innovation C  ouncil and Small and
Medium -sized Enterprises Executive Agency
(EISMEA). Through an in -depth analysis of
traditional data sources and novel metrics, the
study dives deep into the trends in the generation,
uptake and diffusion of advanced technologies, the
related entrepreneurial activities, and the demand

and supply of skills associated with advanced
technologies. The study sheds a light on the role

that advanced technologies can play in the process

of Eur op e 6ial moderdisatioh and on the
influence that they can exert to shape the current
and future digital opportunities for the EU. The
study further interprets a wide range of existing

and new data to monitor advanced technologies in

key competitor economies such as the United
States, China, Russia, Japan, Canada and South
Korea.

The Advanced Technology for Industry (ATI) study
revolves around a series of quantitative and
qualitative  analytical tools to support the
implementation of policies and initiatives within
the EUOGS

A The ATI Data Dashboard provides

countriesd and industri

evidence on the level of technology
production and uptake with the aim to
support policy and technological
transformation.

A The Technology Watch explores the
futuristic, upcoming technologies that are
on the horizon of technology development
today and that are characterised by high
speed of evolution and a significa nt
disruptive potential. Advanced Technology
Watch is addressed to policymakers,
enterprises (large and SMEs) and business
intermediaries. It allow s them to better
assess the maturity of technologies, the
potential market applications and the
technical adaptation required to bring
advanced technologies to the market.

July 2021

6Advanced

i ndust ri alnpatedlai: cy

The Product Watch analyses novel
products that are based on advanced
technologies fo rthe development of goods
and services - enhancing their overall

Te %owrneécilal oaBdi sgcgal va}u%. I1t analyses

A

appr

the value chain of the selected A dvanced
Technology -based products , aswellas the
strengths and weaknesses of the
respective EU competitive positio n. This
report  specifically  supports  cluster
organisations and S3 (Smart
Specialization  Platforms) partnerships,
providing intelligence on innovation areas
where European regions could team up
and invest together.

The Sectoral Watch analyses trends in
the g eneration and uptake of advanced
technologies, related entrepreneurial
activities and skills needs in a number of
selected sectors. It interprets data from a

list of data sources compiled to monitor
advanced technologies and their
applications in industry ~ across Europe and
key competitor economies. It allows policy
makers, industries and intermediaries to
contextualise the collected data on
advanced technologies specific for the
industries in focus.

The Policy Briefs analyse national and
regionah policy mea sures focused on a
specific policy challenge, technological
area or modet' iofs i{nﬁ)le@gqtation and

es o st a

explore policy tools that have been
designed and implemented with the aim of
fostering the generation and uptake of
advanced technologies. The reports
provide a comparative analysis of some of

the most relevant national and regional
examples on the policy landscape in the

EU. They highlight the lessons learnt
based on existing policy evaluations,
monitoring or any other learning process

and present good practices. In the case of
novel policy initiatives, they focus on the

key challenges in the design process.

The International Reports explore the
technology and policy landscape of non -
European countries including the US,
China, Canada, Japan, South Korea and
Russia. These reports provide European
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policymakers insights into the most recent
developments from overseas. Country
performance regarding advanced
technologies is presented based on
patents, trade and investment data. A
concise and informative review of polici es
relevant  for advanced  technology
development and deployment is also part

of the reports.

A The ATI Technol ogy
provides businesses and policy -makers
with the most up -to-date information on
organisations that carry out applied
research and close -to-market innovation
(Technology Readiness Levels TRL 3 to 8,
not necessarily the whole range) in
Advanced Technologies f  or Industry in the
EU27 today.

The main findings of the analysis are the following:

The EU27 has a leading position in various
advanced technologies such as Advanced
Manufacturing and the Internet of Things and has
recently managed to considerably increas e
investment in Artificial Intelligence. On the other

hand, its competitive advantages are greatly
challenged:

T The EU27 holds the highest share

(30.6%) of  worldwide patent
applications in Advanced
Manufacturing technologies. This focus

on industrial appli cations is mirrored by
the high share of Internet of Things
technologies (28.8%) complemented by a
high share of digital technologies for
Mobility (26.7%) in line with its strengths

in the vehicle and aeronautics industry.

T Inline with its  weakness in Mic ro- and
nanoelectronics  inventions ., EU27
shares remain low in Big Data (14.7%),
and Artificial Intelligence (16.2%).

1 Shares in Robotics, Nanotechnology,
Industrial Biotechnology, Photonics and
Advanced Materials range between 17%
and 21%.

1 With a view to d evelopments over time,
the aggregate figures for all advanced
technology patent applications display a
nearly tenfold rise in China's
contribution to worldwide patenting
since 2005. Figures have more than
doubled since 2012.

1 Among the former global leaders, it is
often the European Union that feels
the impact of China's rise most or

July 2021
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Centresbo

seems less able to match it with own
dynamics. While there are exceptions like
the Internet of Things, recent dynamics in
Robotics and Advanced Ma nufacturing
provide evidence that the challenge is
comprehensive.
1 Theyear 2020 witnessed an increasing
level of investment deals in advanced
technologies in the EU and also
V\%ﬁd\?\/iaen gespite the pandemic. The
increased attention of investors to
technology was driven by the accelerated
digitalisation trends and new demand for

3

various tech -based applications and
services. In 2020 private equity and
venture capital funding have been

invested most in firms developing Mobility
technologies followed up by Biotec hnology
and Artificial Intelligence in the EU27.

1 With regard to the number of startups
founded after 2015, countries that have
the highest number of startups include
Germany, France and the
Netherlands . When controlling for the
size of the country Estonia, Ireland and
Belgium also stand out.

1 Although some companies register their
headquarters in one country, they have
relevant labour force and development
ongoing in another country. European
tech firms had to increasingly look for US
investors to back their capital growth.
There has been also a tech migration to
the US. Some companies moved their
headquarters abroad in order to have
access to capital and larger markets. The
analysis of the geographical location of
professionals employed by Atrtificial
Intelli gence ¢ o mp a n i estisnates that
9.9% of Al employment generated by
EU27 companies can be attributed to
the US . On the other hand, 14.5% of Al
employment generated by US Al
companies is linked to India and
Israel

The adoption of advanced technologies has
increased compared with the previous year,
although the economic crisis and contingency
measures have severely tested the digital road
maps of EU Industries and slowed down progress
against them.

Overall, specific advanced technologies are
playing a crucial role in reigniting EU Industries
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return to growth, thanks to the importance such
technologies have in determining forward -looking
strategies in a changing business environment. Al
and loT are particularly under the spotlight

thanks to their impact in terms of achieving
enhanced efficiency and ¢ ost reduction while
supporting business processes transformation.

Looking at advanced
of patents , the EU27's share in global patenting

in advanced technologies for industry varies
between 30.6% in Advanced Manufacturing
techn ologies and 13.7% in Micro - and
nanoelectronics.

Technology uptake varies according to the

size of the organisation and the industry
concerned. Small enterprises, for example, are
gaining ground in the adoption of the technologies
needed to create the bac kbone of their future
digital environment (such as public cloud and
connectivity), while still exploring other advanced
technologies.
hit sectors are also those with the highest

rates of technology adoption From
manufacturin g to retail, from transport to
healthcare, these sectors are aiming for a more
automated and efficient working environment,

with considerable benefits for daily business
activities. The impact of the economic downturn
related to the COVID pandemic can be s een in
several areas, such as the adoption of new
technologies and new business strategies, but also

in changes to resource allocations and budget
priorities. The critical economic situation resulting

from the pandemic is confirmed by the survey
results, w hich show an even distribution of the
number of organisations that are still struggling to
emerge from the crisis and are experiencing an
economic slowdown or recession, and those that

are in the ascending phase, moving towards the

next normal.

The pandem ic forced European companies to slow
down and rethink their advanced technology
innovation road maps to cope with the economic
shock resulting from lockdown measures and
restrictions.  The need to reduce operational
and/or product costs, improve efficiency and
to innovate in business models are the main

drivers  of adoption of advanced technologies. To
achieve these objectives, organisations are
moving their investments from traditional

technology to new, advanced technologies and
industrial equipment. Despite economic turmoil,
organisations were able to slightly increase the
share of ICT spending in their overall budgets. This

is coherent with the perception of advanced
technologies as key to managing the crisis and
moving towards the next normal.
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technol

Across industries, the hardest -

Interms of use cases |, i.e., the concrete business
scenarios where advanced technologies are
applied, advanced technologies such as IoT, Al,
Robotics , AR/VR, Blockchain , nanotechnology,
advanced materials, micro - nanoelectronics,
Photonics and industrial biotechnology, enable a
good mix of horizontal and industry -specifi ¢ use
cases. Although the range of use cases differs
depending on industry -specific needs, some
common traits can be found across each sector.
This is particularly true for dorizontal advanced
technologies 6 like loT, Artificial Intelligence,
Robotics and AR/VR.

The main business units driving
change are the IT function and operations , the
former playing a critical role in the overall
redefinition of companies' IT, and the latter
pushing investments coherent with the changes

that companies had to undertake to adjust their
operating models. When looking at advanced
technol ogi e svinersh a loblpreced picture
between internal IT units and lines of business
emerges O a further sign those advanced
technologies need to be IT wuser -inspired
(particularly with regard to technical aspects such
as interoperability and scalability), but at the

time need to speak the language of business,
being business outcomes  -focused by design.

technological

same

In terms of production of advanced
technology related components,

boasts strength in Advanced Manufacturing
and Advanced Materials, while also the
producti on of Internet of Things components
proves to be significant . In total, advanced

technologies comprise around 24% of industrial

Europe

production implying that ~1/4 of industrial
production is strongly dependent on
manufacturing advanced technology -based

products and applying them in the production of
manufacturing goods. Advanced Manufacturing
(6.3%), Advanced Materials (5.5%) and Industrial
Biotechnology (2.6%) comprise the largest
shares, while the share s of Big Data (0.2%),
Artificial Intelligence (0.5%) and S ecurity (0.5%)
remain low.

Regarding the necessary skills associated with
advanced technologies, the EU27 shows strengths

in several advanced technologies driven by
science and engineering but has weaknesses in

key digital technology fields when compared w ith
the US:

1  The EU27 has higher relative share of
professionals with skills in Advanced
Manufacturing technologies,
Advanced Materials, Internet of
Things and Industrial Biotechnology
The EU27 lags behind the US in particular
in Cloud technologies, Artifi cial
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Intelligence and Cybersecurity but also in
Big Data and Robotics. The EU27 and US
have similar shares in Blockchain, AR/VR,

Micro -

and nanoelectronics,  digital

technologies for Mobility and Photonics.

9 Professionals with skills
technologies

in advanced
concentrated in specific

countries. After correcting the absolute
numbers of professionals registered on

LinkedIn

reflecting the degree of i

representativeness and the size of the

country, the results suggest that
Sweden,

Finland,

Germany, Luxembourg,

Irela nd, Denmark, the Netherlands,
Estonia, Belgium and Austria are the
top ten countries with the highest
available advanced technology skills

1 The advanced technologies that have
witnessed the highest growth rate in the
EU27 from December 2019 to December
2020 (covering the C OVID period) in

terms

Intelligence
(27%),
Connectivity (23%).
importance

Connectivity

of skills include Artificial
(32%), Blockchain
Cybersecurity (23%) and

The increased
of Cybersecurity and
also reflects the changed

needs of demand for these skills in the

times of

COVID and the shift to digital

operating models.
1 Overall, the types of skills that saw the

highest increase from 2019 to
include

2020

Creativity  skills,  Python,

Analytical skills, Laboratory skills and

Data analysis
related
specifically

. Several of the skills are
to programming and more
programming languages

relevant for Al. Laboratory skills might

reflect

the increased need s in the

healthcare sector.

1 In terms of the absorption of advanced
technology skilled professionals by various
industries, the analysis shows that beyond

Information

and Communication

Technologies and Research, the industries

Machinery but also Construction. Artificial
Intelligence skilled professionals have
been employed most in industries such as
Management consulting,  financial services
and Automotive. Cybersecurity skilled
professionals have been employed mostin
Telecommunications, Management
Consulting, Financial services and banking

and Government Administration.

When analysing the evolution of job posts
requiring advanced technology skills
published over the period from December
2019to April2021onL  inkedin, this report
found that the number of job posts
have decreased in the first half of 2020
except for Industrial Biotechnology (linked

to demand of pharma and biotech firms),
Photonics, Nanotechnology (which might

be linked to vacancies of the resear ch and
education sector less affected) and
Connectivity (which can be explained by

the increased need for connected
solutions). Demand for skills for Mobility
technologies (electric vehicles) ha s also
stayed strong, although witnessed some
drops in autumn  2020. The number of

jobs posts for various advanced
digital technologies such as Al, Big
Data, Cybersecurity, loT and

Blockchain started to increase again
since the end of 2020 and surpassed 2019
levels by early 2021. For example, EU job

posts requiring Ar tificial Intelligence
technology skills have been posted on
Linkedin most by IT firms, online
platforms (such as Amazon, Zalando),
research institutions, business
consultancy companies, the
transportation sector and financial
services. Interestingly, vacan cies posted
with a requirement for advanced

manufacturing skills have been decreasing
since December 2019 and this downward
trend can be further observed in 2021.

that employ most professional s  with By I_evqaging the_ full body of quantitative and
advanced technology skills in general qualltatlve_analy5|s _conducted by the Advanc ed
include Telecommunications Technologies for industry (ATI) project, the

) ] ' following policy recommendations are put
Electronics and semiconductors, forward:
Automotive and Management o )
consulting Advanced Manufacturing i IF is |mperat|ve to further bolster the
skilled professionals have been financing of advanced technology

concentrated in manufacturing industries

such as Automotiv e,

July 2021

Electronics and

development and deployment both at
European, national and regional levels in
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order to sustain and gain EU technological

leadership.
I nvest ments must focus
strengths and on areas that are critical

to protect technological independence.
Investment into the development of
technological excellence and into the
deployment of advanced technologies for
industry should be  better balanced out
EU policy should better focus on concrete
application ar eas and commercialisation
pathways of advanced technologies while
keeping in mind technological sovereignty
at the global level.

The diffusion of advanced
technologies into a broader set of
industries and sectors should be
better supported in order to faci litate
technological transformation across the

economy.
Besides supporting technology
development, EU policy should bring

back the discussion on service
innovation and business models for
technology  on the policy discussion fora.
Policy measures should con sider the
service innovation element  when
supporting the generation and
deployment of advanced technologies.

Skills and talent sourcing should
remain a priority area of public

policies.  Skills development both related
to the technology itself and about the use
of technology including the

understanding  of how to deploy advanced

- Report on technology trends and technology adoption

technologies in a responsible way , should
be further bolstered at all policy levels.

b ot hThe attraction and employment of tech

talent in industry is a pertinent policy gap
that should be addressed by removing
existing barriers and facilitating new
opportunities.

The EU should develop an
international strategy for advanced
technologies linked to its external
economic instruments including
international partnerships on the access to
critica | raw materials, cooperation of
technology deployment, access to skills
and the promotion of green technologies
at a global level.

The regional and local dimension
should be a more accentuated part of

future EU  industrial  technology
related strategies . Mor e needs to be
done to link the smart specialisation
discussion to the fora on developing new
industrial pathways.

Public policy at all levels should
further strengthen the actions related

to SME support to advanced
technologies . Initiatives such as the ATI
technology centres can become

instrumental in this respect but will need
to be better connected to other SME
related initiatives such as the Enterprise
Europe Network, the European Cluster
Collaboration Platform and the Digital
Innovation Hubs.
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SYNTHESE

Ce rapport final a été préparé dans le cadre de moyennes entreprises) et aux

| 6 ®t u ddvanced Technologies for Industry » intermédiaires commerciaux. Elle leur
(ATI), initiée par la Commission européenne, permet de mieux évaluer la maturité des
Direction genérale du marché intérieur, de _technologies, les applications potentielles
'd6industrie, de | oentrepreneurigyt; ete dRsr PIME it | #adapt ati
Conseil europ@erovati ohnd et I 0 A& 8s8ir€ pour mettre les technologies de
exécutive pour les petites et moyennes pointe sur le ma  rché

entrepnse; (EISMEA). Grace a  une analyrc,e A La veille produit analyse les nouveaux
approfondie des sources de données roduits reposant sur des technologies de
traditionnell es et de nouvel | e QOMRIPIPER Fo@ﬂ%&e

pointe et permettant Ie développement de

examine en profondeur les tendances en matiere ) . )
biens et de services, tout en étant

de concept i otion, et deddiffdsiop des

technologies de pointe, les activités susceptible déoam®liorer
entrepreneuriales connexes, ainsi que la demande commerciale et sociale globale. Elle

et | 60ffre de comp®tences aasalysecla ahaing d e v@lgur des produits

technol ogies de pointe. LO6®tudesélacionnésbaséd aumndes ATle leur ken

réle que les technologies de pointe peuvent jouer avec |l es Projets Il mportant

dans | e processus de moderni sat i oMRBuropgéen Condnium(bmpctant Progects of
europ®enne et | 6influence qubobel CotnmonPERIMpEShNIiterestX € L GPEEI) et

sur les possibilités numériques actuelles et futures l 6anal yse des forces et f
of fertes "~ I O0UE. LO®tude examing,&int 0dddfeEmedt ' @6 8€urrentiel
éventail de données existantes et nouvelles afin rapport  soutient  spécifiquement  les

de_ sul \I/re Jes technologles detezotlgltlisdqaunes Ielgs organisations de clusters et les

principales économies concurren . ;

- . . . artenariats S3, en fournissant des

Etats -Unis, la Chine, la Russie, le Japon, le Canada P

. informations sur les domaines
et la Corée du Sud. o .
déi nnovation dans |l esquel s
L6®tude sur |l es technologies deupoip®etqindly SpoMI E&i ent soOa
de | 6industrie (ATI) neéderti cul gvedirtkhsémble. dou
déoutils anal ytiques quanti tpgat hf geille © bectorflle@ | 1 tadallykel Sles

destin®s ° soutenir | a mise en ﬂeﬁﬁgnﬁegergﬁati&é)aeiptrol:iu%tfér?ét

et d(f)\initiat_'ive_s d_ans |l e cadre od§ado°|6"tpip6rp°'bpe dteeél‘?rpdzlogies
en matiere de politique industrielle. En déactivit®s entrepreneurial

particulier de besoins en compétences dans un
A Letableau de bor tburnitaux! 6 ATI certain nombre de secteurs sélectionnés.
pays et aux industries des données (! interpr te |l es donn®es pi
statistiques quant au niveau de production liste de sou rces de données compilées
et doadoption des technol og poersurveitlea lesstechnelogiezside pointe
de soutenir les politiques et la et |l eurs applications dans
transformation technologique. Europe et dans les principales économies
A La veille technologique explore les concurrentes. Il permet aux décideurs
technol ogi e stterdldesa audemier politiques, aux industries et aux
du développement technologique actuel, intermédiaires de contextualiser les
marquées par une évolution trés rapide et données collectétes en matiére de
un potentiel de transformation radicale. La technologies de pointe spécifiques aux
veill e technologique de poindudtriesconcemébs. e s s e
aux décideurs politiques, aux entreprises A Les notes dbéor i eanalysentiles n
(grandes entreprises et petit es et mesures politiques nationales et
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régionales tournées vers un défi politique, ses investissements dans | 6intel
un domaine technologique ou un mode de Débun autre c!t®, ses avantages ¢
mise en fTuvre sp®ci fi gu efortementeenipano rcauger: | es
outil s poll it ('IIL'Ie.S con-us get sWES J&idht & V I8t la plus
dafls le but de favorlser la génération et . |m0portante (30 6 %) des demandes
| 6adoption de technol ogies eE)/? 8
. brevets mondlales ans les
rapports  fournissent  une analyse .
. . domaines  suivants en Technologies de
comparative de certains des exemples o 3 R )
nationaux et régionau  x les plus pertinents fabr|cat|o.n a}vancefe. ) Loacc ? nt mrs st
dans |le paysage politique ey gppliqatppsgindustiielles se .reflete
mettent en évidence les enseignements dans la part élevée des technologie s de
tirés des évaluations de politiques 6internet des objets (28,38
existantes, du suivi ou de tout autre par une part élevée de technologies
processus dobéapprenti ssage eaumériques®s reatiéreaantobilité (26,7),
les bonnes pratiques comme les conforme a ses performances dans
.m.a_uv.aises. D ans le cas de nouvelles l dindustrie automobile et a
|n|t|at|v§s polmques’, !Is se concentrent sur  Toutcommela faiblesse des inventions
les principaux défis du processus de enmicroetnanoél  ectronique |, les parts
A Egnczpt'oonr't internationa explorent de |-27U Eestent  faibles dans le
ST S i ionaux xplor . .
PP . . P domaine du Big Data (14,7 %) et de
le paysage technologique et politique des L 6int el artiicile 6.2 %
pays non européens, notamment les ot ntelartiicgien C(_ 2 %).
Etats - Unis, la Chine, le Canada, le Japon, i Les parts d_e la robotlgue, de _Ia
la Corée du Sud et la Russie. Ces rapports nanotechnologie, de la biotechnologie
donnent aux décideurs européens un industrielle, de la photonique et des
apercu des développements les plus matériaux avancés se situent entre 17 %
r®ecent s intervenus | 6 ®ter2a%.ger . Les
performances par pays en matiére de T En ce qui concerne | 6®volu
technologies de pointe sont présentées temps, les chiffres cumulés pour toutes les
sur la bas e des données relatives aux demandes de brevets de technologies de
.brevet_s, au  commerce ,et aux pointe montrent que la contribution de
|’nvest|ssements. Ces rappqrts presentept la Chine aux brevets mondiaux a
également un examen concis et informatif . . .
. . presque décupl é depuis 2005. Les
des politiques pertinentes pour le . . .
. o chiffres ont plus que doublé depuis 2012.
développement et le déploiement des i ) i .
technologies de pointe I Parmiles anciens leaders mondiaux, cobest
A La cartographie des cen tres souvent I 6Uni on eur op®enne
technologiques ~ ATI fournit  aux ressent | e p limpact de é&a montée
entreprises et aux décideurs les en puissance de la Chine ou qui semble
informations les plus récentes sur les moins capable de | 6accompag]
organisations menant des activités de propr e dynami que. Soi l exi s
recherche appliqu®e et dedxi cnenpotviactnisoon comme | di nterne:
proche du marché (niveaux de préparation la dynamique récente de la robotique et de
technologique TRL 3 a 8, et non p  as la fabrication avancée montre que le défi
néces_sairement toute Ia.gamme) Qans le est global.
domame.des technologies ije pointe au . L 6 a n r2@6 a été marquée par une
service d € | 6i ndustrie d a neﬁjgmén%t%ﬁ' déd € Fvestlsdements
aujourdobéhui
dans les technologies de pointe dans
Les principales conclusions de | P b€ daaslg mande ergigr,tmalgrelg
suivantes pand®mi e. Léattention acc
L 6 UXH occupe une position de premier plan dans bnvestis s eu [ S | 6®g a.r d de
diverses te chnologies de pointe, telles que la est due I dacc®l ®ration des
fabrication avanc®e et | 6i nt er memérisaiensta tapguuelte gemandeten a
récemment réussi a augmenter considérablement faveur de diverses applications et servi ces
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technologiques. En 2020, les fonds de
capital -investissement et de capital -risque
ont été investis surtout dans des
entreprises développant des technologies
de mobilité, suivies par les biotechnologies

et I o6intelligence @%tificVeSi | _Gexamine les_ tendances des

f  Ence qui concerne le nombre de startups technologies de pointe en termes d e
fondées aprés 2015, les pays qui brevets, | a part -@7%dansdesE
comptent le plus grand nombre de brevets mondiaux sur les technologies de
startups sont,I|d Brantelee magne POinte au service de | 0indus
lesPays -Bas. Si | 6on tient com@06_ %_ pour les technologies de
taille des pays, | 6Est oni e fabrication de pointe et 13,7 % pour la
Belgique se distinguent égale  ment. micro et nano®lectronique.

f  Bien que certaines entreprises établissent sur les application s industrielles se reflete
leur siége social dans un pays, elles dans la part élevée des technologies de
di sposent dabiavmai pertined dinternet des objets (28,38
et doéun d®vel oppement cont par _une_part élevée de technologies
autre pays. Les entreprises numériques en matiere de mobilité (26,7
technologiques européennes ont dii se %), conforme a ses performances dans
tourner de plus en plus ve rs les 'dindustrie automolquel e et
investisseurs américains pour soutenir la Tout comme la faiblesse des inventions en
croissance de leur capital. Une migration micro et nano€lectronique les parts de
des technologies a également eu vers les | 6 {2Erestent faibles dans le domaine du
Etats -Unis. Certaines entreprises ont Big Data (14,7 %) et de |
transf®r® | eur si ge | cartificielle (16,2 %). Les parts de la
déavoir acc s aux capi taurlobotique de la nanotechnologie, de la
marchésplu s i mportants. Lo6anal ypiotechn ologie _ industielle, de la
localisation géographique des photonique et des matériaux avancés se
professionnels ~ employés  par les situent entre 17 % et 21 %.
entreprises déointelligeficlbadoption _de | a technologie
montre que 9,9 % des emplois liés a fonction de Il a taille de 160
| 61 A g®n®r ®s par | es ent r &t du secteur _ concerné. Les petites
| 6 UX peuvent étre attribués aux entreprises, par exemple, gagnent du
Etats -Unis . D orea patt, 14,5 % des terrain dan s |l 6adopti on des t ech
emplois générés par les entreprises nécessaires pour créer le support de leur
am®ricaines doélA sont | i ®s futurenvironnement numérique (comme
A Israél le cloud public et la connectivité), tout en

L @doption des technologies de pointe a
augmenté par rappor annéé précédente,
méme si la crise économique et les mesures
déurgence ont mi s rude
route numériques des industries européennes et
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particulierement sous le feu des projecteurs

gr ©ce 7 l eur effet en
efficacité accrue et de réduction des codts ainsi
que de transformation des processus métier.

t er mes d

continuant explorer
technologies de pointe. Parmi les
industries, les secteurs les plus

con cernés sont également ceux qui
présentent les taux les plus élevés
déadoption des teddhlaol ogi es

®pr eu

ralenti les progres réalisés au regard de celles -ci.

fabrication au commerce de détail, du
Dans  6ensembl e, l'es technol 0yansport aux soins de santé, ces secteurs
spécifiques jouent  un role crucial dans la relance visent a mettre en place un
du retour a la croissance des industries environnement de travail plus automatisé
europ®ennes, gr ©ce oI mporty pus efficace, comportant des

technologies en vue de déterminer des stratégies
prospectives dans un environnement commercial
enmutation.L 61 A et | 6l nternet

July 2021
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avantages considérables pour les activités
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économique lié a la pandémie de COVID
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se manifeste dans plusieurs domaines, |l 6i ndustrie. Bi en gue
tels que | 6adopti on de doéutilisation diff re en
technologies et de nouvelles strat égies spécifiques de chaque industrie, certaines
commerciales, mais aussi par des caractéristigues communes se retrouve nt
changement s dans | 6al | ocdans chaque  secteur. Cela est
ressources et les priorités budgétaires. La particulierement vrai pour les
situation économique critique résultant de « technologies de pointe horizontales »

la pandémie est confirmée par les tell es que Il 6l nternet
r®sul tats de | 6enqu°te, quil 6intelligence artifici
répartition égale ent re les organisations | 6 AR/ VR.

luttant encore pour sortir de la crise et 1 Les principales unités commerciales a
connaissant un ralentissement | 6or i gi rclangament t echnologique
économique ou une récession, et celles qui sont la  fonction informatique et
sont en phase ascendante, proches de la | e@iploitation  , la premiére jouant un role
normalité. essentiel dans la redéfinition globale de

La pandémie a contraint les entreprises |l 6i nformatique des
européennes a ralentir et a repenser leurs seconde conduisant a des investissements
feuilles de route en mat i iconformes aux changements que les
technologique avancée afin de faire face entreprises ont d0 entreprendre pour

au choc économique résultant des adapter l eur s mod | es
mesures de confinement et des Concernant les responsables du budget
restrictions. La nécessité de réduire les des technologies de pointe, on constate

cC o %t s déexploitation e t / une répartition équilibrée entre les unités
produits, déam®liorer | 6 e finformatiques internes et les secteurs

déi nnover dans |l es mod 6 a c t jcela sigifie égale ment que les
débentreprise constitue | e technologies de pointe doivent étre

moteur  portant a | 6adopti on d proposées par les utilisateurs de
technologies de pointe. Pour atteindre ces I 6i nformatique (not amment '

objectifs, les organisations transfere nt concerne les aspects techniques tels que

leurs investissements des technologies | 6interop®rabilit® et | 6 ®v
traditionnelles  vers les nouvelles gudell es doivent aussi parl e
technologies de pointe et les équipements | 6entisepr sbagi ssant déa
industriels.  Malgré les turbulences orientées vers les résultats.

économiques, les organisations ont pu T En termes de production de

augmenter légerement la part des composants liés aux technologies de

dépenses en TIC dans leur budg et global. pointe, | 6Europe peut se t
Cela est en cohérence avec la perception ses performances dans le domaine de

des technologies de pointe comme des la fabrication avancée et des

éléments clés permettant de gérer la crise matériaux avancés, tandis que la

et de revenir a la normalité. production de composants de

Entermesde cas doéuti ) i saksbn | 6i nternet des objets

dire de scénarios commerciaux concrets également importante Au total, les

dans lesquels | es technologies de pointe technologies de pointe représentent

sont appliquées, les technologies de environ 24 % de la production industrielle,

pointe telles que | 6l nternece qui signifie qubéenviron
la robotique, | 6AR/ VR, | a production industrielle dépend fortem ent
nanotechnologies, les matériaux avancés, de la fabrication de produits basés sur des

la micro -nanoélectronique, la photonique technologies de pointe et de leur

et la biotechnologie i ndustrielle,
permettent un bon mélange de cas
déutilisation horizont aux

application dans la production de biens
manufacturés. La fabrication avancée (6,3
@), les matériaux avancés (5,5 %) et la
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biotechnologie  industrielle (2,6 %) accrue de la cybersécurité et de la
constituent les  parts les plus importantes, connectivit® refl te ®gal em
tandis que la part du Big Data (0,2 %), de des besoins de la demande de ces
|l 6intelligence artifici el | ecompétencespendantla période du Covid
sécurité (0,5 %) reste faible. et du passage a des modeles
déexploitation num®riques.
En ce qui concerne les compétences A néclessaireizs7 dﬂ Dans l 6ensembl e, | es ty
associ ®es aux technol og-R7%es e
présente des ato uts dans plusieurs technologieg competences ai ont connu fa p\lus forte
de pointe ax®es sur | es scienca.ygmen.t_atllon”qQ L2019, a, 2020
mais des faiblesses dans des domaines clés de la comprennent  les compétences  en
technologie numérique par rapport aux Etats - créativité, le python, les compétences
Unis : analytiques, les compétences en
1 LWGE-27 présente une part relative |l aboratoire et | domnées|.y se de.
plus  élevée de  professionnels Plusieurs de ces compétences sont liées a
possédant  des compétences dans les la programmation et plus particuliéremen_t
technologies de fabrication avancée, aux Ia}ngages de  programmation
|l es mat®rijiaux avanc®s, IéirP-e-—_r-t--'-—n-en--t-—s‘ _pour I_ﬁlA' Les
objets et la biotechnologie relatives aux laboratoires pourraient
industrielle L &< trouve a la traine refléter les besoins accrus du secteur des
par rapport aux Etats ~ -Unis, notamment en soins de santé ) R
ce qui concerne les technologies du cloud, T En ce qut concerne l'dabso
| 6intelligence artificiell eProfessionnels = possedant = des
mais aussi le big data et la robotique. competences en technologles de pomtg )
L 6 U2 et les Etats -Unis détiennent des par diff@rentes _ Industrie.
parts similaires dans les domaines mo .nt re {qmjéﬁ.@s’ technologies  de
suivants : blockchain, AR/VR, micro et boinfor m.at ! .0 ne t. d e. l'a commu
nanoélectronique, technologies la recherche, les |nF1ustr|es qu i emploient
numériques en matiér e de mobilité et le plus de professionnels possédant des
photonique. compétences en technologies de pointe en
1 Les professionnels possédant  des général sont les télécommunications,
compétences dans les technologies de | 6®l ectronique et - .e s
pointe se concentrent dans certains pays. co n.d uct ? urs., o a.u tomobile
Aprés correction du nombre absolu de conseil en gestion . Les professionnels
professionnels  inscrits  sur  Linkedin qualifiés de la fabrication avancée se sont
reflétant le degré de représentativité et la concentres dans _Ies industries
taille du pays, les résultats suggerent que manufacturi res telles que
laFinlande, la Su-de, loalll2@Lectronique et les machir
Luxembour g, l61rlande, | e [I'an _construction.  Les  professionnels
les Pays -Bas , | 6Estoni e, l a Be |qqulifi§'s:_ en intelligence artificielle sont
| 3Autriche sont l es di x D Surtout employés dans des secteurs tels
compétences en technologies de qu.e le cons.eil en gestion, les services .
pointe sont les plus dispo nibles financiers et | 6aut omobi
1 Les technologies de pointe qui ont connu professionnels qualifiés en matiere de
le plus fort taux de -croi Lybersécurité ont  étée  employés
27 de décembre 2019 a décembre 2020 pr|n¢|palement dans les secteurs des
(couvrant la période Covid) en termes de télécommunications, ) du -cons.eil en
comp®t ences comprennent gestlon _des services financiers et
artificielle (32 %), la blockchain (27 bancaireset de | 6administration p
%), la cyb ersécurité (23 %) et la T En ana!ysant I.c‘)®volut|on
connectivité (23 %). Lc‘>importancedéempl0I n®cessitant des col
technologies de pointe publiées sur la
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période allant de décembre 2019 a avril régiona | afin de maintenir et d
2021 sur LinkedIn, ce rapport a constaté |l eadership technologique de
que le nombr e déof fred adoefiplLes investissements doivent se
diminué au cours du premier semestre concentrer a la fois sur les points forts
2020, : | 6exception de | a de | 6UE et sur | essentiedlsomai nes
industrielle (liée a la demande des afin de prot ®ger I 6i nd ¢
entreprises pharmaceutiques et technologique.
biotechnologiques), de la photonique, de 1 Les investissements dans le
la nanotechnologie (qui pourrait étre liée d®vel oppement de |l 6exc
aux of fres d 6seatepr! deila du technologique et dans le déploiement de
recherche et de | d8®ducat i ontechnologies de pointe au service de
et de |l a connectivit® (qui I 6dindustrie devr amiewnt °t
par le besoin accru de solutions équilibrés . La politique de | 6U
connectées). La demande de compétences mieux se concentrer sur les domaines
pour les technologies de la mobilité déapplication concsadeés et
(véhicules électriques) est également commercialisation des technologies de
restée f orte, méme si elle a connu pointe tout en gardant
quel gues baisses ° Led a ut o msouveraineté technologique au niveau
nombre de postes correspondant a mondial.
diverses technologies numériques de 1 La diffusion des technologies de
pointe telles que 1|61A, | e pointe dans un ensemble plus large
cybers®curit®, | 6l nternet ddoéindustries et de secteur
la Blockchain a recommencé a étre mieux soutenue afin d e faciliter la
augmenter depuis la fin de 2020 et a transformation technologique dans
dépassé les niveaux de 2019 au début de |l 6ensemble de | 6®conomi e.
2021. Par exemple, | es off rOutre le soutien au développement
| 6 UE n®cessitant des cot echnol ogique, | adevaiti ti que
technologiques en intelligence artificielle recentrer | e d®bat sur 1 8inr
ont été publiées sur LinkedIn le plus matiere de services et les modeles
souvent par des entreprises commerciaux en matiére de
informa tiques, des plateformes en ligne tec hnologie dans les forums de
(tell es gqubdAmazon, Zal ando)discussion politique. Les  mesures
de recherche, des sociétés de conseil aux politiques devraient tenir compte de
entreprises, le secteur des transports et | 6®I ®ment déinnovation dans
les services financiers. Il est intéressant |l orsquébéell es soutiennent | a
de noter que | es offres do déploiementde technologies de pointe.
portant su r un besoin de compétences en 1 La recherche de compétences et d e
fabrication avancée sont en baisse depuis talents doit demeurer un domaine
décembre 2019 et que cette tendance a la prioritaire des politiques publiques.
baisse peut encore étre observée en 2021. Le développement des compétences liées
alatechnologieelle -m° me et ° | dutil i s
En sbappuyant sur | 6ensembl e 4o |a technologie, y compris la
quantitatives et qualitatiyes réalisées par le projet compréhension de la maniére de déployer
« Advanced Technologies for Industry » (ATI), les . . .
recommandations  politiques  suivantes  sont les technologies de, pointe de maniere
proposées responsable, devrait étre davantage
soutenu a tous les niveaux politiques.
Lédattraction et | 6empl oi
T 1l est impératif de renforcer encore le technol ogi ques dans | 6i ndus
financement du développement et du lacune politique pertinente qui doit étre
déploiement des technologies de comblée en éliminant les obstacles

pointe  aux niveaux européen, national et
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existants et en facilitant les nouvelles

opportunités.

LOUE devrait d®velopper
internationale en matiére de
technologies de pointe liée a ses
instruments économiques externes Y

compris des partenariats internationaux

sur | 6acc s aux mat i
criti ques, la  coopération pour le
d®pl oi ement des technol
compétences et la promotion des

technologies vertes au niveau mondial.
La dimension régionale et locale
devrait occuper une place plus
importante dans les futures
strat ®gi es de

technologie industrielle. Il faut agir
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mhtiére) e e n

davantage afin de relier le débat sur la
spécialisation intelligente aux forums sur

unele développement de nouvelles
perspectives industrielles.

Les politiques publiques a tous les niveaux

devraient renforcer les actions liées au
soutien des PME aux technologies de pointe

Des initiatives telles que les centres
technol ogiques de I 6 ATI

déterminant a cet égard, mais elles devront étre

mi eux reli ®es déautres
comme le réseau Enterprise Europe Network, la
plateforme européenne de collaboration entre
clusters et les poles d

peuvent

n

ti

at
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Section 1

1. Introduction

This report  discusses the main findings from the data that have been collected as part of the Advanced
Technologies for Industry (ATI) project . ATl has been initiated by the European Commission, Directorate

General for Internal Market, Industry, Entrepreneurship and SMEs and the European Innovation Council
and SMEs Executive Agency (EISMEA) . European industry is facing technological, socio -polit ical
(including globalisation and geopolitics) and climate change challenges. To remain at the forefront of

technological and social leadership, it is important to strengthen and revitalise the European industrial

base.

Using both traditional and novel ty pes of data, this report carries out an in -depth analysis by exploring
trends in the generation and uptake of advanced technologies, related entrepreneurial activities and

skills. It interprets data from a list of data sources compiled to monitor advanced technologies and their

applications in industry across the EU27 and key competitor economies such as patent data, business
survey, Crunchbase, Dealroom and Linkedin.

The starting point of this analysis has been sixteen advanced technologies that are a prio rity for
European industrial policy and that enable process, product and service innovation throughout the

economy and hence foster industrial modernisation. Advanced technologies are defined as recent or

future technologies that are expected to substantia lly alter the business and social environment and
include Advanced materials, Advanced manufacturing, Artificial Intelligence, Augmented and Virtual

Reality, Big data, Blockchain, Cloud technologies, Connectivity, Industrial biotechnology, the Internet

of Things, Micro - and nanoelectronics, IT for Mobility, Nanotechnology, Photonics, Robotics and Security.

The full methodology behind the data calculations is available here: https://ati.ec.europa.eu/reports/eu -
reports/advanced -technologies -industry -methodolo gical -report .

This report is structured as the following:

A The second section analyses technological trends in terms of patent applications in the EU
and globally and based on private equity/ venture capital investment and startup creation.

A The third section  summarises the findings of the Advanced Technologies for Industry survey
and analysis about the uptake of advanced technologies in the EU .

A The fourth section presents findings about the supply and demand of skills related to
advanced technologies.

A The fifth section presents the analysis of digital maturity in key economic sectors.

A The sixth section includes the analysis of Prod com statistics on the production of
manufactured goods  and related employment

A The report is accompanied by a set of policy recommendations and conclusions which could

serve as a basis for future activities in the field of advanced technologies.
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Section 2

2. Technolog vy trends

2.1 State of play of EU27 technological strengths

EU27 global leadership in Advanced Manufacturing, Internet of Things and digital
technologies for Mobility

Technology trends have been captured through patent analysis. Patents are a well -accepted and widely
used data source to track technological trends, even if there are certain forms of innovation that are
not patented and hence capture only a part of reality. The analysis is based on patents f iled at the

European Patent Office and relies on International Patent Classification codes. Patents have been
localised based on the location of the legal owner of the patent application and hence the analysis
reflects the owner/applicant of the technology

The EU27's share in global patenting in advanced technologies for industry varies between 30.6% in

Advanced Manufacturing technologies and 13.7% in Micro - and nanoelectronics. This focus on
industrial applications is mirrored by the high share of Interne t of Things technologies (28.8%)
complemented by a  high share of digital technologies for Mobility (26.7%) in line with its
strengths in the vehicle and aeronautics industry. In line with its weakness in Micro - and nano electronics
inventions, Europe's shares remain low in Big Data (14.7%) and Artificial Intelligence (16.2%). Shares

in Robotics, Nanotech nology , Industrial Biotechnology, Photonics and Advanced Materials range
between 17% and 21%.

With a view to patent applications internationall y, Japan is the strongest competitor in Micro - and
nano electronics, Photonics and Advanced Materials, while the US holds their dominant position in
Industrial Biotechnology, Nanotechnology, IT for S ecurityand Big Data. In parallel, China has taken the
lead in Artificial Intelligence and Robotics.

In the different technological categories, all other countries together make up between five and ten

percent of overall patent volume - in line with their overall share of about 8% . Their share is lowest in
Micro - and nano electronics with around 4% and highest in Nanotechnology with about 18%. Central
players include Switzerland, Canada, Israel, India, Turkey, Singapore, Taiwan, Russia, Norway and

Brazil. The fact that Liechtenstein comes next in the ranking graphi cally illustrates how small the
contribution of any remaining countries, including South Africa and Mexico actually is.

This overall picture as presented above is confirmed also in terms of specialisations. The EU27 displays
positive specialisations in Advanced Manufacturing and digital technologies for Mobility (in line with
Japan) as well as Internet of Things (in line with South Korea). In terms of specialisa tion, Micro- and
nanoelectronics, Photonics and Advanced Materials are key focus areas for Japan and South Korea . The
US focuses on Industrial Biotechnology, Security as well as Big Data which is also a specialisation of

South Korea. Despite the fairly bal anced absolute distribution of all areas , Robotics has - in relative
terms - become a focus of China.

In this international comparison, the conclusions are similar to a year ago, notably that the EU27 is still
safeguarding its position in technologies that ensure the necessary framework conditions for the
manufacturing industry  , butthe EU27 is very much disadvantaged in terms of technological leadership

inthe area of Artificial Intelligence, Big Data or Robotics.
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Figure 1: Share of global patent application s in the EU27 and competing economies in 2018 (last available year with
complete patent data)
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Concentration of advanced technology patent applications in a number of EU Member States

With a view to relevant Member States' shares in ATI patenting, Germany dominates the picture in
all areas but Nanotechnology where it reaches a mere 13%. In line with its overall share of about two
fifth s of all European patenting, its share in the differ ent ATl domains ranges between 35% and 55%.

In most areas, France follows second with shares between 10% ( Robotics) and 28%
(Nanotechnology). On the following ranks, most of the other Member States display specialised profiles
such as the Netherlands whos e contribution fluctuates between 4% and 15%, with an emphasis on
Photonics, Artificial Intelligence, Bigdataand Internetof Things.

In a similar manner Italy's contribution to the global patent applications fluctuates between

2% and 11% with a focus on  Robotics.

Sweden , as well, contributes between 3% and 11 -12% with outstanding activities in the areas of IT
for Security and Nanotechnologies. Finland excels in Big Data (12%) and to a lesser extent in digital
Security (7%) while its contribution to other areas can be as low as 2%. Spain is a central player in
Nanotechnology (18%) while its contribution in other areas, can be as low as 1%.

Austria  displays yet another specialisation profile with 6 -7% in  Micro- and nano electronics, Photonics
and Advanced Materials - yet only 1% in nanotechnology. Belgium  makes relevant contributions in

Industrial Biotechnology, Nanotechnology, Advanced Materialsand Micro- and nano electronics (between
6% and 9%) while in some area s it does not contribute at all.

Denmark focuses on Industrial Biotechnology (5%) and Robotics (4%) and  Ireland  contributes 4% in
the field of Big Data. In none of the ATl fields does the contribution of all other Member States combined
exceed 8%, typical ly it ranges around 4%.

Figure 2: Share of global patent applications of EU MS
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2.2 Trends over time: n early tenfold rise in Chinabs contribution t o gl ot
applications
With a view to developments over time, the aggregate figures for all advanced technology  patent

applications display a nearly tenfold rise in China's contribution to worldwide patenting since

2005 , with figures hav ing more than doubled since 2012. In general, this has led to a corresponding,

yet equal decrease in the contributions of the US, the EU27 and Japan, with only South Korea ha ving
further increased its relative share since the 2000s. While the development dyna mics in several of the
specific domains by and large mirror these general trends, some display additional, interesting
particularities which  are illustrated in  this section

While Advanced Manufacturing technologies remain Europe's one central stronghold, the EUO®S
contribution to global patenting has dropped gradually from about 45% in 2008 to about 30% in 2018.

In parallel Japan and  South Korea have increased their contribution by about 5 percentage points each.

The US experienced a first sharp decline in the late 2000s (from about 30% to about 20%) but has been

able to maintain its contribution since. While China's share developed in line with South Korea's in the

late 2000s it has taken a notable lead since, reaching about 15% of all global patenting in 2 018.

In the field of  Artificial Intelligence , the US contribution experienced a s ignificant decrease from
nearly 50% in the mid  -2000s to about 25% in 2018. Initially, this shift was fuelled by parallel increases

in European and Japanese efforts, while, sin ce the mid -2010s, dynamics in China eclipse those in all
other countries . Initially, China  and South Korea followed a similar development path but from 2014
onwards China has started to accelerate reaching its globally leading position today . Interestingly , its
rise seems to have occurred mostly at the expense of the US, while the contributions of Japan and South
Korea remained stable, and t h e HEledined only moderately.

With a view to technologies relevant for the I nternet of  Things , the EU and the US have been able to
maintain their leading positions with about 25 -30% each since the early 2010s. Likewise, Japan and
South Korea have stabilised their contribution around 15 % and 10% respectively. While during the late
2000s, China's and  South Korea's dynamic rise came at the expense of the US, Japan and, partially,
Europe, the overall global division of contributions seems to have stabilised since. In fact, China now

even di splays a slight decrease in globally oriented, transnational patenting since 2016.

The area of Robotics , finally, provides the most graphic evidence of the rise of China, visibly since

about 2008 and much more obviously since 2015. While Japan and South Ko rea had begun to increase
their contributions until the late 2000s and early 2010s respectively, their global role has been gradually

decreasing since. Most, prominently, however, it is Europe that has felt the impact of China's expansion,

and seen its sha re decrease from 40% to hardly more than 20%. The global contribution of the US, on
the contrary, has not changed much since the early 2010s.

With a view to  Micro - and nanoelectronics , the trends analysis reveals interesting differences in
patterns. The d ecrease of the US share started early in the mid -2000s, too early to be attributed to
China's rise but, more likely, to a more general shift towards different Asian countries . Japan, on the
contrary, was able to sustain its patenting share until the mid -2010s when it started to drop  although
it has stabilised in the latest years . The share of Europe's contribution appears to drop s tarting in the
late 2000s.

It can be concluded that:

1 Among the former global leaders, it is often Europe that feels the impact of China's rise most or
seem s less able to match it with own dynamics
1  While there are exceptions like the | nternet of Things, recent dynamics in Robotics and Advanced

Manufacturing provide evidence that the challenge is comprehensive

July 2021




General findings - Report on technology trends and technology adoption

Figure 3: Share of global patent applications in all advanced technologies over time
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Source: Fraunhofer ISI calculations based on EPO Worldwide Patent Statistical Database (PATSTAT)
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Figure 4: Share of glo bal patent applications per advanced technolog y over time

Source: Fraunhofer ISI calculations based on EPO Worldwide Patent Statistical Database (PATSTAT)

2.3 Private equity and venture capital investment focused on Mobility, Biotechnology and
Artificial Intelligence

The analysis of t echnological trends  with patent data  can be complemented by investigating firm -level
data about startups and scaleups and related investment patterns . The landscape of private
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