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3DP 3D printing
AM Additive manufacturing
AMT Additive manufacturing technologies
CAD Computeraided design
CAGR GCompound annual growth rate
EC European Commission
ESIF European Structural and Investment Funds
FoF Factories othe Future
GDP Gross Domestic Product
ICT Information Communication Technology
KETs Key enabling technologies
OEM Original Equipment Manufacturer
PPP Public private partnerships
RIS3 Smart specialisation strategy
RTDI Research, technology. Development and innovation
VC Value chain
WP Work package
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1.l ntroducti on

This reportdocument constitutes Deliverable D2.2 in the framework of the-Mbtion project
d A0GNFAGS3IAO | LIINEIOK (2 AfgradiBve MadnyfatturhgimeBnblifiess I £ o
and capabilites 0t N2 2 S O (-mdtieghNIBnfréctyNo.: 722660). This document is the result of
0KS T OGADGAGASE LISNF2NN¥SR gAGKAY Gl ail c¢&whihin a{ &y SN
the frameworkof work package 2 (WP2jtledd a I LILJA Y3 G KS. !a f I yR&AOF LISE

The aim oWork Package? is to have an overall picture of the current situation of the AM field
and community with a view ofthe development of products andpplications in lead market3he
specific objective of deliverable D2.2 is to update the information about regictategies
competencesand needsaround Additive Manufacturingwith the aimto have an overvievof the
Europearinitiatives,ecosystem anthe potential aroundthesetechnologiesResultsfrom this WPaim
to supporteffort alignment,crossfertilisation and potential new alliancés the field of AM

1.1 A European policy framework to support industrial renewal

The transformation of global industry is a realityeaery levek; local, regional, national and European.
2SS YdzadG SYONIOS GKAAa GNIYaF2N¥YIFGA2Y FYyR YIF1S Al
Tackling these challenges positively and seizing the opportunities generated by new technologies and

envirormental imperatives will ensure that industry in Europe is successful.

The development of Europe and the EU is based on industry. We have undergone industrial revplutions
before and have come out stronger. This is happening now and, as before, with piepaaat
NBIFRAYS&da (G2 FTRFLIIZ 9dzNRPLISQA AYyéRdzZAGNER FyR |[Ada OA

Industry in Europe 201(European Commissigh

The European Commissioecognises the central importance of indgstor creating jobs and
growth. Industry is thebackbone of the European economy, accounting f6r802 ¥ 9 dzNP LIS Q&
for 80% of private research and innovation (R&I) foxgrovidingover 50 milliorhigh-skilled jobs for
citizeng.

(s}
m)

However, the recent economic crisis has led to the loss of some 3.5 million jobs since 2008 and
a decline in manufacturing to 1% of GDP, far behindthes20 G F NBSG 2F Ay Rdza i NEQa
set out bythe Communication onAn integrated industrial policy for the globalisation '€r&a flagship
initiative of the Europe 2020 strategy. Urgent reindustrialisation and modernisation of the European

1 http://ec.europa.eu/growth/toolsdatabases/newsroom/cf/itemdetail.cfm?item_id=9063

2 See Commission President Jé&@laude Juri SN A& AY I NRRdA2YAWZY (2 LYy RdzZAaGNE 5
http://ec.europa.eu/avservices/video/player.cfm?ref=1133697 &videolanFdstarttime=50&endtime=365&devurl=http://ec.europa.eu/a
vservices/video/player/config.cfm

8 http://ec.europa.eu/DocsRoom/documents/6313?locale=en

4 http://eur -lex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:52010DC0614&from=EN



https://bookshop.europa.eu/en/industry-in-europe-pbKI0117045/downloads/KI-01-17-045-EN-N/KI0117045ENN_002.pdf?FileName=KI0117045ENN_002.pdf&SKU=KI0117045ENN_PDF&CatalogueNumber=KI-01-17-045-EN-N
http://ec.europa.eu/growth/tools-databases/newsroom/cf/itemdetail.cfm?item_id=9063
http://ec.europa.eu/avservices/video/player.cfm?ref=I133697&videolang=INT&starttime=50&endtime=365&devurl=http://ec.europa.eu/avservices/video/player/config.cfm
http://ec.europa.eu/avservices/video/player.cfm?ref=I133697&videolang=INT&starttime=50&endtime=365&devurl=http://ec.europa.eu/avservices/video/player/config.cfm
http://ec.europa.eu/DocsRoom/documents/6313?locale=en
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52010DC0614&from=EN
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economy are therefore necessary to create new jobs. Thegean Commission has been allocating
considerable financial resources teetdevelopment of the Europeandustry.infactY 2 NB G KFy €71 n
bnin investmentwere mobilisedhrough key programmes

1 Junckernvestment PlaA: Removing obstacles to investmentppiding visibility and technical
assistance to investment projects and making smarter use of financial resources. The plan is
mobilising investments of 4t S | & (bn aver thiee years.

f Horizon2026:¢ KS o6A33Sad SOHSNI 9! NBASIFNODK |[yR Ayy2gJl
funding available from 2014 to 20ZDhree pillars focusingn Excellence, Industry and Societal

Challenges
1 COSME The EU programme for the Competitiveness of Enterprises and Small and Medium
sizedEnterprises, runnindzy G Af wHnwn gAGK | 0dzZR3ISH 2F 20SNJ ¢

1 European Structural and Investment Funds (ESIE)A @S TFdzy Ra ¢ 2 Ndidach2 OSNJ ¢
support economic deelopment; The European regional development fund, the European
Social Fund, the Cohesion fund, the European agui@llfund for rural developmerdnd the
European maritime and fisheries fund.

Through H2020, the Commission intends to ensure that Eupopeuces worleclass science,
removes barriers and makes it easier for the public and private sectors to work together in delivering
innovation, as well as Erasmus+ coverage of research. Also Public Private Partnershipsu@tPéss)
Factories of the Fure®, are of strategic importance for the European industry. The EC indicates that
ttta sAff S DNIuSnvesEndiBwith éaehyéuraof public funding expected to
trigger additional investments to develop new technologies, products sediices, aiming at
consolidating the European industry akeader onthe global market

These PPPs are based on roadmaps for RTDI activities which are the result of an open
consultation process and have been positively evaluated by the Eurdpeamission withHe help
of independent expertsPPPs started being implemented through open calls under H2020, and the
first Work Programme for20kp £ £ 2 Ol (i ShdfolelE BRPR incuding fFactories of the
Future (FoF)The PPPs are expedtto deliver the technologies needed for the new sustainable and
competitive factories of the futureThe FoOF mukannual roadmap for the years 202920 sets a
vision and outlines routes towards high added value manufacturing technologies for Facfdties o
Future, which will be clean, high performing, environmelgtdiiendly and socially sustainable
Another direct support to the development tfe Europeanridustry is related to the identification of
Key Enabling Technologig& T3

5 www.ec.europa.eu/inveseu

6 www.ec.europa.eu/horizon2020

7 www.ec.europa.eu/cosme

8 www.ec.europa.eu/esif

9 http://ec.europa.eu/research/press/2013/pdf/ppp/fof factsheet.pdf
10 hitps://ec.europa.eu/grovih/industry/key-enablingtechnologies _en
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1.2 Key Enabling Technologies and Additive Manufacturing

As part of its strategy, the European Union mandatddighLevelGroup (HLG) charged with
0KS ARSYOGAFAOFIGAZ2Y FyR aStSOlAzy 2F (SOKyz2f23A¢
economy. Thefocus & LJX | OSR 2y K2NART 2y i+t (SOKy2f23ASa a¢
Enabling Technologies (KETs). The six KETs have the potential to increase the productivity and the
energy efficiency of the industrtherebyleading toa competitive advartgeand a cleaner European
industry. These technologies are concerned witercominghesoOl t t SR G+t f S, 2F 58SI
justifying public intervention. In the European contekie Valley of Death is mainly seen at the level
of demonstration andloseto-market activities. Advanced Manufacturing Technologies (AQWhjich
Additive Manufacturing (AM) is part qfare one of the KETs showing great potential. In order to foster
the development and commercialisation of AMT, a Task Force was set kip Butopean Commission
in 2013. Its emphasis was put on the challenggecing the commercialisation of AMT, including
enabled products and the further deployment of this range of technologies. One of the most promising
aS3aAYSyia o06AGK @IWKEID A d HNIFE 2/04 AK YINE Sibni@2 t dzy S
2021) is3D-printing, alsoperceivedd @ Y I y & Fa (0 KMdwdzZiRRYAYy HFSOBEdzi A2y ¢
GKIK LISNF2NXI yOS -Printyiglzih Ithi3 (cdritekt yis dusbally ocalled Additive
Manufaduring, mainly referring to a set of dominant processes and their mobilisation in an industrial
context.

| RRAGAGS al ydzZF OQldzZNAy3 o!av Aada RSTAYSR ad (K
from 3D model data, usually layer upon layer, as opposed stibtractive manufacturing
Y S i K2 R 2 ALfa atledmandfacturingtechnologies AM is concerned with its integration with
other value chains because of its horizontal function in production processés.rditi-sectorial
applications,it can enable the potential of industrial sectors to optimise their performance and the
quality of their outputs. However, the AM landscape and European capabilities, in particular, appear
to remain fragmented and missing linksistbetween the supply athdemand sides. The application
of AM technologies hasonetheless been consolidating in different application areas such as in the
medical, automotive and aerospace sectors, but many other application fields remain-exulered
whichmayalso includeuntapped AM potential.

According to Wohlers Repd2016, the AM industrygrew by 25.9% (compounénnual growth
rate - CAGRJ)eaching $5.16%n in 2015.This is in comparison with tHeAGR for the previous three
yearson 33.8% andthe CAGRor the industryover the past 27 years registeriagscore of 26.2%.
The AM industry is grawg by more than $bn for the second consecutive year. As AM is based on
ComputerAssisted Design (CAD), one of the key drivers of this growth relates to vbogment of
L/ ¢ YR GKS RAIAGAAFIGAZ2Y 2F AYRdzZONE lopeah NBf I
industry*%, elaboratedby the European Commissiopoints in this direction.ie EC plans to set up a
European cloud that, as a first objectiveillwgrant Europe's 1.7 million researchers and 70 million
science and technology professionals a virtual environment to store, manage, analyseusedasye
amouns2 ¥ NB &SI NOK RIFEGFE® LYy | RRAGA 2D neiwrsof @ifal oAt £

11\Wohlers Report 201! y'y dzl 2 2 NI R¢g A R&TerryN@iBehBrianiCafie$, lda GHinpbell, Wohlers Associates, Inc
12 http://europa.eu/rapid/pressrelease_IPL6-1407_en.htm

6
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innovation hubs (centres of excellence in technology). In these hubs, businesseceae advice,
test digital innovations and set up largeale pilot production projects to strengthen internet of things,
advanced manufacturing and technologi@$ie objective would be to address the fragmentation of

9dzNBLISHY YIN] SGa Ay 2RRINIKE 8RBt ddl XPaodgzSRALA

Digital transformation allows and enhances the smart integration of services and products

2. Mgppping EU regional capabilities i

Regionsthe managing authorites ohe 9 ! Qa Yl Ay Ay @SaldyYSydraliz2z2f =

and Investment Fund (ESI&gcouning ¥ 2 NJ lenrfop 20142020, can support the leverage for
economic growth and jobs in key sectafsEurope. Priorities for spending this budget are identified
with the support of Smart Specialisationr&egies? (referred to as either RIS3 or Sahd can serve

as a ompass for strategic investment in research and innovatigorepared in dialogue with the
regional quadruple helixThe ESIF can be used for the development of demand driven innovations,
provide regional infrastructures and support test beds and liabg for the SMEs, RTOs and industry.

Obtaining regional data on Additive Manufacturing is not e&®yeverthis core chaptewill
focus on three data inputs tgive an overvievaf trends, main findings and conclusiarfghe current
situation in 2017:

1 EC report orReport on 3Bprinting (June 201§

T Industrial Modernisation Platform regions identified as interested in Additive Manufacturing
¢ setupin 2016;

1 Vanguard InitiativéReport

These three sources can be combined with the previde®FANM H2020 Projecsstudy on
regional capabilitiesvhich can be found on the FOFAM Project web¥ite

The level of detail ofhe three studies goes from a more general identification of the regions
most interested in additive manufacturing to a detailed studytled 3D Printing Pilotinder the
Vanguard Initiative

2.1 EC Report on 3D printing

TheECw S LJ2 NID Peinying:current and future application areas, existing value chains and
missing competences in tigJ°€ (June 201phighlighted the need focollaboration between regions
with AM technologies in order to develop effective value chains and thereby criticalanesgional
AM supply capabilities present a fragmented landscape. It is clear from the quantitative analyses that
Europe is facing strig competition from global players, primarifyom the United States and Japan.
Nevertheless,Europe still holds a strongosition in terms of patentingand some AM service

13 http://s3platform.jrc.ec.europa.eu/
14 http://www.fofamproject.eu/images/FoFAM_D2.2 Regional capabilities.pdf
15 http://ec.europa.eu/growth/toolsdatabases/newsroom/cf/itemdetail.cfm?item_id=8937

7
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providers, including somlarge multinational firmgerform well in European spedisation areas such

as aeronauticsand electronics. Healthcare, energy and materials also fall under the scope. These
players are mainly located in Western Europ@&umber ofeading European countriémlding a global

lead in specific areaare observedincludingGermany, the UK, the Netherlands, France, Belgium,
Italy, Spain and SwederThe case studies sholhowever, that the regional repartition of curme AM
capabilities vary from onepplication area to another, mainly due to the differences observed in
regional specialisation profiles.

Among the key players, German RTOs and Printer Manufacturers occupy a central position. This
is particularly the case in the field of metal Ahichis seen as a main strength of the European
economy. They are followed by large RTOs and-pegfbrming service providers who plugto
different value chaingo develop thematic capabilities. Large multinational firms active in digital
solutions, new matsals, electronic devices, etc. are also part of the technology developers as they
seek to develop internal capabilities that will allow theam innovate and derive value froma
differentiating technology. Aerospace and healthcare seem to be on the fatedfqublic suppdrat
the European level.

However, publicly supported research and development also addresss such as sector
related AM applications (in the automotive field for instance) or the use of materials such as ceramics
or biomaterials in AMprocesses. Crossitting issues are also beingvestigated,such as the
combination of additive and subtractive forms of manufacturing. From a technical point of view, most
research seems to be directed towards Selective Laser Melting and biomedicaatpps. For
instance, abibliometric analysis show that the main topics being researched in Europe relate to
. A2YSRAOIf LYLXlIyda ¢A0GK 9fSOGNRY .SIY aStidAy
wSO2yaiNHzOGA2Yy { dzNBA OF fa StffalAyyyIr ydaai{algkegzstoictza3@HS Ol A O ¢
players, includingeading printer manufacturers arldrge multinational companiesre indeed active
in Europein these segments.

The applicatiordriven case stdies show that the AM sectas still getting ofthe ground and
shaping up around key application areas. It is driven by factors sunhtasials or technologies used
and management cultures, and these can vary from an application area to anditthkonugh AM
players (companies providing services, eys, and materials for AM) are very often active in different
areas, the landscape of AM capabilities in the industry remains fragmented with varying levels of use
(when comparing small mould making companies compared to large integrators). It is pdsticula
fragmented in areas where links are directly established between AM players andisersl
(customers) such as in food printing or in the decoration field, where consumer participation is of
main importance to the value chain.

Some concentration effés can however be observed. The AM software segment, for instance,
is clearly dominated by a few strong players frtanders, llede-Franceand other Western regions,
as well asome norEU players also active in the EU. A similar pattern can be obsagatling AM
powders.

1 German Landeg In the forefront
Western Europeawountries are clearly on the forefront &M developments. Large German
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landers, such aBavaria, BadetWurttemberg but also North Rhin&Vestphaliaare beyond
any doubt the regional systems where most Adpabilities and AM systems are concentrated.
EOS, Concept Laser, SLM Solutions, Trumpf, VoxelJet and ExOne are leading contipignies in
domain They cooperate with leading RTOS and companies frerm@y (LZN and the
Universities ofAachen andussedlorf as well as Fraunhofegic.) and the Netherlands (TNO).

1 Fench, UKand Italian regiong; Follower regions
They are followed by French regions suchede-FranceandRhdneAlpes where PEP, Fives,
Gorgé, Phenix, etare active, as well athe United Kingdomwhere key players such as
Renishaw and LPW lead the market. Italy is also developing capabitithinly in the Northern
Regions ofPiemonte, Lombardyand EmilizRomagna where large industrial players are
willing to investigate AM in the fields of automotimedaerospace but alsm packaging.

1 Northern Europeg Developing
Northern Europe, includin§weden but alsoFinlandand to a more limited exteniorway,
are also stronly developingcapabilities in specific AM areas. For instance, in Swadahine
tool and automotive industries are current [and potential] customefsAM products and
services.

1 Belgium, Austria and SpaigKey players
Key players could also be identifisdthe Netherlandsin South Netherlandsfor instance|n
Belgium,Flanders Austrig Upper Austriaand Spain Asturias Belgium,with Materialise,
Layerwise, and Melotte iRlanders are among the Western European countries that draw on
a strorg knowledge base. New playeirsthe field of food AM are also developingGatalufia
in a less common technological segmeame of meal printing.

1 Poland an Central and Eastern EuroggeDiscovery stage
Although Polandis more advanced, countries such &®venia, Croatia, Slovakiand the
Czech Republiare onlybeginningto develop capabilities in the research sector. Investments
are being made by manufacturers of printers to enter Eastern European rséilkiethe state
of playremains at a very early stage.

Fragmentation can be reduced by collaboration

The report notes that, while takingnto account the fragmentation of the European AM
landscapethere is a trend irthat the concentration in partiular Western European regisrelates to
a form of specialition in specific supply or demand areas underlying the AM value chains analysed in
this study. Whether these value chains are subject to missing or totelexloped capabilities or not,
the absence of balance between Westa and Easterfzuropean regions remains clear.

Collaborations can take place between specific actors acting in a same (regional) ecosystem as
observedin the fidd of AM for injection mouldingor acros&long European value chain segments
such as observenh the case of the collaborative projects and platforms linking the automotive and
aerospace AM value chains. The levels of AM regional specialisation and related fragmentation in
Europe particularly califor international andcrossregional collaboration.

Such collaboratiofeach being value chaspecific) could lik Western and European regions
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and thesupply and demand in an op@movativemanner. Communication, collaboration, exchange

of experiences between the differeaictors (material providers, service providensd userssuch as
hospitals or surgeonds key. The same goes for universities and businesses. Especially at the level of
materials, the very detailed and focused approach of material research is indicatestfas for the
companies to further develop applitions such as in healthcare.

Other collaboration opportunities couldppearbetween the car interior value chain and the
textile value chaithrough upholstery. International collaboration could takeqadetween research
centres and OEMSs on this topic. Collaborations with other value chains could also take place on the
basis of either the materials dhe systems mobilised by the sector (plastics, composites, powder bed
systems)Another example is in etallic structural parts for aircraftwhere ollaborationcould take
place across value chains on the topic of large metallic structural parts, and between the aeronautic,
automotive, c&efence and space value chains.

Such collaborations could be organizgdhe EU leveland link key OEMs and integratphait
also 3DP service and printer providers active in those value chains across regions and along the value
chain. Collaboration opportunities are also found Ine tareas of smaller structural, and roritical,
components across the aforementioned value chaisich could take place at EU level and involve
similar players. Platforms, networks, projects and other collaborative settings would be appropriate to
foster such collaboratioras alreadypeing caried out under H2020.

Collaboratim across regions could also negthe link between this value chain and other value
chains by connecting demonstration and testing facilities across regsuth as also seen the
transportation and energy fields where common constraints apply.

2.2 Industrial Modernisation Platform

As an exante conditionality for regions to obtain European Structural and Investment Funds in
the period 20142020, all regions or countries tido prepare a smart specialisation strateé§yAs
regions reported their smart specialisation strategies to the Smart Specialisation Platform in'Seville
these were mapped on ta European regional map identifying regions with similar sectoral interests.
Although te map lacks gnularity,it made itpossible to identify smart specialisation sectors and thus
for regions to identify regions with similar priorities (see eye@fi§urrently, thereare more than
120 operational Smart Specialisation strategied 0 K | 06 dzZR3ISG 2F 20SN) enwm
ecosystems and the creation of new value chafns

The implementation of smart specialisation strategies is often linked to relevant regional
clusters as they are the means of actions on the ground. Hence, smart specialisation has raised the
profile of current cluster policy at the EU level. One of theentpolicy areas has been tfiropean

16 http://ec.europa.eu/regional policy/sources/docgener/informat/2014/smart_specialisation_en.pdf
17 http://s3platform.jrc.ec.europa.eu/home

18 http://s3platform.jrc.ec.europa.eu/eygis3

19 http://fofamproject.eu/images/D4.3 final roadmap FINAL.pdf
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Strategic Cluster Partnerships for smart specialisation invesg&hérte overall aim is to strengthen

both industry participation and European dimension in the implementation of national and regional
smart specialistion strategies.The specific objectivef the partnershipss to set up a partnering
process for strategic interegional collaboration, through which, especially SMEs and other innovation
actors in the clusters, can receive support in finding partneith womplementary competences,
accessing value chains that cut across national, regional and sectoral boundaries as well as facilitate
their access to technology centres suchkdsTs infrastructures and digital innovation hubs.

Moreover, d the 121 natioml and regional S3 strategies, three Strategic Thematic Platforms
have been set up based ¢ime most identifiedsmart specialisation sectors, which are energy, industrial
modernisation (including KETS) and -dgoid.?*

The Smart Specialisation Platform ftmdustrial Modernisation (S3Rdustryf? aims at
supportingEU regions committed to generag a pipeline of industrial investment projects following
a bottomup approach through implementation through interregional cooperation, cluster
participation and industry involvement. The key objective ofthis Platform (S3Rndustrial
Modernisation) will be to provide a platform for and support the efforts of EU regions committed to
work togetherin developing a pipeline of investment projects connected to theB3Rdriority areas
related to industrial modernisatiorThe S3Rndustrial Modernisation is edeveloped and cdéed by
the regions themselvedience ensuring an active participation and commitment of thecsdled
quadruple helix actors, i.e. industry andlated business organisations such as clusters, as well as
research institutions, academia and civil society.

The Commission will mobilise a wide range of advice and support services to offer continuous
support to the interregional partnerships to makegtipproach a real successthe benefit of all EU
regions and their stakeholderSee Figure helow.

20 https://www.clustercollaboration.eu/opercalls/towardseuropeanstrategicclusterpartnershipssmartspecialisation
21 hitp://s3platform.jrc.ec.europa.eu/sdhematic-platforms
22 http://s3platform.jrc.ec.europa.eu/industriamodernisation
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Thematic
m Area

|
N .
- Mapping of competences & Macro-Regions,
GROW .R.EG[0 o matching of business Interreg,
activities upportunities FoF, EIT
— i

Advisory Hub

—
JRC S3 2 Industry cooperation and
Platform design of projects ‘ EFSI
| —

) Business Plan InnovFin
RTD, CNECT, and
EAC, EMPL Funding Mix

— 4

(" Investment Projects

+ Demonstrators, pilot lines

» Bundled small projects, or funds

» Single large cross-regional project
\_ Large individual projects

Fig1: Overview of the Industrial Modernisation Thematic Platform

Fig2: First Steering Committee in March 2017

The first Steering Committee meeting of the Smart Specialisation Platform for Industrial
Modernisationtook placeon 17" March 2017andgathered 16 EU lead regions as welCasnmission
services and the Committee of the Regidasdiscussthe way forward for strategic interegional
collaboration.The 16 lead regions, representifigj participant regions across the Btave developed
the followingthematic areas so far:

1 advanced manufacturing for energy applications,

1 bio-economy,

1 efficient and sustainable manufacturing,
1 3D printing

1 Medical technology

1 industry 4.0

9 innovdive textiles

1 nancenabled products and
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1 production performance monitoring systems
T sports

At the meeting, several Commission services and the Committee of therRggesented their
support activities. Thiead regions presented the staté play of their partnerships and outlined their
specific needs for suppotd be able togenerate investment projects on shared smart specialisation
areas to foster industrial modernisation.

The work to be performed together by the regions, industrial partners and business
intermediarieson the thematic areas mentioned abgvacilitated andsupported by EU activities, can
be carried out in three different phas&s

-Phase X Mapping of competences and matching of business opportuniBegcific activities
are undertaken such as mapping of existing and missing competences, identifyingteconcre
opportunities for cooperation between regions and their stakeholders.

-Phase 2¢ Industrial cooperation and design of concrete investment projeRmsgions and
member states workogether with their stakeholders to identify and design concrete invedtmen
projects

-Phase 3 Business Plan and Funding mindustrial stakeholders supported by their regional
authorities and EU support actions should develop a business plan and explore funding opportunities
for financing their projects, looking at synerga&song various funding sources

The different regional partnerships established under the Platform will benefit from a
number of EU support actions along each of the three phas@ese actions are listed at Fig.3
below.

2 http://s3platform.jrc.ec.europa.eu/howdoesit-work
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Services by RIS3 experts

ReConfirm

KETs Observatory

European Observatory for

clusters and industrial change

European Cluster Collaboration

Platform

European Strategic Cluster
Partnerships (ESCP-53)*

Horizon 2020 Innov. actions
(e.g. Innosup-1 cluster projects

for new value chains)*

ERDF technical assistance

Thematic Area

Scoping note

Mapping of competences
& matching of business
opportunities

Industry cooperation and
design of projects

Business Plan
and
Funding Mix

53 Platform
Support Centre

Interreg Europe*
Knowledge Exchange Platform
TAIEX Regio peer-2-peer

WATIFY awareness campaign

(Digital) Innovation Hubs*

European Pilot Production
Network

Advanced Manufacturing
Advisory services

Financial assistance facility
IPR Helpdesk
EIB advisory services

{ Investment Projects

* Subject to Calls for Proposals

Fig3: Direct EU support actiorier the regional partnershipg$

The 3D printingareaof the Platformconcerns the implementation of synergies in new 3DP value
chains across regions based on smart specialisations of the regions. The key objective is to identify
opportunities for jointdemonstration between regionsyhich will bebased on ahorough mapping
exercise andletection ofcomplementarities between existing demonstration facilities and company
needs. The proposed area, which is one of Vanguard Initiative's Pilot Projects, targets the accelerated
deployment of new 3DP applications. The focus lieagplications at posprototyping level (> TRL5).

2.3. Vanguard Initiative: 3D Pilot®

The following sectionprovidesa detailed overview of regional strengths through ardépth
analysis of the 3D Printing Pilot under the Vanguard InitiaNMare specifically, ishows information
on the distribution of value chain positions in which these actors dteatsid across €n selected
regions(Fig.4)lt alsoprovidesgraphics on the sectoral distribution of these actors across regions and
the distribution of materials and technologies used by thgdayers Moreover, h the annex eight
case studies of current projects in the health, hybrid materials, creative industries, machine tooling,
smart bikes, 2D textiles and metal products under the Vanguatidtlne are presented and give more
in-depth analysis of current regional collaboration.

24 http://s3platform.jrc.ec.europa.eu/etsupport
25 http://s3vanguardinitiative.eu/cooperations/higiperformanceproductionthrough-3d-printing
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@ (* 3 The Vanguard 3DP Pilot Initiative (V1) was established
9 > in January 2014 with the political commitment of EU regions
- * e Y to engage in growtloriented collaborations based on
S e D combined strengths linked to EU priorities. These regions
3 9 g p g

are committed to applying SmiaBpecialisation principles
and priorities to support EU ambitions in the areas of
Innovation and Industrial Policy.

&
ANGUARD NITIATIVE

New growth through smart specialisation

The Vanguard 3DP Pilot Initiative launched five Pilot Actions, amongst which one focused on
Gl A3IK t SNIF2N)YI gughS3D Privge RadzOXi K 2 Wikeyliimislile objectide of this pilot
platform is the construction of a network of industisd demonstrators across regions in Europe to
enhance the uptake of solutions provided by-giinting technologies in international wa chains.
The pilot platform waset-up to contribute to the European agenda for growth and jobs. A bottgm
approach based on the role of regions, clusters and smart specialisation in innovation and industrial
renewal is key in the Vanguard 3DP Pilot Initiativerapph.

Within thispilot amapping survey has been performedich aimedat obtaining an overview
of the presence of relevant actors across regions, and to learn about the precise ambitions and
expectations of the regions with respect to -Bbinting. Thissurvey has been filled in by regional
experts, resulting in a very detailed mapping that contains a wealth of information about the actors
present in each region. This survey was the first ste I LILJAY I WOl LI 6 Af AGASEAQ
regions. The timate aim of the exercise was to identify synergies and pilot projects for networked
demonstrators between regions. A first questionnaire wampleted byfifteen regionsin the end of
2014.However more recentlyother regions also steppedtmthe Vangard 3DP Pilot Initiative and
an additional survey was sent to these regigsch thatthere is nowinformation on 19 regions.

In the process of Vanguard, the detailed analysis of the survey is only a first starting point to
begin detecting potential synagies between regions. It has to be complemented by multilateral
interactions between regions and regional experts. Based on this stovielentify synergies and
complementarities across regionhere is now agood overview of the main actors present imet
region as well as the available demonstration infrastructure.

For each actor in the regions of the Vanguard 3DP Pilot Initiatif@mation wascollected on
four key dimensions:

The main 3DP application domains in whicé regionis active
Its position in the value chain

The main technologies it employs

The main material classes it uses

= =4 -4 -

The mapping exercise resulted in atal@ase of close to 1000 actors, includiteghnology
facilities, research and technology organizations, relevardteiaand associations and companies,
with approx.650 private companie®verall, 20% to 25% of companig reported are large companies,
almost 80% are micrg small to mediumsized companies, whereasnsll and micreenterprises
represent the bulk of@mpanies with more than 60%

15
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The databaseghowever, hasto be cautioushyinterpreted as it is not exhaustive. Moreover, for
several regions the survey was not filled in sufficiently to be representatiseordinglythis report
only takesthe top 10 regionsnto accountin terms of numberbservationsof 3D printing actors
specificallyregions that report at least 25 regional actdfig. 4) The large majority of these regions
are innovation leaders and industrially wativancedThis wll still provide an interesting starting point
to understand regional specialisation and interests.

Vanguard region
Flanders
Wallonia

Catalunya

Nord-Pas de Calais

Rhone-Alpes

South Netherlands

Fig 4: The geographical coverage of the 10 regions of the Vanguard 3DP Pilot Initiative selected for
this study.

Furthermore it is important to bear in mind that the figures calculated are based on numbers
2F FOU2NRY gAGK2dzi Fye WgSAIAKGAYIQd | OO2NRAYy AL &5
as a large 100 employee company and all types of research centres hasamikeveight. Similar)a
one person cluster bears the same weight as a large company. In other words, the size of the actors is
not taken into account in the analysis.

Another impatant remark is that one actoe.g. a company, a research centre, a sevic
provider, can be active in more than one segment of the regioralie chain, henceniour data,
slightlymore than 20% of the companies ar&ctive in two segments. A player can also be present in
multiple application sectors, different technologiesdacan make use of multiple materials in their
LINEPOS&daasSad ''a | NBadzZ G4 Fy FOG2NI Aa 2FGSy wO2dzyi
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In order to compensate for these aspects, the data were normalised across the dominant axis of
interest. In the case of theegions, the activities across the value chain, industry sectors, technology
and materials were normalised across a given region. In the case of the enterprise size, the values were
normalised across the various segments of the value chain. This appraaes falr the concentration
of activities to be obtained and compared. Similarly, the share of activities can be averaged across
regions and presented to show where the average activities lie in the given Vanguard regions.

2.3.1Value Chain Position

Forthe collection of data in Vanguard, especially for the survey, typologies for the value chain,
sedors and 3DP technologies amhterials were produced in close consultation with regional experts,
such that all information gathered would be comparable whillowing for easy processing of the
survey results. This resulted in the following value chain depiction for 3DP applicasotespiated
injError! No se encuentra el origen de la referenciigure5. In this value chain, machines &
odification, materials and design for AM feed into the process, which feeds into theppmstss. At
the front of the value chain you find leading edge applicatio®BOP. ICT & factory integration run
parallel to the entire value chain and are integral for all parts.

Post- Leading Edge
Process Application

Fig 5: 3DP value chain with segmerfsource: Sirris, stylised by Idea Consult)

The actors have indicated the segments in which they are active and it appears that most of the
actors are active in more than one segment of the value chain. Therefdrablelathe percentage
represents a concentration of activity in a particular segment of the value chain for a given region.

Inthe decentralised production that 3DP offers, the expectation would be that each region more
or less has all segments of the valueiohaithin its borders. However, this is far from being the case.
Rather, there is a wide variation in the concentration of the activities in the segments of the value
chain between regions. Furthermore, not all segments of the value chain are presechineggon.
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The activity of the actors in the Vanguard regi@nown in part a) ahe table is mostly found
in the process segment of the value chain with%3on average. This is followed by machiaed
modificationwith 16 %, materials and design foAboth with 13%, closely followed by leading edge
application with 126 on averagelhe st processloes not seem tmbtain the central attention of
regions with an average of 8%. The data collected on ICT and factory integration and notably
incomplete,however, the information for this segment of the value chain shows on averager5o.
distribution of enterprises along the segments of the value chain was also collextettain
information onthe size of the actors. The four depicted sizes are cledsifs follows: large: >250
SYLX 28SSa FtyR B € pn YAttA2Y Ay (Gdz2NY2OSNE YSRAd2
aYFttY £ pn SYLX28S85Sa 6A0GK X € wmn<Nkermplojegsyid Ay (i dzN
X € H YA f Atdsycleaklyappardohific? ¢ Sweiage 20 of all actors are small, and on
average 630 of actors across all segments are small or micro sized enterprises.

Fromthe activities across the segments 33 of activity occurs in AM processd from this
table we see that 40% of the actors are small enterprises and%7are micro enterprises in this
segment. Overall, small and micro enterprises appear to be relatively concentrated in machines &
modification, design for AM and peptocess segments of the valghain. Meanwhile mediursized
and large enterprises appear to be relatively concentrated in materials, ICT and factory integration and
leading edge applications.

18



/A\M-Motion

Deliverable D2.2

)
|
'

Table 1:Position activity and actor size along tM&for Vanguard 3DP Pilot Initiative. Table a) depicts the activity of the actors in a given region in a certain
VCsegment. Table b) depicts the size of the actors alony @egmentySOURCEIDEACONSULT BASEINVANGUARIDATA)

a) Value Chain Position
Machines & Materials Design for AM Process Post- ICT & Leading |Total
Modification process Factory Edge
Integration = Application

Flanders BE 16% 14% 5% 21% 2% 10% 33% 100%
Wallonia BE 10% 21% 14% 33% 2% 1% 19% 100%
c Baden-Wirttemberg DE 21% 14% 7% 31% 14% 0% 14% 100%
-% Catalunya ES 13% 15% 26% 20% 11% 2% 13% 100%
& Tampere Fl 13% 7% 25% 41% 8% 7% 0% 100%
'cEU Nord-Pas de Calais FR 27% 13% 14% 29% 13% 0% 3% 100%
= Rhone-Alpes FR 15% 15% 12% 37% 9% 6% 6% 100%
S Emilia-Romagna IT 13% 3% 3% 74% 0% 6% 0% 100%
> Lombardia IT 12% 21% 15% 24% 5% 8% 15% 100%
South Netherlands NL 18% 12% 9% 18% 15% 12% 18% 100%
Average 16% 13% 13% 33% 8% 5% 12% 100%
b) Average
o Large enterprise 17% 33% 13% 21% 13% 32% 31% 23%
5 Medium enterprise 11% 19% 9% 12% 13% 26% 28% 17%
s Small enterprise 42% 37% 47% 40% 50% 26% 33% 39%
g Micro enterprise 30% 11% 31% 27% 24% 16% 8% 21%
Total 100% 100% 100% | 100% 100% 100% 100% 100%
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Vanguard Region Machines & Modification |Vanguard Region Materials
Nord-Pas de Calais 27
Baden-Wirttemberg 21% Wallonia
South Netherlands iksPZ Rhone-Alpes
Flanders 16%iCatalunya
Rhone-Alpes 15% Flanders
Tampere 13% Baden-Waurttemberg
Catalunya YA Nord-Pas de Calais
Emilia-Romagna Y4 South Netherlands
Tampere
Wallonia 10% Emilia-Romagna

Vanguard Region Design for AM Vanguard Region Process
Catalunya 26% Emilia-Romagna
Tampere 25%|Tampere
‘Rhéne-Alpes
Wallonia 14% Wallonia
Nord-Pas de Calais 2l Baden-Wirttemberg
Rhone-Alpes A Nord-Pas de Calais
South Netherlands 9%
Baden-Wiurttemberg Y% Flanders
Flanders 5% Catalunya
Emilia-Romagna £P4 South Netherlands

Vanguard Region Post-process Vanguard Region ICT & Factory Integration
South Netherlands 15% South Netherlands
Baden-Wiirttemberg 14% Flanders
Nord-Pas de Calais 13%
Catalunya 11%{Tampere
Rhoéne-Alpes 9% Emilia-Romagna
Tampere 8% Rhone-Alpes
Catalunya
Wallonia 2% Wallonia
Flanders 2%|Baden-Wiurttemberg
Emilia-Romagna Y{Nord-Pas de Calais

Vanguard Region
Flanders
Wallonia
South Netherlands

Leading Edge Application

Baden-Wiirttemberg

Rhbéne-Alpes
Nord-Pas de Calais

Emilia-Romagna

Fig 6: Value chain segments key players visible through ranked Vanguard regions.
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The set of tables depicted Figure6 each correspond to a segment of the value chain. For each
table the Vanguard regions are ranked according to their relative activity in this segment of the value
chain.

Specifiaegions are heavily concentratéalone segment of thealue chainvhichcanbe seen,
for examplein the case of Enid-Romagna beingeavily skewed towards the process segment. This
means that for the other segments of the value chatrich theprocess is connected with, the Emilia
Romagna region relies on inputs from and outputs to other regions.

Regional ecosystems are relatively well populated in some segmentssaitother segments,
e.g. Wallonia concentrates activities in its 3&f®system on materials, design and process, while it
has relatively less activitiegapability and probably actors in machines, ppsicessing and ICT
integration. Indeed, Wallonia as a region is a part of a geographical trio in 3DP and Vanguard, namely,
Flanders, Wallonia and South Netherland. Due to their geographic situation, these regions are able to
crosscollaborate throughout the value chain. From the tabliéss apparent thaFlanders is nearly a
mirror to Wallonia in the value chaivith higher activity inmachinesand modification, ICT & factory
integration and leading edge application bwith lower activity in the design for AM, process and post
process segments. The third part of the trio, South Netherland, is the sole leader cprposss
sharinga leadingole with Flanders in machines and modification and ICTfaetdr integration, while
nearly inactive in the materials, design for AM and process segments. Overall the regions are less than
150km apart, therefore the sharing of the v& chain is easily achieved.

Catalunya and Lombardia are two well established 3DP regions showing rather similar
distributions of their value chain segments in their respective regions. Moreover, they are exemplary
in their relatively evened out distribign across all value chain segments. The fact that both regions
are often moving together indicates the potential for synergies and collaboration on several segments
of the value chains as well as joint learning opportunities. Indéezly have relativelycompaable
shares for machines anuodification application with 136 and 124 respectively, as well as pest
process, ICT & factory integration and leading edge. Lodidézads the materials segmewith 21
%, with Catalunya not far behind with just 1% of its own value chain activities. Switching roles,
Catalunya leads in activities on design for AM, followed closely by Tampere and Lombardia. In the
process segment, Catalunya and Lombardia represent some of the more balanced value chain segment
distributions, not concentrating on procedsjt rather having moder shares across the spectrum.

2.3.2. Technology and Materials

The overall technology and material use in 3DP, as defined within the information collection of
the Vanguard 3DP Pilot Initiative, was classified into the following. Technologies include: (i) VAT photo
polymerisation, (ii) material jetting, (iii) bindertjag, (iv) powder bed fusion, (v) material extrusion,

(vi) direct energy deposition, (vii) sheet lamination and (viii) other. Materials include: (i) polymer
thermoset, (ii) polymer thermoplastic, (iii) ferrous metals, (iv) #iemous metals, (v) preciousetals,
(vi) industrial ceramics, (vii) structural ceramics, (viiijrbaterials and (ix) other.

The results of the information collected on technologies are presented in Table 2
21
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(complemented with more regions from FOFAM project at table 3). Resparfisedicate that some

actors actively use several technologies, therefore the percentages depict the activity in the
technologies per Vanguard region. What can be seen is that of the eight technologies indicated, 67%
arise from three technologies, namelyowder bed fusion, material extrusion and VAT photo
polymerisation.

In the regional dimension, there seem to be three main strategies on the selection of
technologies. Firstly, as with EmikReomagna and NorBas de Calais, there is a strong specialisation
in a singular technology within the core of the actors. Alternatively, a general scattering of technologies
applied can be seen, for example in Catalunya, Lombardia and Ripese. Finally, there is selective
specialisation in a few key technologies. Thter appears to be the preferred methodology of
Flanders, Wallonia, Badai'lUrttemberg, Tampere and South Netherlands.

Similarly, for the materials, actors indicate the use of several different materials in their AM
applications, therefore the activitys imeasured as a normalised percentage across a given Vanguard
region and presented in Table oGl 6f S p . AsAwitiKtheQexiDolagi€sa mMost of the
capabilities in materials use lie within a selection of the total spectrum. Specifically, acligitiethe
use of plastic and metal materials, with roughly 80% of AM in Vanguard regions being focused on
polymer thermoset, polymer thermoplastic, ferrous metals and ffiemous metals. The use of
precious metals, various ceramics and bio materialsafir@rastically lower.

Key players in the use of precious metals include, based on the share of overall activity, South
Netherlands, Emili&omagna and Flanders. However, this information shows only the share of the use
of that material by actors in theegions, and does not take into consideration the size or significance
of those actors. It is known that Rhé#dpes is a key player in the use of precious metals through key
aerospace players such as Airbus, this information is however lost in such @ surve

Overall, it seems that the region of South Netherlands is again coupled with the regions of
Wallonia and Flanders, where South Netherlands focuses on the use-frfelgsented materials such
as the precious metals and the ceramics. Flanders and Vi@lloowever, show that they are-ine
in their similar shares of the use of the top four materials across all regions, including polymer
thermoset, polymer thermoplastic, ferrous metals and Herrous metals.
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Table 2 Distribution of technologis used in AM across Vanguard regiSmsRCEDEACONSULT BASED
ONVANGUARD DATA

Technology
VAT Photo Material Binder Powder bed Material extrusion Direct Energy ~ Sheet  Other |Total
polymerisation Jetting Jetting fusion Deposition  Lamination
Flanders BE 20% 1% 8% 41% 22% 4% 2% 0%  100%
Wallonia BE 14% 22% 4% 41% 10% 10% 0% 09  100%
= Baden-Wirttemberg DE 38% 8% 0% 38% 15% 0% 0% 09  100%
-g, Catalunya ES 14% 23% 3% 18% 36% 2% 2% 4% 100%
& Tampere Fl 5% 5% 3% 23% 55% 10% 0% 09  100%
g Nord-Pas de Calais FR 0% 0% 0% 0% 0% 0% 0% 1009 100%
3 Rhone-Alpes FR 15% 14% 11% 24% 32% 2% 1% 19  100%
S Emilia-Romagna IT 6% 3% 3% 13% 69% 6% 0% 09  100%
> Lombardia IT 14% 18% 5% 14% 29% 8% 5% 9%  100%
South Netherlands ~ NL 25%  25% 0% 25% 13% 0% 0% 13%  100%
[average | 15%  12%| 4% 24% 28% 4% 1% 13%|  100%

Table 3 Technologies used according to region, resulting from FOFAM data

AM Regional expertise

Powder bed Vat Material jetting Material ~Sheet Direct energy Binder Jetting All AM processes Total
fusion  photopolymeriz extrusion lamination deposition
ation

Flanders BE X X X X X X

Wallonia BE X X X X X X

South Moravia cz X X X X

Aragon ES X X

Asturias ES X X X X

Basque Country ES

Forming & forging of metal, components and

structure, aerostructures, maintenance and
Cataluna ES repair operations including composites.
Machinery and industrial systems and

OB ND DD

components for manufacturing processes. 1]
Comunidad Valencia ES X X X X X X X X 8
Navarra ES Functional print 1]
Bein
.5 Champagne Ardennes  FR X acquirgd 2
2 Limousin FR X X Functional print 3|
® Nord-Pas De Calais FR 0
Pays de Loire FR X X X 3|
Rhéne Alpes FR X X X X X X 6
Emilia-Romagna T X X X 3|
Lombardy IT X X X X 4
East Netherlands NL X X X X X X 6|
North Netherlands NL X X X 3|
South Netherlands NL X X X X X X X X 8
West Netherlands NL X X X 3
Norte Region PT X X X X X X X 7
Orebro SE X X CT for quality and verfication 3
Birmingham City Council UK X X X 3
Wales UK X 1]
[Total [ 20 12 13 12 5 9 9 7
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Table 4 Distribution of materials used in AM across Vanguard regionsCe DEACONSULBASED ON

VANGUARD DATA

Materials
Polymer thermoset Polymer  Ferrous Non ferrous Precious  Industrial | Structural — Bio- Other |Total
Thermoplastic metals | metals metals Ceramics Ceramics materials
Flanders BE 16% 38% 18% 20% 5% 2% 0% 0% 294 100%
Wallonia BE 13% 33% 13% 25% 2% 7% 3% 0% 3% 100%
< Baden-Wirttemberg DE 50% 10% 20% 0% 0% 10% 0% 0% 109 2100%
'g, Catalunya ES 28% 44% 8% 8% 1% 3% 2% 0% 8% 100%
& Tampere FI 12% 51% 14% 14% 0% 7% 2% 0% 0% 100%
g Nord-Pas de Calais FR 33% 33% 0% 0% 0% 0% 0% 0% 33% 100%
=) Rhoéne-Alpes FR 17% 33% 19% 19% 2% 3% 6% 1% 1% 100%
S Emilia-Romagna IT 11% 57% 6% 11% 6% 3% 0% 0% 6% 100%
> Lombardia m 23% 2%  17% 10% 4% 1% 4% 0% 13% 100%
South Netherlands ~ NL 6% 6% 22% 22% 11% 22% 11% 0% 0% 100%
[Average 21% 33% |  14% 13% 3% 6% 3% 0% 8%| 100%
Table 5 The materials used per region, based on FOFAM data
AM Material

Metal Polymer Ceramic Food Bio-materials General materials Other Total
Flanders BE X X X X X 5
Wallonia BE x X X 3
South Moravia CzZz x X 2
Aragon ES X X X X 4
Asturias ES X X X 3
Basque Country ES 0
Cataluna ES x X X X 4
Comunidad Valencia ES x X X X 4
Navarra ES Functional print 1
Champagne Ardennes FR X X 2
Limousin FR X X 2
= Nord-Pas De Calais FR X X X 3
'053 Pays de Loire FR X X 2
¥ Rhoéne Alpes FR X X X X 4
Emilia-Romagna IT X X X X 4
Lombardy IT X X X 3
East Netherlands NL X X X 3
North Netherlands NL X X 2
South Netherlands NL X X X X X X 6
West Netherlands NL X X X X 4
Norte Region PT X X X X 4
Orebro SE X X 2
Birmingham City Council UK X 1
Wales UK X X 2

[Total 20 19 10l 3 11 1

2.3.2AM industry sectors an overview

Actors in the Vanguard regions indicated their activity in industry sectors as a part of the
information gathering in th&/anguard 3DP Pilot Initiative. The industry sectors cover the range of 3DP
application areas refined together with regional experts and include healthcare, aerospace,
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automotive, machinery instruments artdoling, electronics, creative industries, textilesnstruction,
defence, energy and other.

Actors are actie in several industry sectots,f &2 OF f f SR WR,MparalefwitRirF | LILI 7
a given Vanguard regiomhy the activity is represented as a normalised percent of the indicated
activity wthin a region. As indicated, the regioasid industry sectors with too little data were
removed, however the information collected remains partial for the regions.

For the tenregions selectedthe average across all regioshows that most activity is
concentrated in creative industries with 24, folowed by machinery instruments andoling with 20
% and healthcare and automotive each with%4 These are followed by electronics with on average
11% and aerospace with P@(seetable 6).

Colour coded fieldindicate where activity is more concentrated, where white fields indicate
low to not presentactivity. In general, actors appear rather evenly distributed across domains of
application. Notable exceptions are Emilia Romagna (creatdigsiries) and Tampere (machinery),
where activities tend to be more concentrated on a few domains. For a more detailed regional
breakdownplease sed-igure 7
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Vanguard Region
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Industry Sector

/A\M-Motion

Healthcare Aerospace Automotive Machinery, Electronics Creative Textiles Construction Other Defense Energy|Total
instruments, Industries
tooling
Flanders BE 24% 11% 9% 28% 12% 16% 0% 0% 0% 0% 0% 100%
Wallonia BE 11% 26% 21% 14% 4% 9% 0% 2% 9% 2% 4% 100%
Baden-Wirttemberg DE 13% 10% 17% 27% 20% 10% 0% 0% 3% 0% 0% 100%
Catalunya ES 6% 1% 18% 17% 14% 26% 0% 0% 17% 0% 0% 100%
Tampere FlI 11% 7% 2% 39% 18% 21% 0% 0% 2% 0% 0% 100%
Nord-Pas de Calais FR 13% 6% 10% 11% 9% 19% 5% 0% 27% 0% 0% 100%
Rhéne-Alpes FR 15% 12% 10% 27% 4% 23% 3% 3% 3% 0% 0% 100%
Emilia-Romagna IT 5% 3% 20% 3% 0% 63% 0% 0% 8% 0% 0% 100%
Lombardia IT 16% 11% 19% 19% 14% 10% 5% 0% 7% 0% 0% 100%
South Netherlands  NL 26% 10% 10% 18% 10% 15% 0% 0% 10% 0% 0% 100%
Average 14% 10% 14% 20% 11% 21% 1% 0%, 9% 0% 0% 100%
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Figure 7depicts the results of the analysis with sorted tables per industry sector, where the
Vanguard region for which this industry sector ranks highest as a portion oathgiities is at the top.
This information is complemented with the sectors regional coverage table of FOFAM projec¥jtable
The top six industry sectors are depicted here. The other industry sectors did not obtain enough
information across regions toebconsidered interesti, and are therefore left outGenerally it can
be said that actors are fairly well distributed across the six domains of application depictied
tables:creative industries, machinery instrumentstéoling, healthcare, automotive, electronics and
aerospace.Neverthelesssome regions are exceptionally concentrated on specific sectors. These
include EmiliERomagna, specialised in creative industries witl/68f their activities falling in this
indugry sector and Tampere with 3% of their sector actity taking place in machineriRhéneAlpes
is fairly evenly distributed throughout the sectors, with betwee¥ and 274 of activity in all domains,
howeverwith a slight specialisation in machinersiruments & tooling, and it is the second sto
focused region on aerospaegédth 12% of its activity.

On the other handregions such as Catalunya concentrate their activities on four of the six main
sectors, with 28% in creative industries, followed lautomotive, machinery instruments & tooling
and electronics. The linkages between these sectors can be found, therefore encouraging synergies in
the activities of the actors in these sectors within a region. Actors in Catalunya more or less leave out
sectas sich as healthcare and aerospace.

Certain regions are found to be key players based on the percentage of their activities in a certain
sector. Specifically for healthcare, South Netherlands and Flaratershe leading actorsThe
automotive sector rank Wallonia as the region with the greatest share, however several regions fall
into a very similar range of values, which could easily shift. Thus, the other regions that are key players
in automotive include EmiliRomagna, Lombardia, Catalunya and Bad&rttemberg.

The electronics sector is led by Badafiirttemberg and Tampere according to their share of
activity within the region in this sector. Finally, aerospace is shown to be led in shares of the activity
within the region by Wallonia, however maagtors are active with between 1% and 1246 of their
overall activities, indicating thathis highly specialised sectwith a rather lower number of actors
still has significant regional importance.
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Vanguard Region  Creative Industries |Vanguard Region Machinery, instruments, toolin
Emilia-Romagna 63% | Tampere 39%
Catalunya 26% Flanders 28%
Rhéne-Alpes 23% Rhone-Alpes 27%
Tampere 21% Baden-Wrttemberg 27%
Nord-Pas de Calais 19%

Flanders U] South Netherlands 18%
South Netherlands UESYZ) Catalunya 17%
Baden-Wrttemberg 10% Wallonia 14%
Nord-Pas de Calais 11%
Wallonia 9% |[Emilia-Romagna 3%

Vanguard Region  Healthcare Vanguard Region Automotive
South Netherlands 26% RWEUe]gIF!
Flanders 24% Emilia-Romagna

Rhoéne-Alpes 15% |Catalunya
Baden-Wrttemberg 13% |Baden-Wrttemberg
Nord-Pas de Calais Wkl Rhone-Alpes
Tampere (%) Nord-Pas de Calais
Wallonia UMLAY) South Netherlands
Catalunya 6% Flanders
Emilia-Romagna 5% | Tampere

Vanguard Region  Electronics Vanguard Region Aerospace
Baden-Wrttemberg 20% Wallonia 26%
Tampere 18% Rhone-Alpes 12%
Catalunya 14% Flanders 11%

Flanders L7 South Netherlands 10%

South Netherlands i(0%] Baden-W rttemberg 10%
Nord-Pas de Calais L% Tampere 7%
Rhéne-Alpes 31 Nord-Pas de Calais 6%
Wallonia 4% Emilia-Romagna 3%
Emilia-Romagna 0% Catalunya 1%

Fig 7: Industry sector activity for the region§the Vanguard 3DP Pilot Initiatiy€oURCEIDEA
GONSULT BASED WYANGUARD DAYA
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Table7: Sector coverage FOFAM regidhd-or the EU regions covered in the FOFAM study, coverage is
marked with yes/ no information.

Industry Sector

Medical and Dental Aerospace Automotive Consumer/electronics Other Total
Flanders BE X X X X orthopedic, shoes 5
Wallonia BE X X X X 4
South Moravia cz X X X X 4|
Aragon ES X X X 3
Asturias ES X X X X Construction; Bioprinting 5
Basque Country ES 0

Food, Chemistry, Energy and

Resources, Industrial Systems,

Cataluna ES X X X Design, Sustainable mobility &

Cultural industries based on the
experience 4
Comunidad Valencia ES X X X 3
Navarra ES X X X 3
Champagne Ardennes FR X X X X X 5
S Limousin FR X X 2|
'qa.; Nord-Pas De Calais FR 0
& Pays de Loire FR X X 2
Rhéne Alpes FR X X X X X 5
Emilia-Romagna IT X X 2
Lombardy IT X X X X 4
East Netherlands NL X X X X 4
North Netherlands NL X 1|
South Netherlands NL X X X X 4
West Netherlands NL X X X 3

Norte Region PT x X X M Machinery and Equipment; Creative
Industries 5
Orebro SE X X General industry 3|
Birmingham City Council UK X X X 3
Wales UK X X X 3
Total 19 16 19 16 7

26 http://www.fofamproject.eu/images/D4.3_final_roadmap NAL.pdf
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2.3.2.2Creative industries, consumer goods

One can note some key value chain differences when considering the area of consumer goods.
The3DPstudy’’ analysed in that regard two different landscapése 3Dprinted textiles andighting
and other home decoration products

In the former, the role of opesource designs and data as well as of decentralised networks
and platforms is of key importance to this niche under development. Although not ft enaturity,
this field canbe associated to regional capabilities related to the preseofcenain 3Dprinting
companies, likeservice prowers and printer manufacturergas well as to key research efforts being
performed in different areas across Europe. Such key capabilitiemairdy observed in Western
European regions anit Poland. These also encompass companies which develop their expertise in
home decoration printing and that might not be active in other-Biinting areas, although the
diversity of this particular segmens ideveloping across Europe. From the user side, a more
fragmented view can be observed. Areas subject to a high level of urban concentsatita of the
main areas of development of consumer printing, whether by individual consumers or through
fablabs. RgionsNoord Netherlands, East Netherlands, West Netherlands, and South Netherlands ,
BrusselsCapital region, Flanders and NeRthine Westphali@oncentrate around fablabs, which are
complemented by a high density of fablabs across France, the UK,dthfgexmany. Poland, Czech
Republic and Latvia are also countries where capabilities could be identified, which are rather
associated to the supply side (presence of companies providingiBing devices and/or services in
the first place).

The textile aea is even less mature from a markmerspective. New developmentepwever,
point to a clear evolution from research to commercial successes. Companies and RTOs in Germany,
Belgium, the Netherlands and the UK are consolidating their capabilitibssifield. In some of the
most active fields of textile printing, includingsportswear, shoe and prettive clothing
manufacturing, haveompanies such as Nike or Feetz devetbpemmercial approaches and haae
market lead. In Europthey compete with tle German player Adidas. Treeis ascattered andscape
of European designerspainly located in Denmarkhe UK and the Netherland@volved in those
developmentsput not illustrating the presence of structured capabilities yet. A stronger landscape
appears when considering Smart Textiles,area where successful research is being conducted in
RTOs ath universities in the UK, ltaly, Ireland, Germany, Finland, as well as in the Netherlands. When
considering this area, capabilities can be extended to tréiquiar valuechain in which smarteixtiles
are used.

2.32.3Industrial Equipment/business machines and tooling

The printing of components for machines will greatly vary from the printing of tools such as
mould inserts, cutting guides, jigs and fixtarRegional capaliiies will therefore vary from onealue
chain to another. Although the cases of AM in the machjirsector are mainly anecdotal, ey are
not representative of a full deployment of AM in the sector and are at this point of time predominantly
subject to industrial secrecy, the printing of mould insdrés reached clear level of maturity. Here
however, a second challengés encourered, the particularity that an area as mould printing can be
associated to a wide range of value chains. Mould inserts can indeed be printed for automotive

27 Seehttp://ec.europa.eu/DocsRoom/documents/18741/attachments/1/translations/en/renditions/native
28Such as furnitre, vessels (vases, Wts, cupsetc.), sculptures, and others
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companies, toy makers, or in the packaging industry, involving different industrial players and
different modus operandi.

In addition to RTOs and taking the example of metal AM for injection moulding, capabilities on

the following value chain segmewere identified®:

)l

In terms of material provisignEuropean regionsmainly Western include North Rhine-
Westphalia, Flanders, Skarend Cheshireare leading butface a tough competition from
American companies.

Regions where keyrimter manufacturers are located in Europe includétarwickshire,
Staffordshire, Schleswigflolstein, Bavarigmost likely the leading region in this area due to
the presence of several industry leadeBadenWiurttemberg, as well ag\uvergne Although
these are not the only players at stake, they are known to be at the core of the manufacturing
of 3D-printers ugd to manufacture metal injection moulds.

Regional capabilities are then scattered when coming to the segment of mould makers.
Mould-making companies are often small companies, except for OEM and a selected number
of Tier suppliers of different industrigkectors. The industry is therefore characterized by a
high level of fragmentation which is coupled to a high level of specialization.

Regiors where key service providers were located inclutler example Flanders, Scotland,
Bavaria, RhinelandPalatinate, Northern Ireland, Rhéne Alpes, Hde-France.One of the
particularities of those companies is that they sometimes are even seen as competitors to the
mould-making industry.

Examples of endsers werealso referred to as to illustrate the broad outreacht@uatial of
the mouldmaking industry. These include for instance LEG@afd, DK Berker North
RhineWestphalia, DE), car manufacturers located in GermarBavaria and Baden
Wurttemberg), and French and Swedish car manufacturers such as Renault ano §oith
active inRhoneAlpes.

These are illustrative of the complexity and wide sprefdiot the supply side of AM in Europe,

but rather of the demandand leaduser sides. Unless a sectorial approach to industrial machines is
adopted, a similar difficulty remains when trying to identify regional capabilities. Examplegned

in this areaare Dutch, Italian and German companies (such as Atlas CopCo, ASML, IMA.it, Schunk and
Siemens for instance) implementing initiatives for the printing of spare parts that find direct links with
industrial machinery.

2.3.2.4Health

This sector is a sectawhere most of the key industrial playewho are not 3DPrinting

29 Seehttp://ec.europa.eu/growth/toolsdatabases/newsroom/cf/itemdetail.cfm?item_id=8937
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specialists ar&).S.companies. Still, iew EU players are active inthisateg¥ R A G A& Of SI NJ (K
3D-Printing industry haslevelopedstrongly in the area of medical implarasd the one of medical

deviceswith companies such as ARCAM, Materialise and other usual suspects being known for their
success in those sectors for instance. The dental, avbihis already maturedoes not seem to be

the area where the competitiveness dfd EU will be at play. The same goes for hearing aids. Those

are specific products that have reached market maguidind that were a good fit for dalitive

technologies. Other areakpwever, showa greater deal of potential for the future.

One of them isio-printing® in which,despite a lack of industrial players and a low #a&his
area is still under construction, European research is still competitigpite ofa clear lead from the
U.S.However, it should benoted that although U.S. companies are usually deemed to lead the
commercial exploitation of bigrinting, the business area itself is seen as immature and only a few
companieshave managed to identifypusiness nichgto sustain their commercial activities. Amg
other aspects, the technical limitations of the printers currently available appears to be a constraining
factor together with the associated cost and complexity of printing human tisddewever, the
sector isdeveloping quitaapidly and in thdonger-run could bring breakthrough benefits to patients.
A more mature area is implant pting where technical progresamongother factors,can lead to a
greater market outreach. The same goes for prosthetics.

Healthcare is a broad area encompassing diffexalue chains. These are driven by the type of
material at stake in the first place, ranging from human cells in the area girlsiting to the additive
manufacturing of titanium implants. Some succesgiujects were funded in this area under FP7,
suK a GKS !weL=x! {/ 05 6KAOK RSIHds For 3Dfissuk ¢! NI A
NB 3 Sy S.Nelrdpaad ydditive Manufacturing (AM) players are very much active in a number of
healthcare areas. Based on publication analyses, the consortium led B4 KConsult and
commissioned by the European Commission to provide an overview of Additive Manufacturing value
OKIAya Ay 9dz2NPLIS F2dzyR KFd G662 2F GKS {S& NBaStk
FYR {[aé¢ YR dal YRAOdef NI IySyOR2yyEel NHzOG A2y { dzNHA O}

The study also reports strong capabilities in value chains sutied8K F NR I YR Ay SNI A
andtheWa dzNBA OF f (G22faQ @l fdzS OKIFIAya gKAOK I NB YI Ayt
either a strong healthcare industry or aahg presence of AM players. For instaji8avaria, Flanders,

Asturias, Denmark, Emilia Romagnare said to be key regions in the area of surgical planning, to
which the United Kingdom, the Netherlands and France should be added when considering areas such
as implants printing. Companies such as Renishaw (UK) and ARCA&¢8&)eloped clear busess

lines on the 3EPrinting of implants. When considering the area of surgical planning tools, one can see
that regions such aBavariaand BadenWirttemberg gather key printer manufacturers, while a

30see Murphy and Atal®014
31 Sourcehttp://ec.europa.eu/growth/toolsdatabases/newsroom/cf/itemdetail.cfm?item_id=8937
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region such ad-landersgathers an ecosystem dfervice providers (Materiali9e research and
technological entities (K.U. Leuven, Sirris), Printer Manufacturer (Layerwise, now part of 3D Systems)
hospitals and medical compantés

In addition to individual capabilities, networking activities are progressslehping up. Current
developments in the Vanguard 3DP Pilot Initiative for example relate to the setting up cfegissal
demonstration activities in the areas of 3Binted orthoses, implants and prostheses.

2.3.2.5Automotive

An initial differentiaion canbe made between structural and nestructural components, and
a secondetween plastic and metddased components (whiatoes correlatevith the former). Taking
the example of nosstructural plastiebased components for car interiors report a numioé regions
involved in Automotive AM that mainly spread across Western European Reggomsdentified>,

Among the various segments identifiecbmponentscapabilitiescan be identifiedn service
provision Flandersand Walloniawith Materialise and Sirris) and printer manufacturing (Layerwise
and Phoenix System both now 3DS and respectively operating fréflandersand lle-de-France
Gorgé in llede-Franceand RhéneAlpesAuvergng. In the automotive area, the role of clustensca
RTOs is of key importance, such as demonstrated by the strong presence of the Spanish ASERM and
the PERPC cluster. The value chain remaiinsen by OEMs and integratorisesidesRhdneAlpes
Auvergne and lle-de-France(Renault, Volvo)Piemonte and Lambardy but also Emilia Romagna
(where Ferrari or Lamborghini are active in the area) or Angelholm (Koeniggégtrgotlandand
Bohuslan(Volvo) were listed.

Similar to the aeronautic AM area, one of the key concentrations of all types of playerads fou
in Germany with SLABolutions $chleswigHolstein), EOS and ConceptLasBayarig from the side
of printer manufacturersand Fraunhofer Bavaria, Hesgg LZNKlamburg- Lower Saxony and other
players inBaden Wurttembergfrom the side of RTOs, as Wwek the broad range of automotive
manufacturers (Audi, BMW, etc.) and OEMs (EDABesseand the French OEM Faurecia for
example).

Although it has mainly been limited to protgiing, tooling or short series, suchvastage cars
and customisation3D-Printing is still relevant to thetdomotive sector. Yet the issue of technology
efficiency leaves an interrogation mark on the spdtcwill occupy in the futurehesides tooling and
prototyping. While sectors such as aerospace areded of batches raging from ondo a few tens
of thousands parts or products, the automotive sector deals with millions of outputs. Auteenot
companieswhether tier suppliers or iregrators remain among the kefzuropean leadisers of AM
world-wide with an absorption cagity similar to the one found in large industrial groups from the
aeronautic industry. Interesting developments are sometimes driven by both sides of the broader

32 See the illustrations provided by the current PROSPPBR{ESt, available ahttp://www.grensregio.eu/projecten/prosperos
33 Available ahttp://ec.europa.eu/DocsRoom/documents/18741/attachments/1/translations/en/renditions/native
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automotive value chain and it appears to be relevant to integrate this sector in the dsta$ under

the scope of the AMMotion project. Besides unexpected breakthrough on the technical side, changes
in the end product itself §mart/Greencars) might also affect the type of structural components
needed. Moreover, processes are being put incplaas to facilitate the characterisation and
normalisation of AM in the automotive sector, and very recent progress was madgfavithstance

the new EOS acquisition(s) by Audi in Germany or the promotion of the Canadian URBEE 2 vehicle.

One of the paticularities of the automotive value chains (whether plastic or mbetded) is
their outreach to Eastern European regions, such asHPagionswvhere both research and industrial
applications of AM are growing. For pladtaesed nosstructural car inteior components, theDG
Growstudy reports strong capabilities Flanders, Wallonia, Auvergne Rhomdpes, llede-France,
Piemonte, Lombardy, Emilia Romagna, Catalonia, Schles¥dlgtein, Bavaria, Hesse, Hamburg
Lower Saxony, Baden Wurttemberg, Angellmo, Vastergétland and Bohuslan

The repartition of the capabilities across these regions follows a pattern similar to the one
observed in the aeronautic sector, whettee value chain segments are mainly located around the key
automotive clusters and weknown 3DPrinter manufacturers and service provideCompanies
either absorb the technology directhpy mears of leasing and/or acquisitiomy call upon service
provisions from key service providers such as Materialise, etc. An outstanding concentftion
different value chain segments, suchsasvice providers, OEM, integrators and printer manufacturers
but also sétware providers and RTOsanbe observedhoweve, in German regions such Bavaria
and Baden Wirttemberg.

2.3.2.6 Aerospace

This is the area where EU has a leadership and can keep advancing. One of the key drivers
(optimization) will remain key along with its potential spier to other sectors. Suchdriver played
quite an important role in the further development of design interface software provided by
companies from US but also European regions (Belgium, Frenoha@eBritish in the leadwhich
graspedhe opportunity to innovate in this field. Companies such as Altair and Dassault are at the core
of sucha developmet. Europe has key players in this sector which covers all segnoétihe value
chains under scope. Th®FAMprojectfocused on metallic structural components)area where EU
is clearly leading (icontrast toplasticbased norstructural components).

For metallic structural airplane components, the study coordinated by IDEA Consult on behalf
of the European Commissitfrreports strong capabilities for instance Morth RhineWestphalia,
Flanders, Bavaria, North Holland, Flanders, Auvergne, CheshirR 8 NJ y OS> . dzNBHdzy R& X
2 NNI G SYo SINANB yaSISRA  + Staffirdshd, | StHiebwiiolStein, SeiTrendelag,
Hamburg- Lower Saxony, HesseduvergneRhoneAlpes, South Holland, Veneto, EmiHRomagna
Cranfield, Sheffield, ManchestetHauts de France Piemonte/(Liguria), and Skirosky (Masovian

34 And available attp://ec.europa.eu/DocsRoom/documents/18741/attachments/1/translations/en/renditions/native
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Voivodeship).

The correlation between the presence of industrial aeronautic clusters and the central role of
the aforementioned regions in theeronauticvalue chains is clear. In that context, a didiimre was
YIRS 6& GKS NBaSIHNOK G4SFY o0Sia¢S souralicéntponénts ToF SNB v (i
aircraft @I £ dzS OKIF Ay ® 2 KAf S efskv&e foundiiy Getrdldd Wadd@Nd Y |y dzF |
companies such as EOS, SLM Solutions and Conceptb#sar)providers were found irSweden
(Arcam AB)andthe UK (Renishaw), to which should be added the broad range of service providers
collaborating with the aeronautic sector ilandergMaterialise) lle-de-France etc.

One of the key drivers of the flision of AM across regions in this area was found to be
integrators and Tiefl suppliers. Their active role in adapting the use of AM to their production chains
led those large companies to produce both structural and -stvactural components made of
different materials as to integrate them into final systems. In addition to GKN andFRylte,
companies such as Safran/SNECMA, Zodiac, and others closely collaborate with each other but also
with RTOs (TWINIO, etc.) and niversities across European regioCranfield, Sheffieldetc.).

Despitethe development of AM capabilities by American players (e.g. Boeing, Bombardier and
Lockhed Martin in various European regions includ8igorsky or the UKAirbus most likely remains
one of the most importanplayers in the AM industry worldiide. Besides the thousands of non
structural polymer components printed for its aircrafts, the company took a significant step when it
launched its bionic titanium bracket for the A350 XWB. The company is today a kayadriis!
industrial developments and developed AM capabilities across Europe (among oth&erman,
French and Spanish regions).

3. Accelerating AM development and deployment across European
value chains

Chapter 2 identifiedthe fact thatmany regions havgood AM capabilitiesand the irdepth
Vanguard studyfurther uncoveredareas of strengths and opportunities for collaboration. This
collaboration isalreadybetween regions under the S3 Industrial Modernisation Platform and can be
seenasan exchange of information based around t&rnCand®¥onnectstages (see figure 8 below).
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Fig 8: Vanguard Initiative methodolog§pased on Vanguard presentations see RIM Plus Work&hop

The Vanguard Initiative has moved further forward and following theejpth mapping it has
encouraged regional stakeholddrsidentify crossregional opportunities which has led a listof 15
crossregional demo casegleveloped througha number ofselection criteria (i.e. four criteria
identified: technologies readiness (above TRL 5), added value compared toegioaal initiatives,
industrial relevance and European impalefading to asekection of severinterregional demo cases
(Table 8 and annex§j Each case consists of:

1 Combined complementary demonstian facilities between regions
1 Groups of companies wishing to access the shared facilities to catrgemonstration,
validation andcertification activities at lower costs

35 https://ec.europa.al/growth/tools-databases/regionainnovation

monitor/sites/default/files/report/Vanguard%20Initiative.pdf

36 http://s3vanguardinitiative.eu/sites/default/files/contact/image/3d_pilot
plenary _meeting_22sept2015_minutes final 4 0.pdf
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Table8: Identified 3D Printing collaborations in the Vanguard Initiative in 2015

Topic Lead region Participating regions
Case 1 Hybrid materials 3D Printing for Emilia Aragon, NorteSaxony, Baden
Automotive component Romagna Wirttemberg, Lombardy
Case 2 Metal products 3D Printing for Aragon EmiliaRomagna, Norte
Automotive componentstools
and moulds
Case 3 Acceleration platform for 3D Wallonia Lonbardy, Aragon, Catalonig
Printed Complex Parts in Norte andOrebrolLan)
Machinery &Tooling
Case 4 Creative industries: Customize Catalunya Flanders, South Netherlands,
Consumer Goods in Fashio Lombardia

Furniture, Lighting and Visug
Communication

Case 5 Adding a dimension to 2D printe Lombardy Flanders, South Netherland
textiles Nord Pas de Calais
Case 6 3DP Smart Bike Flanders South Netherlands, Lombard
Catalonia
Case 7 Customized Insoles & Ortheses Emilia Romagné No regions in 2015

3.1 EU Digital Innovation Policy

Industry is one of the pillars of the European economyhe manufacturing sector in the
European Union accounts for 2 million enterprises, 33 million jobs6@®d of productivity growth.
Europestands on the brink of a new industrial revolution, driven by ngereration information
technologies such as the Internet of Things (loT), cloud computing, big data and data analytics,
robotics and3D printing These new advancespen new horizons for industry to become more
adventurous, more efficient, to improve processand to develop innovative products and services.

European industry is strong in digital sectors such as electronics for automotive, security and
energy markets, telemm equipment, business softwai@nd laser and sensor technologies. Europe
also hosts wdd-class research and technology institutBleverthelesshightech sectors face severe
competition from other parts of the world and many traditional sectors and small and medium
enterprises (SMESs) astill lagging behindFurthermore, there existiarge disparities inthe level of
digitisation between regions.

The European Commission launched on April 2016 the first indredaied initiative of the
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Digital Single Market packadeBuilding on and complementing the various national initiatives for
digitising industry, such as Industd.0 and Smart Industry the Commission will use its policy
instruments, financial support, coordination and legislative powers to trigger further public and
private invesments in all industrial sectors, and theretrngate the framework conditions f& dzN2 LJS Q &
digital industrial revolution.

The role of digitalisation haasobecome significant for the manufacturing sector as it allows
guantum leaps in productivityn addition to changing and integratirige value clin through digital
connectivity of suppliers, the plant,adiibutors and even the producRecent studies show that a new
industrial revolution, driven by nexgeneration information technologies and digitisation of products
and servicescan add more th € Bnnvannual revenue in Europgverthe next five yearsg®

Digitalisation of industryalso allows for flexibility in productionfor mass customization,
increasedspeed,improvedproduct quality ancbetter productivity. Research shows that dadaven
supply chains can speed up the manufacturing process b¥dlipGerms othe time needed to deliver
orders and by 706 interms of the time it takes to ggtroducts to market Converselythis also puts
a lot ofpressure orthe companieperating in the sector to constantly stay aheadgéorcompanies to
remain competitive, they need toontinuallymake largeimprovements in their processeklence,
companies need to:

1 Reduce time to market (shorter innovation cycles, more complex products, larger data
volumes)

1 Enhance flexibility (individualized mgs®duction, volatile markets, high productivity)

Increase quality (closed loop quality processes, traceability and integrated genealogy)

1 Increase efficiency (energy efficiency and resource efficiency as key competitive factors)

=

The European Commission has set up plitisthe aim of mobilisinglzL 2 epn O0Aff A2Y
and private investments in support of the digitisation of industyis is directed towards

eoT OAfftA2Y Ay@SatyYSyd G2 o022ad RAIAGEIE Ayy2!
e p dp towarddnati@ngl and regional investments in digital innovation hubs.

ecPo OAfEAZ2Y T2N (K SgereratiidelectraddBormpateintd. 2y f Ay Sa
€ ¢ @ 1on forkhe European Cloud Initiative.

=A =4 =4 =

In addition to the plarof mobilisnginvestment for the digitisation of industry, the EC alfia

1 help coordinate national and regional initiatives on digitising industry by maintaining a
continuous ElWide diabgue with all actors involved. A governance framework will be set up
with Member States and industry.

9 focus investments in EU's pubjicivate partnerships and strongly encourage the use of the

37 https://ec.europa.eu/digitalsinglemarket/digital-singlemarket
38 https://ec.europa.eu/digitalsinglemarket/en/digitisingeuropeanindustry
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opportunities offered by the EU Investment Plan and EuropdauctBral and Investment
Funds.

1 Ay@Saild e pnn -BUMméOKDHigitalynnolvationJhuss (centres of excellence in
technology) where businesses can obtain advice andibest digital innovations.

9 set up largescale pilot projects to strengtheimternet of things, advanced manufacturing
technolagies in smart cities and homes atohnected cars or mobile health services.

9 adopt futureproof legislation that will support the free flow of data and clarify ownership of
data generated by sensors anuart devices. The Commission will also review rules on safety
and liability of autonomous systems.

1 present an EU skills agenda that will help give people the skills needed for jobs in the digital
age.

Gunther H. Oettinger, Commissioner for the Digital Booyn and Society has noted that,
"Europe has a very competitive industrial base and is a global leader in important sectors. But Europe
will only be able to maintain its leading role if the digitisatiothafindustry is successful and reached
fast. Our proposals aim to ensure that this happens. It requires a joint effort across Europe to attract
the investments we need for growth in the digital econdity

3.1.1Digital Innovation Hubsnd their relevance toAM

Across the EUgpprox.60 % of large industries an@0 % of SMEfeel that they arelagging
behind interms ofdigital innovatiorn!® Similarly, there are strong digitisation discrepancies between
industrial sectorsDigital innovation hubs can help ensure that every company, small or large, high
tech or not, carexploitthe opportunities thatdigitalisation offers There are already several initiatives
from the European Commissido shape the parEuropean network obDigital Innovation Hub&IH)
with the focus on helping SMEs to mastieeir digital transformation. These initiatives include:

Innovatin for Manufacturing SMEs (14MS)

Smart Anything Everywhere (SAE)

iHub

Open Data Incubator Europe (ODINE)

European Instute of Innovation & TechnologfEIT) and Knowledge and Innovation
Community (KIC)

European Coordination Hub for OpBobotics Development (ECHORD++)

Access Center for Photonics Innovation Solutions andricdagy Support (ACTPHAST)

1 Supercomputind=xercise for SMEs (SESAME NET)

= =4 =4 4 A

= =4

The Digitising European Industry initiative (DEI) aims to ensureattyaindustry in Europe, big

39 http://europa.eu/rapid/pressrelease IPL6-1407 en.htm
40 hitps://ec.europa.eu/digitalsinglemarket/en/digitatinnovationhubs
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or small, wherever situated and in any sectoan fully benefit from digal innovations tchelpupgrade
its products, improe its processs and adapt its business modelthe digitalage This requiresiot
only a dynamic digital sector in Europe but also the full integration of tligitevations acrosall
sectors of the economy. The DEI initiative is based on an amsiwllective effort involvingoublic
and private stakeholders across Europeagional, national and EU level.

A key element of the DEI is Digital Innovation Hubs (DIHs), whistaagnpporting businesses,
notably SMEs and netech industry, m their digital transformation.TheEuropeanCommission plans
to investe p mvfrom Horizon 2020 on Digital Innovation Hulbbe aim is to support:

1 Networking and collaboration of digital competence centres and cluster partnerships.
Supporting crosborder collaboratim of innovative experimentation activities.

Sharing obest practices and developing a catalogue of competebgesnd of 2016
Mobilising regions with no Digital Innovation Hub to join and invest.

Wider use of public procurement of innovations to impr@fgciency and quality of the public
offer

=A =4 =4 =

A Digital Innovation Hub (DIH) issapport facility that helpscompaniesbecome more
competitive by improving their siness/production processgs;oducts and services hyeans of
digital technologie® 5L 1 & I Ol [ t digitalige YyBinedse&ihgreanfodes vithin their
localregionas wellad S8 2y R® ¢KS& KSf L) Odzad2 YSNE IfoRURNE & a
way and witha commonservice model, offering servic#sat arenot readily accessible elsewhere.

The services available through thd+ enable any business ta@aess the latest knowledge,
expertise and technology for testing and experimenting with digitabvations relevant taits
products, processes or businessdels. DIHs also provide connectionsitovesors, facilitateaccess
to financing fodigital transformations, help conneatsers and suppliers of digitéhnovations
across the value chain, and foster synergetsveen digitaland otherkeyenabling technologies.

DIHsare therefore in avery strong position to transmit expertise to a wider audience and this
capacity should be harnessetihe following section of the report will introduce the methodology
underpining DIHs and help to show how they can be instrumentalised to increase the uptake of AM
across the EU.
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3.1.2Digital Innovation Hubs as Tools for Digital Transformation

The Digital Innovation Hub Model

Solution

>

Sector specific expertise >
Digital
Technology expertise > innovation
hub
Business model expertise>

Fig 9: The Digital Innovation Hub model

To ensure the ongoing strategiovernance of the timely and efficient implementation of the
Digitisirg European Industry initiativ€ OM(2016)180), two higlevel Roundtables per year will be
held between the three Commissiones Oettinger, . A SZ1 2¢6a1 |
kicked off the governance and coordination frametwéor the "Digitising Europedndustry" initiative
outlined in the Communication. The Roundtable dealt with the overall political objectives and strategy
of the Digitising European Industry initiative aité concept of the EuropeaRlatform of National
Initiatives, as well agavean overview of national initiatives. It was followed by a political commitment

by the various stakeholders to implement concrete DEI actions.

The Roundtable gathered about 12@jhlevel representative from the Ministry as well as
formational initiatives, where national policy initiatives for Digitising Istty are already in place
Presidents of the boards of the Eusam Public Private Partnershipsder Horizon 2020 and Rictor
Generals of European Associations representing relevant industries and social partners were also
present to this Roundtable to ensure the widest awarenassl dissemination othe Digitising

European Industnnitiative.

I O0O2NRAY 3 (2 onPEitisiigwEidgnRIGdusint \Borking Group*] Digital
Innovation Hubs hold significant potential to support and assist SMtespeciallya (0 | NI 1 dzLJ&
become key actors irbringing digitisation tall industry sectors. ThHBEI 1 Working Group (WG1)
community strongly supports the proposed European netwdrRigital Innovation Hubs asmeans
of supporting businesses, and especially SMEs andeutimology intensive industry, in seizitige

41 https://ec.europa.eu/futurium/en/system/files/ged/dei_working groupl report dec2016 v1.2.pdf

Thy'first Roandadle & ©

42 http://ec.europa.eu/information_society/newsroom/image/document/203%0/160920 minutes _dei_roundtable 40641.pdf

43 https://ec.europa.eu/digitalsinglemarket/en/news/roundtabledigitisingeuropeanrindustry-commissionefettinger-september2016
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opportunitiesof digital transfornation.

The ley messages fromthe WQ&a RA&AOdzaaAiz2zya a2 FFENJAY GSN¥xa 27F |

f 9dzNR LIS Kla | 6SIfiK 27 1 yeidtat®d? andvhichyoRiras E LIS NA S
implementingsuch a network Solickexamples arevidentat European, national angegional
levels and further instances are set to emerge as alt resupolicies designed to
accelerate and give direction to digital transformation. At predemieverthe available
and emergingprovisionis not sufficientlyvisible either toindustry or to other hubs and
initiatives Muchgreater transparency igquired, so aso facilitate bothaccess for companies
and mutual learning between service providers.

9 Digital InnovatiorHubs mustaterfor awide spectrunof needs andassuchwill have multiple
facets.Theymustbe agile anR S Y I IgtlRamd buildsustainable innovatioecosystems, not
2dzad AL GSelea (2 &aSNDA SLfsul gpptdachBubdiskabith& OF y o
united by common values based on independereccommitmento excellenceand customer
service, and a proactive, innovative approach.

9 Digital Innovation Hubs should offer a broad range of sesviccessible througimultiple
entry points. Core serves should include: awareness creat@mound the business potential
of digital technologies, innovatioscoutirg, visioningand strategy deslopment, working
with companies to assess their digital maturity and devapgpopriate plansbrokering
relationships with service providemmentoring and training, y R  effécfivé aatess to
specialist experimentation, test beds and productfanilities. The available serviceshould
complementrather than compete against existing puldicd private service offerings.

9 Digital Innovation Hubshave to pioneer anew and distindive approach. They must be
evangelists fodigitisation withintheir constituencies. Thegnust behighly client focused
while havingcollaboration and networkingas a defining characteristicThey must instil
entrepreneurialthinking and embed a digital culture in cormpes while being firmlyooted
in practicalbusiness solutiong.heymusthave a strong physicptesencewhile alsooperating
effectively in the dyital space. And they must haflexible business modethat are able to
adapt and evolve over time as circumstances and funding regimes change.

i Establishing and strengthening a European network of Digitadvation Hubs will require,
among othermeasires: mapping service provision anflaring information; building
capacity and skills in both breadth and depth; building colation between digital
and other high tech innovation hubs; and creating incentives for SMEs and othergytme
with the network. AV { Xi 2 Kidfp¥e@ance is foreseen withinimalcentral coordination

1 Recognition of hubs on the basis of national/regional fagdand adherence to a lean and
flexible set of retwork guidelines areenvisioned as the ke elements of the quality
assurance regime.

1 Mobilisingthe many investmentools andfunding progranmesavailablerepresentsa major
challenge. The aim should bedeatean WA y @S a X Sy @ f NGB IoUSEWHRSYSAT 2 38 1
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funding, with the three Eementsé SA y 3 O Furthe? hsideBaion is requiresh the
roles of national/regionalversusEuropean funding,mechanismdor combining and scaling
different funding sources, anshvegment approachedor regions withlittle or no existing
infrastructure. In general, the approach should be stay localrevpessible.

3.1.3Digital Innovation Hubs: A Agenda for Action

A9 dzNP LIS m ¢ A R DigitalSnnavatidl] Hubalde to support anybusinessat Working
RAAGF yOSQ A definltely achiévabre @ibé DE WGiecommendsthe followingareasas
priority actions inrealizingthis objective. Certain actis are alreadyplanned or underway, while
others require further elaboration.

9 Continue to buildconsensus between sta@eholders overthe nature and directionof the
Europeannetwork of Digital Innovation Hips. Actionsshould aimto improveandgrow the
information base on as well as for DIHs beytmalinitial DIH Catioguel Y R Sy & dzZNB KA I K1
political support 6r DIH investments through th®EI Roundtables and other policy forums.
6! OtA2y [AYyS&a wmmouv

9 Launch pilotactionsaimed at developingynergiesandbuilding largerinitiatives. Thesepilot
actionsshould bevaried in theilscope and itent, aiming todemonstrate mechanisms for
upgrading existing competence centres Rigital Innovation Hubs This will facilitate
knowledge transfer within the DIH netwpdombine different funding sources within
scalable projectgreate synergies with hub active in other advancddchnologies and
federate existing projects funded by fdifent agencies into largenitiatives. (Action Line
4)

1 Intensify outreachto regions with fewDIHs Partnering/sponsorshiprogramnes should be
established, where regiortanwork with other regions who already hawiccessful Hub$o
better understand what they are and the benefits they cangbiitewHubswould draw
on guidanceand support from these other regions and might even set uméd relationships
(i.e. become satellite hubs). Regions could use ESIF, ERrsairce®f fundingto set up
DIHs and to generally ftes collaboration between HubgActionLine 5)

1 UtiliseH2020 investments tenhanceEUadded value Horizon 2020 (together with COSME)
will be a powerful catalyst inreeding and growing the DIlétosystemByfocusing on
actions that enhance EU added value, H2020 (wathiributions also from other EU
programmes) will become the linking pin in the DIH and othemhigls OK Kdzo Ay A G A
(Action Line 6Hence, EU funds should be used to createtevork between EUnational
and regional infrastructures as el as to help O2 Yy @S NH S 9! taOKSYSa dz
umbrella Funds should also be usedpmmote crosst & 2 NRS NJ S E LISkeDBy (& | v
business models moreaistainable

1 Mobilise investment by theMember States. Continuinginvestmentat nationaland regional
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f S@St gAff 0SS Saas Fuidpdard DIHir2twodks additioriitddgveloping G NXzE &
digitisation policies and providing investntefor Digital Innovation Hubs, nationand
regionalauthorities mustalsostimulate their own locatcosystems antbster synergies with
other enabling technologies. Thiseans, for example, showcasihgw DIHs maye setup
and run engag local/regional hubsand competence centres ithe DIH conceptshowcase
how European funding could be useddeae DIHs andyenerallycreated LJ- OS F2 NJ 02 G
up initiatives.(Action Line 7)
9 Activate theEuropean network of Digital Inovation Hubs Building on thesolid bundations
established throughWGJ1, Euppean stakeholders should takénmediate action to
operationaliseindividual DIHs and begithe work of creatingan Europeametwork. This
should include concerted effort in mion to hub business modelscommon systems,
methods and tool&nd collaboration and governance structurésction Line 8)

The message from industrys that speed is of the essentd@ he benefits for the European
economy and society from digitisati@me huge and our internationabmpetitors are alreadgetting
their own courseEurope musact now to makeDigitallnnovationHubs areality.**

3.1.4 Otter Europeaninitiatives

Digital Innovation Competence
Hub Centre
Organised to provide g Competencies in
services to industry digital technologies
anubalors
® Access to competence centres . . resear ch1 ® Provide access to
‘ - organisations
® Development of innovation ‘ infrastructure and
ecosystem technology platforms
govemments ’ nvestE Provide digitisation and
Brokerage o, M
‘e application expertise
Access to finance - -
eoovdma(or ® Support experimentation in
Market intelligence real-life environments
.
Training and education 8" €£s | Y5 © Support fabrication of new
Incubator/mentoring services . .‘Iarﬂ‘e products
other ®* s * Demonstrate best practices
'assoclgnons * Showcase technologies in

pilot factories, fab-labs

Fig 10: Competence centres as the core of Digital Innovation Hubs

As mentioned above, similar measuresctimpetencecentres andor Digital Innovation Hubs
are supportedunder several European programmes, primarily related to the framework programmes
for researchand innovation. Examples include:

1 14MSconsists of 11 large Innovation Awis funded by FP7 and H20RGupports SMEactive

44 https://ec.europa.eu/futurium/en/system/files/ged/dei_working _groupl report feb2017.pdf
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in the manufacturing sector tonmiprove their productsand processes by letting them
SELINAYSY(d 6AGK RAIAGET ( SdhfulgtidriafalicSseriicesi dzZOK |
industrial roboticssystems, laser based manufacturicg,Y I NIi O& o0 yMms e a4 A O €
Internet of Things. A network of congpence centres provides access to competences and
technology transfer to SMEs througbmpetitivecallsfor experiments.Successfudandidates

receive fundindor the experimentfrom which both technology suppliersiduser $1Es may
OSYSTFAUD® {2 FIN emmnyY 27F 9 dzNPdidSel2¢13AfdayieRA Yy I K I
€ HY Y K lirvestedXBofigha similar network oEompetencecentres supportedinder

SAE, which supports SMEs to improve their products througlintiaesion of advancedCT

components and systems.

FIWARE Accelerators and Hulks seriesof business incubators and accelerators for star

ups and SMEs that make use of the FIWARE technologies developed under the Future
Internet PPP. The Futuiaternet PPP has developed an open source platform (FIWARE)
offering APIs to developers. In order to make these technologies (enablers) better known the
European Commission funded &@celerators topromote their deployment in real world
applications. Arod R emnnyY ¢l & Ay@SaiSR Ay CtTo ¢t KS I (
specific domains, such as health, media, smart cities, agrjfaod Industry 4.0 SMEsstart-

upsandweb developers were &bS (0 2 I LILJE & Ft@ Mévelopzltheir G 2 €
application. The initiative attracted over 10,000 submissions, from which more than 1000
{a9a YR aidl NIlndzJd ¢SNB &St SCal&dfonpragrami@e. LI NI 2
Each ofthe 16 accelerators has developed its own partner network, lmkiffices and

innovation hubs sometimes in distant countries, connecting tutors, mentors, developers

and entrepreneurs, building bridges between people and places, assembling an open
community around technology. The accelerators collaboratedktthange experiences and

were also linked to European regions in order to take advantage of local ecosystems

and regional smart specialization.

Data Experimentation Incubatoris aseries of incubatorbeing set up under H2020 IGJP

H 71 NUCT TT 0. A3 51 41 ttty ONRPaamasSOGl2NALI§ |
SELINAYSYyi(liA2y0od ¢KS 2028S00GA0S Aa G(Ga&stoF2ai SN
integrate data assets from multiple sectors and across languages and foifrhashould lead

to the creation of secure environments where researchers and SMEs caimmestative

servicesand product ideas based on open data and business data, and deaddo new
innovativecompanies and services for the data economy.

ECHORBtis aninitiative to bring robots from thelab tothe market. Activities include the
Roboticsinnovation Facilities (RIFs), which allow SMEs to try out new business ideas

and make field tests at zero risk. It also helps manufactusiides with small lot sizes and

the needfor highly flexible solutions to try out innovative robotics technologies. ECHORD++

also supports public authorities that are looking for roboteshnology at competitive prices

for tenderprocesses.
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1 Pilot Linesm Nanotechnology and Advanced Material$he PILOTS call activities untier
NMBP17 workprogrammesn Horizon 202Gand FP7 have resulted in 3frojectswith a
O2Yo0AYySR Fdzy RAYy 3  piojectsaim ta hetptrasfer névkKiéctinSlogy L [ h ¢
developed under Horizon 2020 into indosby providing open access fop-scaling and pilot
testing to SME users. Additional investments Mgmber Staks, public or private
organisations have contributetb establishing a varietpf pilot up- scaling facilities across
9dzNRB LISE YIAyfte Ay GKS 9! mmp O2dzy iNAS#Hhe® ¢KS f
map below

Fig 11: Pilot Lines in Nanotechnology and Advanced Materials

The pilots use mangifferent raw materials processesand products and address diverse
sectors and markets, from automotive, aspace, defence, energy storaged constructiorindustry
to cosmeticshedth and packagingThe am, together with theEuropean Rot ProductionNetwork
(EPPN), should be to establish a strategic approadtite® Y2 0 S G SOKy 2t 238 (I 1Snd
these services inrpduction.

3.15 Digital Innovation Hubs in Practice

Many examples and models of existing Digital Innovation Hubsheafound aanss Europe.
Casegrofiled at the Working Groupleeting® included the following, all of which emphasize an

45 hitps://ec.europa.eu/futurium/en/detimplementation/terms/all/Digital%20Innovation%20Hubs
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