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Photonics cPPP PMR 2017 — Executive Summary

Executive Summary

Photonics is a key enabling technology (KET) for Europe and as such crucial for the future competitiveness
of European strategic industries. By developing and providing latest photonics technologies towards the
European end user industries, photonics massively support making European products more competitive.
Thus was the basic reason for the European Commission to establish the Photonics contractual Public
Private Partnership (cPPP) and the European Technology Platform Photonics21.

The Photonics cPPP represents a long-term commitment between the European Commission and the
Photonics industry to jointly invest in Europe for fostering photonics manufacturing, job and wealth
creation in Europe, accelerating Europe’s innovation process and time to market in Photonics as well as
mobilizing, pooling and leveraging public and private resources to provide solutions for major societal
challenges facing Europe.

To this end, the Photonics industry and academia jointly prepared the Photonics cPPP roadmap “Towards
2020 — Photonics driving economic growth in Europe” (2013) in an open and transparent process. Since
then the Photonics cPPP roadmap is updated bi-yearly by the community and provided to the European
Commission to be included into the Horizon2020 Photonics KET calls.

Under the Photonics cPPP in Horizon 2020, the public support for photonics by the European Commission
has been increased to €700M. Moreover, the photonics industry made a strong commitment to leveraging
public funds with private sector investment by a factor of 4. As a matter of fact, the European SME based
Photonics industry is investing about 10 billion Euro per year in Research and Innovation in Europe and
belongs to the most innovative industries in Europe.

Operational since 2014, the Photonics cPPP has started 86 Horizon 2020 Photonics KET (PPP) research and
innovation projects, up to now with a public investment of about €330M to address and societal challenges
and at the same time make European end user industries more competitive at global scale. (More details
to be found in §1)

The Photonics cPPP is looking back on a very successful 2017 — as underlined by the following milestones
(More details to be found in §2):

e 17 new Horizon 2020 projects started with a total budget of €96,387,748.75 — demonstrating a
strong industrial commitment and driven by end-user needs.

e A community based Strategic Vision Document was prepared: “Europe’s age of light! How
photonics will power growth and innovation” outlining 8 bold missions on how photonics will drive
Europe’s long term future competitiveness was prepared.

e A “European Photonics Venture Forum” (EPVF) was successfully conducted in Dublin, bringing
together >30 high tech investors and >30 photonics start-ups to responded to the so far unmet
capital demand of innovative young photonics companies.

e Teaming up with member states and regions: The Photonics cPPP triggered joint funding activities
between the PPP, member states and regions (e.g. in the ERANET Cofund) and linked the Photonics
PPP strategy with regional Smart Specialization Strategies (S%). More than 15 regions are involved
in the photonics S*initiative, North Brabant being in the lead.

e Nearly 15 Mio. people reached through Photonics cPPP project impact and success stories: More
than 209 articles on cPPP projects have been published in newspapers, magazines, and websites,
covering more than 15 countries.

1 Photonics21 is an industry driven stakeholder organization representing more than 1700 photonics affiliations.
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Photonics cPPP was evaluated best in class by European Commission independent expert panel as
part of the “Mid-term review of the contractual Public Private Partnerships (cPPPs) under Horizon
2020”2

More generally, and looking back at 4 years of activities, it can be stated that most objectives of the
Photonics cPPP —have been achieved (More details to be found in §3.1):

European Photonics industry has grown by 62% (CAGR +5%) in the last 10 years, leading to an
overall European Photonics Production of €66.7Bn in 2015. Since 2011, the European photonics
industry has shown a solid long-term growth.

In the same time (2005-2015), the number of people employed in the European Photonics industry
has shown an impressive overall growth of + 23% (CAGR +2.1%) — leading to 290.000 people
employed in this sector in 2015. This trend is expected to continue, and current estimations
assume that 42.000 new jobs could be created by 2020 compared to 2011.

More than 30 new curricula have been developed so far by the Photonics PPP projects and many
different PPP projects aim at promoting skills creation for young people, for entrepreneurs and
employees.

Photonics related projects in H2020 cover all targeted application areas, e. g. personalized
healthcare, industry 4.0, smart cities, digital society, etc.

European photonics companies are highly committed to research and innovation. The private
sector’s involvement in H2020 in the photonics segment is better-than-average with e.g. photonic
SMEs succeeding better than average in submitting SME Instrument (SME-INT) projects.

The Photonics cPPP has contributed to leverage Research & Development in Photonics. In total,
innovation spending in the European Photonics Industry in 2015 accounted for nearly €10Bn and
R&D intensity in the Photonics industry amounts to nearly 10% — much higher than in most other
industry sectors.

Most PPP projects have already at this early stage and still far from commercialisation and market
entry reported of a leverage factor of 1-3, some even 4-5, so that it can be safely assumed that the
committed leverage factor of 4 will be easily met by the photonics industry.

Progress made in relation to the specific Key Performance Indicators (KPIs) has been measured using an
online survey among all PPP projects coordinators. The good response rate of about 60%, as well as the
specific answers given — concerning patent / standardisation activities, SME turnover increase, spin-off and
new jobs creation, etc. — underline the success of the Photonics cPPP. (More details can be found in §3.2)

Over the last years, the Photonics cPPP has become a successful and increasingly effective partnership. The
European Photonics SME based community has never before worked together to develop and implement
the European R&D strategy in Photonics. Key to involvement of SMEs is the fully open, democratic and
transparent decision-making process of Photonics21. (More details on lessons learned can be found in §4)

2Mid-term review of the contractual Public Private Partnerships (cPPPs) under Horizon 2020; Report of the independent expert
group, September 2017. https://publications.europa.eu/en/publication-detail/-/publication/6de8labe-a71c-11e7-837e-
0laa75ed71al/language-en (last accessed on 2018/09/06).
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1. Introduction: The Photonics cPPP

On the 17th of December 2013 Vice-President Neelie Kroes signed the agreement setting up the
contractual Photonics Public-Private Partnership (Photonics cPPP). In recognition that — as one of six Key
Enabling Technologies (KET's) in Europe — Photonics plays a major role for driving growth and employment
in Europe and contributes to solve the major societal challenges such as aging society, energy efficiency,
inclusion and smart living, the Photonics cPPP aims at promoting European photonics. The Photonics PPP
represents a long-term commitment between the European Commission and the Photonics Stakeholders
to invest in Europe with the aim of securing Europe’s industrial leadership and economic growth in
photonics, a highly skilled workforce, and the capability to generate new jobs attractive to young people.
Never before had the European Industry and European Policy worked so closely together in such an
important technology domain.

The Photonics cPPP has grown from the Photonics21 European Technology Platform which was launched
in 2005 with the aim to be the first European platform to bring together stakeholders from industry,
academia, and policy in photonics. Since its establishment, the platform has steadily grown and includes
today about 1700 organisations — two fifths of them being companies — with more than 3300 members.
Over the period 2007-2013, Photonics21 coordinated two strategy processes involving the whole
European Photonics community and focused on promoting Photonics research in Europe. This lead to two
strategic reports: the strategic research agenda “Lighting the way ahead”? (2010) and the Multiannual
Strategic Roadmap “Towards 2020 — Photonics driving economic growth in Europe”*(2013). Both reports
have played an important role in securing substantial support for Photonics R&D under the 7th Framework
Programme for Research of the European Commission (EC) (2007—2013) and Horizon 2020 (2014-2020).
Under the Photonics cPPP in Horizon 2020 the budget for photonics has been increased to €700M.
Moreover, the photonics industry made a strong commitment to leveraging public funds with private
investment by a factor of 4. Based on the strategic work of the European Technology Platform, the
European Commission has started 86 Horizon 2020 Photonics KET (PPP) projects up to now with a public
investment of about €330M°> (cf. §3.3).

Today’s challenge: Europe “on the threshold of a new era, [...] moving from the age of electronics to the
age of photonics”®

The global market for photonics applications amounts for €447 billion and has nearly doubled in the last
10 years. It has become a highly competitive market growing by 6.2% per year and global economic players
put enormous efforts to reap the benefits of photonics technologies. Today, Europe has established a
strong position with an overall total global market share of 15.5%, leaving Europe second only to China.”
Europe has a highly dynamic photonics industry which is already “the world’s innovation and market leader
in many of the products and services that will power the digital economy of the 21st century”®. Europe’s
photonics industry employs ~300,000 people directly, and more than 5,000 photonics companies, mainly
SMEs, drive the sector. Even more important: photonics has a substantial leverage effect on other key
industries in Europe providing solutions to make them more competitive. In 2009, this was estimated that

3 European Technology Platform Photonics21 c/o VDI Technologiezentrum, coordinating editors VDI Technologiezentrum: Flaig,
Katharina; Wilkens, Markus (2010): Lighting the Way ahead, Strategic Research Agenda in Photonics, Dusseldorf.

4 European Technology Platform Photonics21 c/o VDI Technologiezentrum (2013): Towards 2020 — Photonics Driving Economic
Growth in Europe (Multiannual Strategic Roadmap 2014-2020), Brussel.

5 Source: EC, DG CONNECT.

6 A. Kamper, President Photonics21 in the Foreword to the Vision Paper “Europe’s age of light! How photonics will power growth
and innovation” (2017) published by European Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH,
Photonics21 Secretariat.

7 European Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (2017): Market
Research Study, Photonics 2017, Brissel / Dusseldorf / Tagerwilen, May 2017.

8 European Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (2017): Europe’s age of
light! How photonics will power growth and innovation”, Photonics21 Vision Paper, Brussels / Diisseldorf / Berlin / Frankfurt
am Main, 2017, P. 11.
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20-30% of the overall economy and 10% of the workforce depended on photonics®.The recent publication
of the European Investment Bank “Financing the digital transformation” underlines the strategic means
and high economic leverage factor of photonics technologies estimated at 10 % of the European economy
“with leverage ratios that may go up to 50 between the photonics market size and the total market size
impacted” 0,

In the future, photonics will continue to have a growing impact on most areas of our lives and will be
“literally everywhere, from smartphone displays to fibre-optic broadband to energy-saving LED lights to
the laser surgery that saves our life. As light particles (known as photons) replace electrons in many of our
most important technologies, innovations already in the pipeline will improve healthcare, grow food, save
energy, cut pollution, expand connectivity, transform manufacturing and usher in a new era of mobility.
All across the economy, photonics technology will protect jobs and drive growth”!. As underlined by Aldo
Kamper, current Photonics21 President, in the Vision Paper published in November 2017 (cf. §4), Photonics
will be at the very heart of Europe’s digital transformation and will provide “tools and solutions to literally
every industry in every region in Europe that takes up the challenge to become more competitive” 2,

In a highly competitive environment where Europe’s competitors never sleep, the years ahead will show
whether Europe will lead or lag behind in the coming revolution. For the European Photonics Industry to
explore the future applications of light and to reap the expected benefits of creating jobs and wealth, joint
European initiatives between industry, the scientific community and policymakers are required. By
establishing the Photonics cPPP, the European Commission, the photonics industry — represented by
Photonics21 — and the research community, have joined forces to keep up to speed with the latest
developments and to stay ahead in the global competition. The challenge for the Photonics cPPP is — now
more than ever — to secure leadership in those areas where Europe is strong or where there is potential
for creating new markets. The cPPP aims to accelerate Europe’s innovation process and the time to market
for solutions — encompassing the entire innovation and value chain from advanced materials to
manufacturing and from advanced research to technology take-up, pilot production lines and
demonstration actions.

Public and Private Side of the cPPP regularly meet in the Partnership Board to discuss joint strategic topics
for the future development of the PPP — such as Research and Innovation priorities, budgeting, financing,
digitization of industry, regulatory issues, structure of the PPP and the European Technology Platform
Photonics21 as well as to agree on the priorities of future calls for proposals and monitor the performance,
outputs and impact of the cPPP. Following the recommendations of the Multiannual Strategic Roadmap
2014-2020 by Photonics21, a set of Key Performance Indicators (KPIs) has been defined to monitor and
assess the implementation and the socio-economic impact of the Photonics cPPP, to control the bold
commitment of the European Photonics industry, but also to assess the functioning of the cPPP itself. These
Key Performance Indicators (KPIs) have been monitored over the last years and provide the data for this
progress monitoring report as well as for the recently published PPP Impact Report 20173,

9 European Commission’s study SMART 2009/0066 — The leverage effect of photonics technology: the European perspective.

10 Eyropean Investment Bank: Innovation Finance Advisory Studies “Financing the digital transformation — Unlocking the value of
photonics and microelectronics”, prepared for DG Research and Innovation and DG Connect, European Commission, 2018, P.
11.

11 European Technology Platform Photonics21 c¢/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (2017): Europe’s age
of light! How photonics will power growth and innovation”, Photonics21 Vision Paper, Brussels / Dusseldorf / Berlin / Frankfurt
am Main, 2017, P. 11.

12 A, Kamper, President Photonics21 in the Foreword to the Vision Paper “Europe’s age of light! How photonics will power growth
and innovation” (2017) published by European Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH,
Photonics21 Secretariat.

13 European Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (2017): Jobs and
Growth in Europe — Realizing the potential of Photonics, PPP Impact Report 2017, Disseldorf.
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2. Main activities and achievements during 2017

2.1 Implementation of the calls for proposals evaluated in 2017
Photonics PPP projects demonstrate a strong industrial commitment and are driven by end-user needs.*

In the work programme 2017, the ICT-30-2017 call addressed photonics related proposals and covered
Research and Innovation Actions (RIA), Innovation Actions (IA) and Coordination and Support
Actions (CSA).

The RIA proposals ICT-30-2017.a “should demonstrate strong industrial commitment, be driven by user
needs and concrete exploitation strategies and they should cover the value/supply chain as appropriate.”**
The focus had to lie on (i) Application driven core photonic technology developments for a new generation
of photonic devices (including components, modules and sub-systems) for agile Petabit/s Optical Core and
Metro Networks; (ii) Photonic integrated circuit (PIC) technology, as well as (iii) Disruptive approaches to
optical manufacturing by 2 and 3 D opto-structuring.

Among the 52 RIA proposals submitted, 10 (19% of all submitted RIA-proposals) were retained and
allocated a total budget of: €48,466,816.25.

The IA proposals ICT-30-2017.b intended to cover the following themes: (i) Innovation Incubator for SMEs;
and (ii) Application driven core photonic devices integrated in systems — for: 1) Biophotonics: imaging
systems for in-depth disease diagnosis and 2) Sensing for process and product monitoring and analysis.
Among the 27 IA proposals submitted, 6 (22% of all submitted RIA-proposals) were retained and allocated
a total budget of: €44,923,532.50.

The CSA sub-topic ICT-30-2017.c intended to support the industrial strategy for photonics in Europe. The
only one CSA proposal submitted was retained (100%) and allocated a total budget of: €2,997,400.00.

An overview on the budget allocated as well as the participants in the H2020 ICT-30-2017 call is given in
§3.2 when discussing the operational aspects of the PPP.

The Photonics PPP projects resulting from the 2017 call have started in the last months of 2017 or at the
beginning of 2018. An overview on the entire portfolio of the funded (past and current) Photonics PPP
projects can be found on the website of the Photonics21 Platform (www.photonics21.org/ppp-projects) as
well as in Part 4 of the Annex to this report.

2.2 Mobilisation of stakeholders, outreach, success stories

The PPP unites more than 3300 experts from industry and academia to develop and implement a joint
European industrial strategy in Photonics.

The Photonics Public Private Partnership Annual Meeting, organized by VDI TZ in its function as
Photonics21 Secretariat, is the central community building and networking event for photonics in Europe.
In 2017, this two-day event entitled “#next.photonics_forum” gathered the attendance of several hundred
key stakeholders and focused on a pan European Photonics strategy development and implementation
issues as well as on overarching issues affecting the photonics industry at large, like the digitization of
industry. The event served as review milestones for the ongoing Photonics PPP projects and milestones
and marked the starting point for the development of a strategic Vision for the coming Framework
Programme FP9 (cf. §2.3 below) which lays the ground for starting to develop the next Multiannual
Strategic Roadmap for the period 2021-2027. More than 3000 Photonics21 members representing 1700
companies and research organisations are involved in the strategy process.

14 All figures in the following paragraph: EC, DG CONNECT.
15 EC, Horizon 2020 — Work Programme 2016-2017, European Commission Decision C(2017)2468 of 24 April 2017.
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Photonics PPP Strategy development — Preparing a European Photonics Vision towards 2030
Against the background of the preparation of the 9™ Framework
programme for European Research & Innovation by the European
decision-making bodies, the Photonics PPP has engaged in a discussion on

the strategic and operational needs to get prepared for the socio- Europe’s age
economic needs upcoming to meet the challenges and support a of light!
sustainable growth of the European society, economy and the creation of How photonics will power

growth and innovation
jobs and wealth.
The development of a Vision towards 2030 for European Photonics started
in early 2017 and was achieved in a three-stage process coordinated by
VDI TZ and involving the Executive Board of Photonics21, the Photonics21
Work Groups, as well as the Photonics21 BoS and external experts,
reflecting thereby the governance structure of Photonics21. As the soe o
outcome of an extensive consultation process, the Photonics Vision Paper
“Europe’s age of light! How photonics will power growth and
innovation”® was published in fall 2017. By coordinating the process, VDI TZ gave high importance to
taking various perspectives into consideration regarding potential future application markets of photonics.
The Vision Paper outlines 8 missions of the European photonics community to drive the future of Europe
and serves as input to the preparation of the new EU framework programme. According to the Vision
Paper, European leadership in photonics will deliver the following benefits in 2030:

e Instant diagnosis of major

diseases;
r
Europe _S e Quality food from farm to fork;
age of light! . ,
e Accident and congestion-free
Leverage the unbroken road transport;
innovation potential of
Photonics e Atruly circular economy;
Photonics — a key digital technology for
global mega markets and challenges ° A mI||I0n new jObS
Live longer, feel better — Photonics in life sciences !
and healthcare A . L.
et o 10% higher productivity;
Heep our traffic flowing — Photonics for autonomous
& connected mobility s . . .
o e e Zero downtime in a terabit
Empowering Industry 4.0 — Photonics in .
miﬁ&;;:rmﬁéu?;mzms for smart economyl

homes and liveable cities
Building our digital society — Photorics for & secure

A R e e e Photonics as a flagship science
for innovation.

Photonics21 Advocacy Paper
(Source: Photonics 21 / All photos from top left courtesy of: Chombosan, Romolo Tavani, Chombosan, Fotofabrika and Deagreez
all from fotolia.com)

Improving access to venture capital for Photonics start-ups and SMEs in Europe

Responding to the needs of the European Photonics Industry, namely to have limited access to venture
capital, the Photonics PPP supported the European Photonics Venture Forum (EPVF) — 2017 edition held
in Dublin — seeking private equity for seed phase and entrepreneurs. Promote technology
entrepreneurship and investment in the European photonics sector and facilitate the investment in up to
30+ selected photonics start-ups and SMEs from Europe by regional and pan-European investors. It
furthermore, promotes investment and partnering activities in state-of-the-art photonics technologies and

16 European Technology Platform Photonics21 c¢/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (2017): Europe’s age
of light! How photonics will power growth and innovation”, Photonics21 Vision Paper, Brussels / Dusseldorf / Berlin / Frankfurt
am Main, 2017.
7



Photonics cPPP PMR 2017 — Main activities and achievements during 2017

brings together 40 specialized investors or corporate partners to enhance investment interest and
readiness amongst the SMEs and start-ups.

Joint funding between the PPP and member states and regions initiated: ERANET Cofund

The Photonics PPP has established a network of 13 National Photonics Technology Platforms to establish
contacts with policy decision makers to outline the national and regional potential for photonics and to
make them engage in the ERANET cofund scheme. In 2017, 13 National networks were very active in
involving member states in the Photonics PPP through their own National circle. One ERANET+ project:
“Photonics sensing”” has been initiated with projects planned to be started in 2018.

Linking the Photonics PPP strategy with regional Smart Specialization Strategies (S°)

In September 2017 a thematic area “Photonics” has been established under the Smart Specialisation
Platform*® of DG Regio by European Photonics Digital Innovation Hubs and clusters. Following the
identification of regions with an

investment priority in Photonics in the

Smart Specialisation Programme, the

objective of this year was to set the good i
conditions to build a European {
interregional Photonics Alliance in the

framework of the smart specialization

strategy of the European Commission. f T
The regions of North-Brabant (South Wal, ¢
Netherlands) and Flanders (Belgium) *
were engaged to lead the newly created = = ey 4
photonics initiative in the framework of . 9
the Smart Specialisation platform for : o ey
industrial modernization and have o
gradually increased their implication -
during 2017. At the moment 16 regions

are involved in this action initiated by the

Photonics PPP.

Regions involved in the Photonics area under the Smart Specialisation Platform
(Source: EC-JRC, http://s3platform.jrc.ec.europa.eu/photonics)

Photonics PPP project impact and success stories reached out to nearly 15 mio people:

The communication campaign focused on promoting a selection of high-impact projects funded through
the Photonics Public Private Partnership and resulted in 2017 in over 209 articles in newspapers,
magazines, and websites in more than 15 countries, representing an advertising value in excess of around
€500K. Highlights have included coverage in De Morgen, Fox News, Yahoo News, Digital Trends, News
Medical, The Engineer, etc. With an estimated readership of over 14.9 million people so far, the PR
campaign has helped applied photonics research groups industry across Europe promote the value and
potential uses of photonics as well as raising awareness with the public. Furthermore, in 2017, 7 so-called
“success stories” of specific Photonics PPP projects have been identified according to their impact and
newsworthiness and the project coordinators have been contacted, interviewed and a press release been
prepared and distributed.

17 https://www.era-learn.eu/network-information/networks/photonicsensing, last accessed on 2018/09/06.
18 http://s3platform.jrc.ec.europa.eu/photonics, last accessed on 2018/09/06.
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Promoting Photonics to young minds via social media: In 2017, Photonics21 constantly communicated
latest photonics news, impact stories and event via Twitter and LinkedIn and issued about 1000 tweets in
2017. Photonics21 tweets successfully address younger minds, 65% of Photonics21 Twitter followers are
between 18-34 years old. Furthermore, in order to further increase the level of engagement of photonics
experts and inform about Photonics PPP activities and projects, the Photonics21/PPP LinkedIn account
created in 2016 got further updated during 2017. The number of follower has constantly been increased
on both channels. By the end of 2017 Photonics21 had 2492 followers on its Twitter account and the
LinkedlIn account had 161 Follower.

Relaunched Photonics21 website gives information about Photonics PPP projects and activities and
serves as the central communication platform for the Horizon2020 Photonics PPP: in the course of 2017,
the Photonics21 website was constantly updated and provided latest information on photonics news,
events as well as photonics reports and presentations for download. The new website, relaunched at the
end of 2017, underlines and supports a platform-oriented approach and provides a wealth of information
in a very user-friendly manner. In addition to the website, regular newsletters have been circulated to the
Photonics21 community to inform about the strategy consultation process, Photonics PPP projects and
activities in members states and regions.

2.3 Governance

Establishing a SME based Photonics community with more than 3000 members to develop and
implement a joint European Photonics strategy — open, lean and transparent governance:

The Photonics PPP is a contractual relationship between the European Commission as the public partner
and the Photonics21 Association as the private partner. The Photonics21 Association, created in November
2003, acts as a "mouthpiece" of the European Technology Platform Photonics21 (and its more than 3000
members; 1700 companies and research organisations) towards the European Commission in the
Photonics Public Private Partnership. The EC and the Photonics21 Association meet at least twice a year in
the Partnership Board (PB) and discuss a joint strategy and develop the work programmes for Horizon2020
based on input from Photonics21. The members of the Partnership Board are on the one side, the
representatives of the European Commission, and on the other side, the Executive Board members of
Photonics21 as representatives of the Association. The Photonics Partnership Board is responsible for the
implementation of the PPP strategy.®

What’s unique is the fact that strategy development under the frame of Photonics21 relies on a fully
democratic structure and transparent decision-making process following a people — parliament —
government principle: Photonics21 Membership is free to all involved in European photonics and each
Photonics21 member is assigned to at least one Photonics21 Work Group (people). Photonics21 members
elect the decision-making body of Photonics21, the Board of Stakeholders (BoS) (parliament), consisting
—according to the Photonics21 Terms of Reference — of at least 50% industry representatives to guarantee
industry leadership in the process. The Executive Board (EB) coordinates the input of the Photonics21 work
groups and executes the decisions of the Board of Stakeholders (government). All positions in the
Executive Board, as well as most other positions in the Board of Stakeholders and the Work Groups, are
occupied by C-level executives — underlining the Photonics21’s prestige in Europe.

19 cPPP PMR 2016.
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In 2017 two Photonics PPP Partnership Board (PB) meetings were held, both in Brussels. The first one took
place on 28th March 2017 and the second one was held on 29th November 2017.

The first PB meeting focused on the presentation of the PPP Impact Report 20172, the discussion of
strategic PPP Actions (financing photonics beyond Horizon 2020; Digital Innovation Hubs as well as the
coordination of PPP Pilot Lines Activities). Research and Innovation Priorities of the Horizon 2020 Work
Programme 2018-2020 were approved. Furthermore, the approach for the next strategy process and the
development of a Vision for Photonics in 2030 was discussed.

The second PB meeting focused on the potential role of the photonics PPP in the next framework
programme as well as on the planning for the Photonics21 Strategic Research and Innovation Agenda. In
particular, a state-of-the-art of the discussions of the European High Level Group on Key Enabling
Technologies was discussed. Furthermore, the results of the study conducted by VDI TZ in Fall 2017 on the
role and contribution of Photonics in past and current H2020 projects (beyond Photonics PPP)% were
presented and discussed (cf. § 3.1).
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Open and transparent decision making process in the Photonics PPP. (Source: VDI TZZ GmbH)

20 Eyropean Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (2017): Jobs and
Growth in Europe — Realizing the potential of Photonics, PPP Impact Report 2017, Diisseldorf.

21 European Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (to be published in
2018): Photonics in Horizon 2020 — Project Analysis and Assessment of the role of Photonics in H2020.
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3. Monitoring of the overall progress since the launch of the cPPP
3.1 Achievement of the goals of the cPPP

The general objectives of the Photonics cPPP are (1) to foster photonics manufacturing, job and wealth
creation in Europe through a long-term investment commitment by both industry and the European
Commission; (2) to Accelerate Europe’s innovation process and time to market by addressing the full
innovation and value chain in a number of market sectors where European photonics industry is
particularly strong; as well as (3) to mobilise, pool and leverage public and private resources to provide
successful solutions for some of the major societal challenges facing Europe, in particular in healthcare &
well-being, and energy efficiency.

On the basis of a multi-annual roadmap, the cPPP Parties intend to develop, implement and support a
multi-annual research and innovation agenda with concrete specific objectives for a) Improved
Competitiveness (e.g. increase the photonics production volume or consolidate and increase the European
share of the world market), b) Strengthened Innovation (e.g. accelerating the time-to-market in the
photonics sector and overcoming the “valley of death”), as well as for ¢) Socio-Economic Benefits (e.g.
increase the number of high-skilled jobs in the photonics sector or increasing education and training
opportunities).

Looking back at 4 years of activities in the scope of the PPP, it can be stated that most objectives have been
achieved and two studies published in 2017, namely the “Market Research Study Photonics 2017” # as
well as the “PPP Impact Report 2017”2 underline that the efforts made to increase the production capacity
and to strengthen the competitive capabilities of Europe’s photonics industry have paid off (Objective a):

European Photonics industry has experienced a 62% growth in the last 10 years: The European Photonics
Production accounted for €66.7Bn in 2015 — compared to €41.1Bn in 2005. This represents an overall
growth of about 62% over this period and an average CAGR of 5%. However, the growth rate had not been
constant over that time, decreasing from 5.7% from 2005-2011 to 3.9% from 2011 to 2015. The slowdown
of the growth rate of the Photonics industry in the period 2011-2015 is primarily due to currency effects
and the devaluation of the Euro vs the US dollar, as well as to increasing competition from China in the
global Photonics production and an overall less favourable economic conjuncture in Europe in the period
2011-2015.2

European Photonics Production Growth rate more than 3.5 higher than EU GDP Growth rate: The
European Photonics Production grew much stronger than industrial production in Europe in general, which
nearly stagnated in the EU28 in the period 2011-2015 with a CAGR of only 0.1%.49 The growth rate of the
European Photonics industry has been also higher than the growth rates of EU GDP (3.7 times multiple
growth rate) or global GDP (1.5 times multiple growth rate) in that period. Looking into the long-term
performance from 2005-2015 EU Photonics industry was able to demonstrate about twice of the average
long-term global GDP growth of 2.8%.

The regional specialization in the various photonics segments remained intact and became even more
pronounced in the last years. The segments Production Technology, Measurement & Machine Vision,
Medical Technology & Life Science as well as Lighting make up for the largest portion of European photonic
market.?

Ensuring high long-term growth in European core photonics segments: Since 2011 the European
photonics industry has shown a solid long-term growth — most of the European photonics segments
displaying a growth rate far above the average World GDP growth rate or the average EU GDP & Industrial
Production Index growth rate. The European photonics industry grew especially strong in its already large

22 European Technology Platform Photonics21 c/o VDI Technologiezentrum GmbH, Photonics21 Secretariat (2017): Market
Research Study, Photonics 2017, Brissel / Dusseldorf / Tagerwilen, May 2017.
2 |bid.
24 |bid.
25 | bid.
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segments like Machine vision / measurement & image processing (CAGR +5.6%), medical technology (CAGR
+5.3%) and production technology (CAGR +4.7%). Today, the European Photonics industry holds high global
market share in Photonics for the production technology (50%), Optical measurement & image processing
(35%), Optical components and systems (32%), Photonics based medical technology 