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Executive Summary

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 supports making European
products more competitive. This was the basic reason for the
European Commission to establish the Photonics contractual
Public Private Partnership (cPPP) and the European Technology
Platform Photonics21.!

Photonics is a key enabling technology (KET) for Europe

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 Horizon 2020 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):

» 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.

* 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 respond
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.

» 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.

17

new Horizon 2020 projects
started with a total budget of
€96,387,748.75.

>209

articles on cPPP projects
have been published in
newspapers, magazines, and
websites, covering more
than 15 countries.

!Photonics21 is an industry driven
stakeholder organization representing
more than 1700 photonics affiliations.
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Executive Summary

* The Photonics cPPP was evaluated best in class by a 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 Horizon 2020 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 Horizon 2020 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 €10bn

the European Photonics Industry in 2015 accounted for nearly innovation spending in
€10bn and R&D intensity in the Photonics industry amounts to the European Photonics
nearly 10% — much higher than in most other industry sectors. Industry in 2015.

* 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 290,000

SME based community has never before worked together to people employed in the
develop and implement the European R&D strategy in Photonics. European Photonics Industry
Key to involvement of SMEs is the fully open, democratic and with estimations of 42,000
transparent decision-making process of Photonics21. (More new jobs that could be

created by 2020 compared

details on lessons learned can be found in §4).
to 2011.

2 Mid-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-01laa75ed71al/language-en
(last accessed on 2018/09/06).
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1. Introduction: The Photonics cPPP

n 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
€447bn 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 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”.1®

3European 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.

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

>Source: EC, DG CONNECT.

5A. 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.

7European Technology Platform
Photonics21 c/o VDI
Technologiezentrum GmbH,
Photonics21 Secretariat (2017):
Market Research Study, Photonics
2017, Brussel / 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 /
Dusseldorf / Berlin / Frankfurt am
Main, 2017, P. 11.

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

10 European 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.
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Introduction: The Photonics cPPP

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, Photonics21 President from
2016 to 2018, 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”.?

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.

The 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 2017.%%

“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."

L 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.

2 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.

S 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, Dusseldorf.
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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 (i)
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 Horizon 2020 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).

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 to review the
milestones for the ongoing Photonics PPP projects 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.

# All figures in the following paragraph:
EC, DG CONNECT.

EC, Horizon 2020 — Work
Programme 2016-2017, European
Commission Decision C(2017)2468
of 24 April 2017.
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Main activities and achievements during 2017

Photonics PPP Strategy development — Preparing a European
Photonics Vision towards 2030

Against the background of the preparation of the 9th
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 upcoming socio-economic needs to
meet the challenges and support a sustainable growth of the

European society, economy and the creation of 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
outcome of an extensive consultation process, the Photonics

Europe’s
age of light!
Leverage the unbroken

innovation potential of
Photonics

Photonics = a key digital technology for
global mega markets and challenges

knawhedge society

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

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:

* Instant diagnosis of major diseases;

» Quality food from farm to fork;

 Accident and congestion-free road transport;
* A truly circular economy;

* A million new jobs;

» 10% higher productivity;

» Zero downtime in a terabit economy;

» Photonics as a flagship science for innovation.

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. Its purpose is to
promote technology entrepreneurship and investment in the
European photonics sector and to 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 brings together 40 specialized
investors or corporate partners to enhance investment interest
and readiness amongst the SMEs and start-ups.

Europe’s age
of light!

How photonics will power
growth and innovation

Photonics21 'Europe’s age of light!"
report cover
(Source: Photonics 21)

% 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.
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Main activities and achievements during 2017

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
conditions to build a European interregional Photonics Alliance
in the framework of the smart specialization strategy of the
European Commission. The regions of North-Brabant (South
Netherlands) and Flanders (Belgium) were engaged to lead the
newly created photonics initiative in the framework of the Smart
Specialisation platform for industrial modernization and have
gradually increased their implication during 2017. At the
moment 16 regions are involved in this action initiated by the
Photonics PPP.

Photonics PPP project impact and success stories reached

out to nearly 15 million 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

Leading
regions:
South-Netherlands (NL)

4 Participating
‘# \ regions:
6} (6%%‘, Baden Wurttenberg (DE)
SO Berlin (DE)
}7“3,’ i Bretagne (FR)
y ‘Q-'r Catalonia (ES)

o " ¢ Cork South West region (IE)
3.8 \‘@1 ‘ East Netherlands (NL)
%‘z.g;,:; ' Flanders (BE)

e S Lubelskie (PL)

Mazowieckie (PL)

North Karelia (FI)

North Rhine-Westphaliaa (DE)
Ostergétlands (SE)
Provence-Alpes-Cote d'Azur (FR)
Stockholm (SE)

Styria (SE)

Thuringia (DE)

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

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 and industry across Europe to promote
the value and potential uses of photonics as well as raising

¥www.era-learn.eu/network-

awareness with the public. Furthermore, in 2017, seven so- ) !
information/networks/

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.

2018/09/06.

photonics, last accessed on
2018/09/06.
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Main activities and achievements during 2017

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
LinkedIn account had 161 Follower.

Relaunched Photonics21 website gives information about
Photonics PPP projects and activities and serves as the central
communication platform for the Horizon 2020 Photonics PPP
In the course of 2017, the Photonics21 website, (www.
photonics21.org), 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,
and Photonics PPP projects (www.photonics21.org/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
Horizon 2020 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.

¥ cPPP PMR 2016.
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Main activities and achievements during 2017

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 Horizon 2020

] projects (beyond Photonics PPP)?* were presented and
discussed (cf. § 3.1).

oo0
PHOTONICS?
A o 9

Executive Board
representation and execution
12 members

Government

0

election

PPP Partnership Board

0900 @
Parliament ‘B:ard.:f - Aa .de‘c - “ .g b .
6 months 2 months 2 months 5-7 months
r 1T 1T 1T 1
election
People H ﬁ
7 Work Groups
strategy development Consultation First draft
> 3000 members/> 1000 amuauons Photonics21 of proposals
( ) work groups Phoionicle Feedback Final
- - work groups prop .
< Photonics Communtty (5450 Hsendacy Commision  Photorics2i of selected call topics ~ Work
work groups PPP Partnership Bgard
Governance structure of Photonics21 and decision-making process of the
Photonics PPP. @ @ FINAL B @ @
The Photonics21 community drives the Photonics PPP. (Source: VDI TZ GmbH) -\ ! O N
AL A C .
In 2017 two Photonics PPP Partnership Board (PB) meetings tsssiona Coordination
. . >3000 experts Priority Vot with member Publication of H2020
were held, both in Brussels. The first one took place on >1000 affiliations GG ~ 7 states Photonics KET (PPP)
Photonics21 European Commission  European work programme
28th March 2017 and the second one was held on 29th ol and Photonics21 Commission
takeholders Executive Board
November 2017.
The first PB meeting focused on the presentation of the PPP
Impact Report 2017%°, the discussion of strategic PPP Actions
(financing photonics beyond Horizon 2020; Digital Innovation
Hubs as well as the coordination of PPP Pilot Lines Activities). Open and transparent decision making process in the Photonics PPP. 20 Etﬁrotpe{m ;icf}n?/lg?y Platform
. . oy . . otonics, Cc/o
Research and Innovation Priorities of the Horizon 2020 Work Source: VDI TZ GmbH) Technologiezentrum GmbH,
Programme 2018-2020 were approved. Furthermore, the Photonics21 Secretariat (2017): Jobs
and Growth in Europe — Realizing
approach for the next strategy process and the development the potential of Photonics, PPP
of a Vision for Photonics in 2030 was discussed. Impact Report 2017, Disseldorf.
2t European Technology Platform
. . Photonics21 c/o VDI
The second PB meeting focused on the potential role of the Technologiezentrum GmbH,
photonics PPP in the next framework programme as well as Photonics21 Secretariat (2018):
. ) ] Photonics — a critical Key Enabling
on the planning for the Photonics21 Strategic Research and Technology for Europe — Role and
Innovation Agenda. In particular, a state-of-the-art of the Impact of Photonics in H2020,

Dusseldorf, September 2018.
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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"%
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.#

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%. 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 the 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 the European
photonic market.?

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

#bid.
2 1bid.
#1bid.
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Monitoring of the overall progress since the launch of the cPPP

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 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 and Life Sciences (28%), as well as in
Defence and Security Photonics (26%) and Lighting (25%).

Compared to 2011 — and despite of increasing global
competition as well as the devaluation of the Euro over the
last years — the European Photonics core segments remained
strong and could defend a leading world position up to

50% — far beyond the average EU industry share of 15.5%.%¢

Furthermore, in the frame of the Photonics cPPP, a wide
range of actions have been taken to strengthen the innovation
capacity of the European Photonics Industry (Objective b):

Photonics PPP — Boosting industry's digital innovation capacities
The Photonics PPP is supporting a number of flagship initiatives
which are designed to giving any industry, wherever in Europe,
easy access to the latest state-of-the-art photonics expertise,
development and pilot manufacturing capabilities. These
activities include a number of SME innovation accelerators
(ActPhast 4.0, LaShare, Apollo) and four Manufacturing Pilot

—— MIRPHAB “The European
Fl-SCALE Photonics core
Flexible organic electronics ‘ ‘ Photonics components for chemical sensing segments remained
and spectroscopic applications
strong and could

defend a leading world

_ PIXAPP |l position up to
LASFIRARE :.I Prownicpadagog €1 PPO O  50% - far beyond the
‘ Laser-based equipment ‘ ‘ Photonics integrated circuits ‘ ‘ Laser technologies ‘ average EU indUStry

share of 15.5%".26

! ACT _
From fibre optics and micro optics, to
highly integrated photonic platforms

PIX4Z/fe '

Integrated biophotonics applications ‘ ‘

Bridging the gap between lab and fab.
(Source: VDI TZ GmbH)

Lines (Pix4Life, MirPhab, Pi-Scale and PIXAPP) and all of these
target in particular the use of photonics to increase Europe’s
competitiveness in other industrial sectors, such as health
care, safety and security, lighting.?’

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

The European Commission’s Innovation Radar lists while
searching “Photonics"?® 43 innovations labeled as “great”
and developed from 57 Innovator Organizations, which they
classify along the categories “Excellence Science”, “Deep
Tech”, "Enabling Technologies and Components”, “Industrial
Technologies” and “Secure Networks".

2’ Photonics cPPP Progress Monitoring
Report 2016.

28See: European Commission
— Horizon 2020 - Innovation Radar
under www.innoradar.eu/.
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Monitoring of the overall progress since the launch of the cPPP

Accelerating the time from Lab to Fab: PPP Prototyping

and pilot production services for European SMEs

Statistics collected by the
Photonics PPP project
ACTPHAST 4.0 and its
predecessor ACTPHAST to
measure its impact on
European innovation are
quite impressive: ACTPHAST
4.0 is currently supporting
companies (over 90% are SMEs of different sizes) with
photonics innovation across 18 different European member
states and succeeds in reaching companies that had not been
supported under the frame of /previous EU innovation funding
mechanisms. 53% of companies have no previous experience
in EU-funded innovation projects.

ACT
PHAST4.0

ACTPHAST reaches companies beyond the Photonics sector:
nearly half of the companies supported are "non-photonic
companies” of various sectors (e.g. healthcare, transport,
consumer goods, industrial manufacturing, etc.). With the
support of ACTPHAST, more than 30% of the companies
supported are able to conduct an innovation process in
photonics for the first time. The following figure makes the
potential socio-economic impact of support mechanisms as
provided by ACTPHAST tangible: over the next five years,
over 700 new EU jobs are expected to be created by companies
that are benefitting from support by ACTPHAST as a direct
consequence of their ACTPHAST innovation projects.?®

In addition, the PPP supports a significant effort to strengthen
Europe’s position in laser-based manufacturing, an area where
Europe currently leads the global market. There is also support
for other activities addressing access to financing and other
business services for SMEs as well as entrepreneurial outreach.3®
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ACTPHAST 4.0 is currently supporting SMEs with photonics innovation across
18 different European member states.

(Source: ACTPHAST, www.actphast.eu/supported-companies, last accessed on
2018/09/06)

End user industry involvement in PPP projects ensures

quick market uptake of innovation®

One of the strengths of the European Photonics Industry lies

in having global market leaders in several core industrial
segments as well as in already established links with application
industries — this was one of the findings of the SWOT-analysis
of the European Photonics Industry, as conducted by the EC a
few years ago.

The Photonics PPP aimed to build on this strength and
promote the involvement of end-user industries in the PPP
projects. A number of PPP projects either directly involve
end-user industry such as Health Tech companies (see e.g.
the projects DiCoMo®, CardiS33, INNODERM?3) or are directly
driven by end-users requirements in the various potential
sectors of application.

2www.actphast.eu/support-statistics,
last accessed on 2018/09/06.

30 Photonics cPPP Progress Monitoring
Report 2016.

SLEuropean 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, Dusseldorf.

52 http://dicomo-project.eu/, last
accessed on 2018/09/06.

33 www.cardis-h2020.eu/, last
accessed on 2018/09/06.

34 innoderm2020.eu/, last accessed on
2018/09/06.
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Monitoring of the overall progress since the launch of the cPPP

For example, in the manufacturing sector, the project
ultraSURFACE® aims at developing sophisticated optical
components for more efficient laser structuring, laser polishing
or laser thin-film processing applications. The project HIPERDIAS®®
is driven by end-user requirements and aims at demonstrating
highthroughput laser-based manufacturing — for a wide range
of applications but focussing on 3D structuring of silicon at high
speed, precision processing of diamond material and fine
cutting of metal for the watch and the medical industry. Another
example of the involvement of end-user industry is the project
SEERS® aiming at developing a modular, compact and cost-
effective snapshot spectral imaging system to be demonstrated
in coastal and road tunnel surveillance and involving AIRBUS
Defence & Space.

These projects are only a small number of examples for end-
user involvement in the PPP Projects. They all promise a quicker
implementation of new photonics innovations into marketable
products and promise to overcome one of the former
weaknesses of the European Photonics Industry, (as identified
by the EC a few years ago), the time-to-market of innovations
being considered too long.3®

Leaving the technology silos — engaging with end user
industry in regions to foster photonics take up

By the end of 2017 in total 21 end user industry workshops
have been conducted These workshops established links
and synergies between photonics SMEs as technology
providers and end user industries in the regions, to set up
new collaborations and to foster photonics innovation
closer to the market. Each regional end-user workshop was
devoted to the specific industrial strength of the region.

Looking at Objective c, several figures underline the success
of the Photonics cPPP:

Overview of PPP end user workshops with industry

Extract — PPP end user workshops Location

with industry

Photonics for Industry 4.0 Milano
Photonics for smart road Athens
transportation

Photonics 4 Digitalisation of Athens
Industrial Manufacturing

Photonics 4 Agriculture Warzaw
Photonics 4 Automotive Barcelona

Photonics 4 Blue Growth

Santiago de Compostela

Photonics 4 Aeronautics

Madrid

Photonics 4 Healthcare

Birmingham

Photonics 4 Sorting Graz
Photonics 4 Additive Manufactured | Graz
Products

Photonics 4 Luxury Coatings Geneve

Source: Photonics21

Creation of 19,000 new jobs in the period 2011-2015 and
42,000 potential new jobs in 2020 compared to 20113°4°

By the end of 2015, the EU Photonics industry employed
290,000 people — compared to 271,000 employees in the
sector in 2011. This represents a CAGR of +1.7%. The growth
rate has been slower in the last years than in the years 2005-
2011 due to the economic crisis in Europe— however, on a
ten-year comparison, the number of employees in the
European Photonics Industry has increased from 235,000 in
2005 to 290,000 in 2015. This means that, with regard to the
number of people employed in this sector, the European
Photonics Industry has shown an impressive overall growth of
+ 23% since 2005 and a solid long-term CAGR of 2.1%.

35 www.ultrasurface.eu/, last accessed
on 2018/09/06.

% www.hiperdias.eu/, last accessed on
2018/09/06.

37 www.seersproject.eu/, last accessed
on 2018/09/06.

% For more information, see the
analysis conducted by the EC in the
frame of the Key Enabling
Technologies (KET) initiative of
Strengths, Weaknesses,
Opportunities and Threats of the
European Photonics: https://ec.
europa.eu/growth/industry/
key-enabling-technologies/
challenges_en, last accessed on
2017/03/16.

39 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, Dusseldorf.

40 Remarks concerning the evaluation
of the KPIs New Skills and/or job
profiles and impact on cPPP on
SMEs as made in the final PMR
review reports could only be partly
taken into consideration for this
year's report, since the online survey
among the cPPP Project
coordinators had been completed
before. All remarks will be addressed
in-depth in the preparation of the
cPPP PMR 2019.
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Monitoring of the overall progress since the launch of the cPPP

Estimating that the employment growth rate of 2011-2015
in the photonics segments will continue, it can be expected
that by the end of Horizon 2020 the European Photonics
Industry will employ 313,000 people. This represents an
increase of 42,000 positions versus the 2011 employment
level and an estimated long-term growth rate of 1.6% for
the period 2011-2020.

Developing skills for tomorrow’s European

Photonics industry*

As mentioned above, the European Photonics Industry grows
rapidly and much faster than GDP. To support this growth in the
long term this requires making sure that a growing highly-
skilled photonics workforce is available in Europe — at all levels
of technology development, from basic R&D to pilot projects
prior to market introduction, and all levels of production chain
and hierarchy, from management to manufacturing floor.

The issue of skills creation and lifelong learning is particularly
important against the background of demographic trends in
Europe and of the related shortage of competent workforce,
as well as of sharp global competition in this promising field.
For companies of the photonics industry to be able to maintain
their market share on the long run or to tap into new markets,
it appears therefore crucial to invest in and promote skills
creation and lifelong-learning in Photonics. In total more than
30 new curricula have been developed so far by the Photonics
PPP projects.

PPP activities targeting minds at all ages*®

It is a remarkable achievement that many different PPP projects,
relying on highly innovative concepts, have been initiated under
the frame of the Photonics PPP with the aim at promoting

skills creation for young people (at school or / and university)
and for entrepreneurs and employees, as well as raising
awareness for the potentials of the photonics technologies

among the general public. The concepts developed in the
PPP projects related to research, education and training are
very diverse and targeted at different categories of people,
namely: — Activities targeted at children and teachers (e.g.
toolkits for schools, such as the Photonics Explorer** developed
in the project Light2015, so-called children’s universities* as
developed e.g. by Photonics4All and photonics games for
pupils in schools as developed by Photonics4All*?); — Activities
targeted at universities like the Light2015 Awards* aiming

at honouring young photonics experts; — Activities targeted at
companies and employees covering information events

“highlighting photonics as driver of entrepreneurship and

industry"® (cf. LIGHTtalks* of the project Light2015); —
Activities and concepts targeted at a more general public, such
as the app developed by Photonics4All*° to encourage all
interested people to learn more about light and the potential
applications of Photonics, the science slams organized by
Photonics4All*! and the iISPEX-EU> campaign, being the 1st
photonics experiment involving the general public and using
smartphones to measure air pollution.

“bid.

42Remarks concerning the evaluation
of the KPIs New Skills and/or job
profiles
and impact on cPPP on SMEs as
made in the final PMR review reports
could only be partly taken into
consideration for this year's report,
since the online survey among the
cPPP Project coordinators had been
completed before. All remarks will be
addressed in-depth in the
preparation of the cPPP PMR 2019.

43 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, Dusseldorf.

“www.europe.light2015.org/Home/
Activities/The-Photonics-Explorer.
html, last accessed on 2018/09/06.

% http://photonics4all.eu/young-
people/children-university, last
accessed on 2018/09/06.

4 http://photonics4all.eu/young-
people/photonics-game, last
accessed on 2018/09/06.

“7www.europe.light2015.org/Home/
Activities/LIGHT2015-Awards.html,
last accessed on 2018/09/06.

“swww.europe.light2015.org/Home/
Activities/LIGHTtalks.html, last
accessed on 2018/09/06.

“www.europe.light2015.org/Home/
Activities/LIGHTtalks.html, last
accessed on 2018/09/06.

0 http://photonics4all.eu/young-
people/photonics-app/, last
accessed on 2018/09/06.

Sthttp://photonics4all.eu/general-
public/science-slam/, last accessed
on 2018/09/06.

2www.europe.light2015.org/Home/
Activities/iSPEX-EU/Overview.html,
last accessed on 2018/09/06.
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Highlighting the key role of Photonics in coping with major
current and future socio-economic challenges

A study on the role and contribution of Photonics in past and
current Horizon 2020 projects® has been initiated by VDI TZ in
its function as Photonics21 Secretariat at the beginning of
September 2017. The study aimed at examining whether, in
Horizon 2020 (and not only in Horizon 2020 Photonics PPP
Projects), Photonics plays indeed the role of an enabling
technology for new and innovative products, services and
developments in areas far beyond obvious lighting application
fields. The study was performed from September to December
2017 and highlighted that Photonics related projects can be
found in almost all Horizon 2020 programmes. From the 13643
projects examined in the Cordis database as of May 2017 they
identified 1145 projects related to photonics®. Moreover, it was
demonstrated that Photonics related projects cover all
application markets of high relevance for tomorrow'’s society
and economy from personalized healthcare, industry 4.0, smart
cities to securing the digital society, connected mobility — to
name but a few. Furthermore, the study highlights that
European photonics companies are highly committed to
research and innovation and the private sector’s involvement in
Horizon 2020 in the photonics segment is better-than-average.
Photonic Small and medium size enterprises (SMEs) have
succeeded better than average in submitting SME Instrument
(SME-INT) projects.

In addition to the 3 objectives a, b and ¢, the Photonics cPPP
aimed at leveraging Research & Development in 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 that attract young people. Never before have the European

Industry and European Policy worked so closely together in
such an important technology domain. Acknowledging the
importance of this Public-Private Partnership for fostering
Photonics in Europe, the European Photonics Industry
committed itself to increase significantly the level of private
funding allocated to R&D in Photonics and, in particular, to
match every Euro spent by the European Commission in the
PPP with four Euro spent by Industry. The European Photonics
Industry also engaged to support SMEs and young workers
through the creation of new jobs and skills.>> One of the aims
of the Photonics PPP was to increase R&D spending in
Photonics. In fact, the measures taken have been efficient and
lead to increased investments in Photonics R&D in Europe:

Nearly 10 billion Euro industry investments on Photonics
Innovation in Europe in 2015

In total the European Photonics Industry showed Innovation
Spending (R&D spending and Capex) in Europe in 2015 in the
size of €9.6bn — about €6.4bn for R&D spending and €3.1bn for
Investment (Capex).”’

“The European
Photonics Industry is
devoting much more
funding to R&D than
many other industry
sectors do.”

53 European Technology Platform
Photonics21 c/o VDI
Technologiezentrum GmbH,
Photonics21 Secretariat (2018):
Photonics — a critical Key Enabling
Technology for Europe — Role and
impact of Photonics in H2020,
Dusseldorf / Paris. For more details
on the results of the study, see Annex
Part 6.

54lbid.: Intro: “891 “photonic based
projects” were identified.
Furthermore, 122 "photonic enabler
development projects”, i.e. projects
developing technologies that will be
critical for the implementation of a
Photonic technology, as well as 132
projects for which “Photonics [is] a
critical enabler” The share of
“Photonics related projects” in Horizon
2020 is therefore about 8,4%."

5 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, Dusseldorf.

%6 |bid.

5 European Technology Platform
Photonics21 c/o VDI
Technologiezentrum GmbH,
Photonics21 Secretariat (2017):
Market Research Study, Photonics
2017, Brussel / Dusseldorf /
Tagerwilen, May 2017.
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R&D intensity in the Photonics industry amounts to nearly 10%°¢
On average, in 2015 European Photonics companies spent
9.7% of their revenues for R&D. In addition, they invested

in average 4.7% of their revenues (Capex / sales) bringing the
total R&D and investment quota to 13.8%.°

Of course, the R&D intensity does vary, depending on the
Photonics segment as well as on single companies. For instance,
R&D intensity at ASML, the largest Photonics producing company
in Europe, is very high, amounting to 17.7%. The R&D intensity

is comparably high in the communication segment (e.g. 17.7%
for Adva Optical and 16.6% for Alcatel Lucent). The situation is
similar when considering the Capex / sales ratio, which is
particularly high for companies “operating in product segments
requiring costly manufacturing equipment and facilities”.°

In fact, the R&D intensity of companies of the Photonics
segment may vary from 3% to 18% and the Capex / sales ratio
ranges from 2% to 11%.

R&D intensity in the Photonics industry much higher than in
most other industry sectors®

The European Photonics Industry is devoting much more
funding to R&D than many other industry sectors do: the figure
of 9.7% of its revenues spent by the European Photonics
Industry for R&D has to be compared to the average industrial
R&D intensity in Europe of about 3.2%.%> When differentiating
by industry sectors, it appears — according to a PwC Study —
that the R&D intensity in the European Photonics Industry is
much higher than in most other industry sectors — even beyond
the Aerospace & Defence sector, the automotive sector, the
Industrials sector, and the Chemicals & Energy sector.5

Eurpoean Photonics Industry
Photonics Industry well positioned in terms of R&D spending
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() Bubble size corresponds to number of companies
Data Sources: PwC - RED Spending Comparison - www strategyand pwec.com/finnovation1000#\VisualTabs3

Optech Consulting. Market Research Study 24.1 2017

R&D Spending in the Photonics Industry compared to other sectors
(Source: Key Data Photonics Research Study 2017, www.photonics21.org/
ppp-services/photonics-downloads.php)

Also the OECD "BERD" analytics confirm the above average
rate of most of the main photonics industries as being shown
in the below interactive graphics for selected photonics areas
compared with the entire industry.®*

84See OECD "BERD" Analytics, drawn on 16.07.2018 at: www.oecd.org/innovation/
inno/anberdanalyticalbusinessenterpriseresearchanddevelopmentdatabase.htm

58 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, Dusseldorf.

5% European Technology Platform
Photonics21 c/o VDI
Technologiezentrum GmbH,
Photonics21 Secretariat (2017):
Market Research Study, Photonics
2017, Brissel / Dusseldorf /
Tagerwilen, May 2017.

% bid.

St 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, DUsseldorf.

62 Cf. The 2016 EU Industrial R&D
Investment Scoreboard.

63 Cf. PwC, The 2016 Global Innovation
1000 Study: Comparison of R&D
Spending by Regions and Industries,
PriceWaterhouse & Coopers.
www.strategyand.pwc.com/
innovation1000#VisualTabs3, last
accessed on 2017/02/22.
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R&D intensity by industry, 2015
As a percentage of gross value added, log scale
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International comparison of R&D intensity by industry — Focus on
Computer, electronic and optical products (Cat. 26), Information and
Communication (Cat. 58T63), Pharmaceuticals, medicinal chemical and
botanic products (Cat. 21) and Machinery and Equipment (Cat. 28).
(Source: OECD 2017, OECD's Analytical Business Enterprise Research and
Development (ANBERD) database:www.oecd.org/innovation/inno/
anberdanalyticalbusinessenterpriseresearchanddevelopmentdatabase.htm)
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International comparison of R&D intensity by industry —

All industries considered.

(Source: OECD 2017, OECD's Analytical Business Enterprise Research and
Development (ANBERD) database: www.oecd.org/innovation/inno/
anberdanalyticalbusinessenterpriseresearchanddevelopmentdatabase.htm,
last accessed on 2018/09/06)
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Photonics PPP well on track in leveraging public
investment by a factor of 4

A major aim of the Photonics PPP is to trigger common
investments of industry and the public side in a jointly agreed
Strategic Research and Innovation Agenda. In this respect
the private side committed to leverage the investment of

the European Commission by a factor of 4 by 2022 (Horizon
2020 +2 years).

Already at this stage where most of the Photonics PPP projects
are still in its early stage and first commercialisation and
manufacturing of the R&| project results has not even been
started, most PPP projects report already of a leverage factor
of 1-3, some even 4-5 (cf. §3.2). Since the commercialisation
and manufacturing requests significant investment — often

10x or more than in the R&D phase — it can be safely assumed
that the committed leverage factor of 4 will be easily met by
the photonics industry.

As mentioned earlier — looking in the overall European
Photonics Industry the Capex and R&D spending amounts to
more than 10 billion Euros (Capex: €9.6bn Euros + R&D
spending of €3.1bn Euros) and indicates a far higher innovation
spending than the EU funding for Photonics under Horizon
2020 which is in the range of €0.7-1.0bn Euros.

3.2 Progress achieved on KPIs

In order to calculate the common Key Performance
Indicators (KPIs) as defined in the PPP contract and presented
in Annex 1, an online survey was carried out in April 2018.

An online questionnaire was addressed to 84 current PPP
Projects: 18 Innovation action projects, 57 Research and
Innovation action projects, 7 CSAs, 1 FP7 project (ACTPHAST)
with relevant activities in Horizon 2020, 1 ERANET-Cofund.
22 of the projects started in 2017 or after.

Overall, 51 projects reacted to the questionnaire, leading to a
good response rate of 60.7%.

Of the 50 answers collected (one project coordinator felt

not able to answer the questionnaire, as his project has just
been started), 15 projects started 2017/2018 and even 10 of
them in late 2017 or after. It should be noticed that, for these
last 15 projects, one cannot yet expect many results in terms
of innovations, patents or exploitation of the project results.
The answers with a higher significance are those of projects
starting before 2017. Excluding CSAs, 32 projects started before
2017, i.e. 66.7% of the projects which filled in the questionnaire,
leading to a quite good significance of the average answers.

Mostly RIA and IA projects participated in the survey (respectively
35 and 7 answers). 4 CSA answered. 2 answers came from

the pilot lines and also 2 answers come from collaborative
projects (PPP Prototyping services). We present an overview of
the results of the survey in the table below; more details can

be found in the Annex Part 1 and in the Annex Part 3.

Photonics cPPP PMR 2018 | 20



Monitoring of the overall progress since the launch of the cPPP

Overview of the Monitoring of the Common KPIs as a Result of an Online Survey®®

Number of new systems
or technologies

1-3 projects (excluding ACTPHAST and PILOT LINES).

Number of patent
applications:

5 projects (11.1%) applied for 1 patent, 2 projects (4.4%) for 2 patents
and respectively 1 project (2.2% of all respondents) applied for 4 and
5 patents.

Number of projects active

n

Standardisation
activities:

21 of the projects (46.7% of all valid answers) declare that there
are standardization activities or contribution to new standards at
project level.

Leverage factor project
participants:®¢

31 projects (i.e. 68.9%) declare a 1-3 leverage factor, 3 projects a
4-5 leverage factor (6.7%), and 11 projects declare O leverage (24.4%).

SME turnover increase:

10 projects (22.2%) declare 6-10% turnover increase and even
13 projects (28.9%) declare a higher turnover increase. However,
13 projects (28.9%) declare no turnover increase.

Spin-offs / Start-ups
arisen from the project:

1 project reported more than 1 spin-off or start-up, 1 reported from
one spin-off, more than half of the projects — 24 of 45 expect
spin-offs or start-ups later, 3 do not know, and 16 said "no”.

New high-skilled jobs
created:

Most projects (21, 46.7%) declare 1-5 new jobs, 6 projects declare
6-10 new jobs, 5 projects declare 11-20 new jobs and respectively
1 project declares 21-50 new jobs and more than 50 jobs.

Outreach:

Most projects (54.5%) have 1-5 outreach activities as well as
1-5 joint public publications issues in the scope of the project (29)
or even more up to 6-10 (4).

Total number of new
curricula:

More than 30.

Results for higher
technology readiness
level:

Most projects (19, i.e. 42.2%) declare that 1-3 project results will
be taken up for higher technology readiness levels using additional
investments. 13 projects (28.9%) declare 45 project results,

7 projects (15.6%) declare 6—10 results and even 2 projects (4.4%)
declare more than 10 results.

Source: VDI TZ GmbH.

% For full survey report — go to Annex
Part 5.

% For more leverage factors — the
macroeconomic one on Capex and
R&D Spending and the estimated
leverage factor as impact on the
other industries — see chapter
“introduction”.
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Operational aspects of the PPP

Efficiency, openness and transparency of the

PPP Consultation Process

The Photonics PPP is based on an open and transparent
community involvement through Photonics21 addressing
more than 3000 photonics end user industry experts.

The fully democratic and transparent decision-making process
implemented to identify Photonics R&| priorities (Horizon 2020
Photonics PPP calls) guarantees that implementation does

not only take place at European Commission programme
level, but also on the ground at company and research
organisation level by the people involved in the process.

Efficiency of the implementation of the call for proposals
ICT-30-2017: The following table displays the evaluation results
of the proposals submitted to the cPPP call closed in 2017.

Evaluation results on the cPPP calls closed in 2017

_ Submitted proposal Evaluation results

Call Reference | Submitted | Eligible % of Above Selected for | Success
proposals | proposals | retained threshold | funding rate%
|icT-30-2017 | 80 |80 |100% |50 |17 | 21% |

Source: European Commission, DG CONNECT.

Photonics PPP valued best in class by independent expert
group of the European Commission as part of the Horizon 2020
mid-term evaluation.®’

Overview of evaluation results of the Horizon 2020 PPP

Evaluation dimension SG BigData EeB EGVI FoF HPC Photonics Robotics SPIRE
Open discussion on roadmaps WOT | WOT WOT | NE WOT |WOT |WOT WOT WOoT
Challenging and updated WOT |WOT STG STG WOT | NE WOT WOT STG
roadmaps

High number of industry and WOT | WOT WOT |STG WOT |STG woT WOoT WOoT
RTO {representativeness)

Portal of project results WOT |NE WOT | STG WOT |WOT |WOT WOoT WOT
Dissemination activities WOT | WOT WOT | NE WOT |WOT |WOT WOT WOT
KPI reporting WOT |STG WOT |STG STG STG WOT STG WOT
Methodology to compute STG STG STG STG STG STG STG STG STG
Leverage KPI

Easy access to informationand | WOT | WOT WOT |WOT |WOT |WOT |WOT WOT WOT
membership (newcomers)

Links to other cPPPs and EU STG WoT WOT |WOT |WOT |WOT |WOT WoT STG
Actions and Instruments

Inclusion of SMEs STG WOT WOT |STG WOT |STG WOT STG WOT
Inclusion of EU13 STG WOT WOT |STG WOT |WOT |WOT STG WOT

Evaluation levels: WOT = Well on Track STG = Shift the Gear NE = Not Evaluable

Source: European Commission, DG Research and Innovation, Mid-term review of
the contractual Public Private Partnerships (cPPPs) under Horizon 2020.%8

7 https://publications.europa.eu/en/
publication-detail/-/

68

publication/6de8labe-a71c-11e7-
837e-01aa75ed71al/language-en,
last accessed on 2018/09/06.

Ibid.
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EC funding per country in the cPPP call closed in 2017.
(Source: European Commission, DG CONNECT.)

3.3 Evolution over the years

Since the establishment of the PPP Photonics21 gained more
than 1000 new members to even further implement the
European Photonics strategy. The Photonics cPPP has become
over the last years “a dynamic and effective partnership
recognised as the best PPP in Horizon 2020 by the Commission'’s
independent evaluators”®®, and socio-economic as well as
innovation-related outcomes of the efforts undertaken have
been highlighted in the PPP Impact Report as well as in the
Market Study — both published in 2017. Moreover, the main
impact of Photonics as a Key Enabling Technology is to

help end-user industry to develop more competitive innovation.
To this end requesting end-user industry involvement in

PPP Projects (cf. §3.1) is a critical issue for successfully
implementing the PPP strategy. Consequently, the PPP
managed to significantly increase the industry participation

in the programme to about 49% in average in the period

2014-2017 (cf. table below). This figure is much higher than
the average percentage of 37% participation of the private
sector in all Horizon 2020 photonics related projects.”
Moreover, the average involvement of SMEs in the PPP Projects
amounts to more than 54% in the period 2014—-2017. These
figures may underpin the success of the Photonics PPP for
promoting Horizon 2020 and make it an effective tool for
photonic companies which still are very dependent on their
research effort. Over the years, several measures and
instruments have been implemented to optimize the innovation
environment in photonics, bridge the “valley of death” and
ensure quick market uptake of photonics innovation. An active
steering and coordination of the strategic CSA and pilot and
prototyping projects ensure a coordinated set of services
towards the respective target groups like SMEs, cluster or
regional authorities (cf. §3.1). Likewise, promoting a network

of Photonics Digital Innovation Hub under the “Industrial
Modernisation Platform”, allowing regions with Photonics
prototyping and pilot production facilities (and Horizon 2020
Photonics PPP innovation pilot production and prototyping
projects) to build up a network of end to end pilot production
services to end user industry (cf. §3.1) is currently implemented
by the PPP. Finally, as the first Photonics PPP projects are
coming to the end and innovations are ready to be taken further
to the market, the Photonics PPP Partnership Board is teaming
up with the European Investment Bank (EIB) and the Venture
Capital Stakeholders to ensure the further financing of

these innovations. To this end, the Photonics PPP co-organizes
the European Photonics Venture Forum bringing together
photonics start-ups and potential investors. Moreover, a
Financing Task Force of the PPP Partnership Board and the

EIB has been established to analyse if suitable banking
products are available for High Tech industries like photonics.

"The main impact of
Photonics as a Key
Enabling Technology
is to help end-user
industry to develop
more competitive
innovation."

% 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.

70 European Technology Platform
Photonics21 c/o VDI
Technologiezentrum GmbH,
Photonics21 Secretariat (2018):
Photonics — a critical Key Enabling
Technology for Europe — Role and
impact of Photonics in H2020,
Dusseldorf / Paris. For more details
on the results of the study, see
Annex Part 6. For more details, see
also Annex Part 6.

Photonics cPPP PMR 2018 | 23



Monitoring of the overall progress since the launch of the cPPP

Overview of funding budget and participants of the cPPP projects over the period 2014-2017

Subject 2014 2015 2016 2017 2014-2017
Total Budget* allocated for Projects (in €) 87,861,568.12 95,306,838.23 94,800,954.01 96,387,748.75 374,357,109.11
Number of Participants in Projects 215 209 230 200 854

Industrial Participation (# of Companies) 111 106 118 84 419

% of total participants 51.6% 50.7% 51.3% 42.0% 49.1%

Of which are SMEs (# of SMEs) 62 58 67 41 228

SME % of industry participants 55.9% 54.7% 56.8% 48.8% 54.4%

SME % of total participants 28.8% 27.8% 29.1% 20.05% 26.7%

Budget for Industry (in €) 45,846,170.94 33,306,845.17 45,219,997.46 34,095,825.14 158,468,838.71
% of total funding 52.20% 34.90% 47.70% 35.19% 42.33%

*Total EC Funding (in €) was 330,000,000.
Source: European Commission, DG CONNECT
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4. Outlook and lessons learnt

important industries for the future of Europe is closely related

to long term funding of the European Commission and a
strong commitment of the European photonics Industry. All
stakeholders of the European Photonics community have been
working together for years to develop and continuously update
the European R&D strategy in Photonics in open, transparent,
democratic and participative decision-making processes and to
promote the implementation of this strategy in the framework
of Horizon 2020. The success achieved so far — as highlighted
above — underlines that we have struck the right path.

The rise from a niche technology sector to one of the most

However, given the huge challenges Europe will be facing in
the near future, in particular regarding the digitization of
industry and society, and moving “from the age of electronics
to the age of photonics* and given the very highly competitive
Photonics global market, the coming years will be decisive for
Europe successfully overcoming the challenges or falling back.
Of course, the next European framework programme for
research and innovation (Horizon Europe) will play an essential
role in promoting Europe’s strengths and accompanying the
digital transformation.

The Photonics PPP is working well and is having an impact:

* The PPP, its Partnership Board and members make a real
difference in implementing the strategic photonics roadmap
in Europe and continuously further develop the strategy
within the digitization efforts (Digi Hubs) and increase the
collaboration with other thematic topics and cPPPs, national
and regional activities and programs as well as amongst
CSA projects related to photonics and the pilot programs.

* The Photonics PPP governance is lean and efficient and continues
to have high level involvement from the Photonics industry.

e The priorities from the PPP derived from an open, transparent
and broad community consultation process and have been

translated into a solid and competitive Work Programme, with
dedicated actions for SMEs including manufacturing pilot lines
and Digital Innovation Hubs.

» The priority setting in the PPP also has a strong impact on
aligning research roadmaps in European industry, the R&D
community and national road-mapping activities.

» The Photonics industry is amongst the leading sectors in terms
of Capex and R&D spending in Europe and demonstrates the
potential of a high leverage factor for other industries and sectors.

Outlook and lessons learned:

» Photonics continues to be an area of European strategic
strength and will play an essential and strategic role in
the digital transformation of European industry.”?

» Due to SME based community in Photonics, it is essential
to have a simple and lean governance structure as currently
provided with the cPPP instrument.

» Openness of the PPP and ease of SME involvement is key to
successful operation.

» Experience shows that it was difficult to establish joint funding
activities with other fields like the societal challenges part
of Horizon 2020. To carry out joint funding activities with
these areas more easily, as the Photonics PPP did with
Factories of the Future, would be valuable and is currently
being discussed with the other cPPPs looking ahead at the
next framework programme.

» The current ERANET Co-fund instrument requires heavy
administration from the participating public parties from
member states and regions. It would be valuable to come up
with a simpler and easier to implement instrument to pool
resources for joint funding activities.

“The PPP, its
Partnership Board
and members make
a real difference
in implementing
the strategic
photonics roadmap
in Europe.”

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.

72The European Investment Bank lists
4 key factors that make the sectors
so strategically important — aside
from high economic leverage these
are the multidisciplinary nature, the
significant growth in demand and the
great means of such topics like data
protection, security and defence
— Source see: European Investment
Bank (2018): 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, P. 11.
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Annex — Part 1: Common Priority Key Performance Indicators’"*

Key

Performance
Indicator (KPI)

1 | Mobilised
Private
Investments.

Value in {2017}

Total amount of actual private expenditure mobilised in cPPP projects
(i.e. beneficiary contributions to eligible project costs plus possible
additional private expenditures directly linked to project execution):

No data available yet — more data might be provided by the EC later on.

Estimation of the factor of leverage investment in research and
innovatin as compared to Horizon 2020 project funding in 2017: (based
on the online survey):

Most respondents declare a leverage factor of 1-3 (68.9%);

For 6.7% of the respondents, the leverage factor is 4-5;

24.4% declare no leverage factor at all, which — since this figure does not
reflect the reality (cf. high R&D investment of photonics industry
amounting in §3.1) — suggests that this figure is very difficult to measure
(as mentioned by some of the respondents) and that the responses have
therefore to be interpreted with caution.

Baseline at the start
of Horizon 2020
(latest available)

Reference to
FP7 results.

Target (for the
cPPP) at the end
of Horizon 2020

From the CA.

Comments

73The data displayed in the following table are based on the results on the online
survey conducted in April 2018 among the coordinators of the Photonics cPPP
projects. As such, they might not be exhaustive or might reflect only part of the

actual situation.

74Remarks concerning the KPIs evaluation, as made in the final PMR review reports
in 07/2018, could only be partly taken into consideration for this year's report,
since the online survey among the cPPP Project coordinators had been
completed before. All remarks will be addressed in-depth in the preparation of

the cPPP PMR 2018.
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Annex — Part 1: Common Priority Key Performance Indicators

Key
Performance
Indicator (KPI)

2 | New skills and/
or job profiles.

Value in {2017}

Number of new types of high-skilled jobs developed in
cPPP projects in 2017:

Nearly half of the respondents declare the creation of
1-5 high-skilled jobs in 2017.

In detail:

24.4% declare no job creation;

46.7% declare the creation of 1-5 high-skilled jobs;
13.3% declare the creation of 6-10 high-skilled jobs;
11.1% declare the creation of 11-20 high-skilled jobs;
2.2% declare the creation of 21-50 high-skilled jobs;
2.2% declare the creation of more than 50 high-skilled jobs.

Share of job increase attributable to SMEs: for most participants (60%),
this job increase is, at least partly, attributable to SMEs. In even 20% of the
cases, more than 50% of this job increase is attributable to SMEs; for
11.1% of the respondents, the job increase is to 21-50% attributable to
SMEs and in 8.9% of the cases, SMEs are responsible for the job increase
with a share of 11-20%.

Number of new curricula developed in cPPP projects in 2017: for 29.5% of
the respondents, at least 1 new curricula was developed in the cPPP project.

Baseline at the start
of Horizon 2020
(latest available)

Reference to
FP7 results.

Target (for the
cPPP) at the end
of Horizon 2020

From the CA.

Comments
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Key

Performance
Indicator (KPI)

3 | Impact of a
cPPP on SMEs.

Value in {2017}

Number of SMEs participating in cPPP projects: 228 over the period
2014-2017 (cf. §3.3).

Share of participation of SMEs in photonics cPPP projects: (cf. §3.3)
54.4% of all industry participants over the period 2014-2017.
26.7% of all participants over the period 2014-2017.

Estimation of the increase in turnover in SMEs participating in the cPPP
projects — based on the 50 respondents of the online survey: (cf. §3.3).
28.9% declare no increase at all;

15.6% declare an increase of 1-5%;

22.2% declare an increase of 6—-10%;

4.4% declare an increase of 11-15%;

11.% declare an increase of 16—-20%;

2.2% declare an increase of 21-25%;

4.4% declare an increase of 26—30%;

2.2% declare an increase of 41-50%;

4.4% declare an increase of more than 50%.

Baseline at the start
of Horizon 2020
(latest available)

n.a. [new approach
under Horizon 2020].

Target (for the
cPPP) at the end
of Horizon 2020

From the CA.

Comments

4 | Significant
Innovations.

Number of project results taken-up for higher TRLs using
additional investments:

42.2% of the respondents declare 1-3 results to be taken up
for higher TRL;

28.9% declare 4-5 results;

15.6% declare 6-10 results;

44% declare more than 10 results;

Only 8.9% declare that no project result will be taken up for
higher TRL using additional investment.

Reference to
FP7 results.

From the CA.
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Annex — Part 2: Specific Key Performance Indicators for the Photonics cPPP”

KPI domain Key Value in {2017} Baseline at the start Target (for the Comments
Performance of Horizon 2020 cPPP) at the end
Indicator (KPI) (latest available) of Horizon 2020
Industrial KPI 1: European share of the global photonics market: In 2012, the global By 2020, keep Extensive data were
Competitiveness | Maintain / 16.5% in 2015. market share of a global market | collected in the
and Economy Increase the 62% Growth of the European Photonics Industry in the Europe was 18%. sh?re of at least | scope of the PPP
Impact. (European) eriod 2005-2015 18%. Impact Report
market share P ’ 201776 as well as of
of the global European Photonics Production Growth rate more than the Market Study”
photonics 3.5 higher than EU GDP Growth rate. (both studies were
market. High long-term growth in European core photonics published in 2017).
segments. Cf. §3.1.
Compared to 2011, European Photonics core segments
remained strong and could defend a leading world
position up to 50% — far beyond the average EU industry
share of 15.5%.
2 | Industrial KPI 2: 4 PPP Pilot Lines and 3 PPP Prototyping Services help Cf. §3.1.
Competitiveness | (Develop) New | end user industry to speed up product development.
and Economy photonics R&|
Impact. capabilities.

7>Remarks concerning the KPIs evaluation, as made in the final PMR review reports
in 07/2018, could only be partly taken into consideration for this year's report,
since the online survey among the cPPP Project coordinators had been
completed before. All remarks will be addressed in-depth in the preparation of
the cPPP PMR 2018.

6 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, Dusseldorf.

”7European Technology Platform Photonics21 c/o VDI Technologiezentrum
GmbH, Photonics21 Secretariat (2017): Market Research Study, Photonics 2017,
Brussel / Dusseldorf / Tagerwilen, May 2017.
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Annex — Part 2: Specific Key Performance Indicators for the Photonics cPPP

KPI domain

Key
Performance

Value in {2017}

Baseline at the start
of Horizon 2020

Target (for the
cPPP) at the end

Comments

Indicator (KPI)

(latest available)

of Horizon 2020

development.

- for companies and employees
- for the general public.

Cf. §3.1.

Based on the results of the online survey (cf. §3.3):
54.5% of the projects have conducted 1-5 outreach,
education and training events in 2017;

22.7% have conducted 6-10 events;

2.3% have conducted 11-15 events;

6.8% have conducted more than 15 events.

In nearly 50%, these events reached more than 50 people.

further expanding by
external
sponsorship.

3 | Industrial KPI 3: The 4 pilot lines foresee open access, and SME are New open access
Competitiveness | (Improve) the either involved already in the project or will be involved infrastructures and
and Economy innovation in a later stage. services to design,
Impact. potentlgl of End user industry involvement in PPP Projects ensuring prototypmg.,

photonics ) ) . manufacturing or
. quick market uptake of innovation. :
companies testing, etc., and
and notably involvement of SME
of SMEs. stakeholders.
Cf. §3.1.

4 | Socio-economic | KPI 4: By the end of 2015, the EU Photonics industry employed In 2012, there By 2020, Forecast: +42,000

Impacts. Number of 290,000 people — compared to 271,000 employees in were 300,000 direct | increase by jobs in 2020
people directly | the sector in 2011. This represents a CAGR of +1.7%. jobs. at least 10% compared to 2011
employed by new jobs in Cf. PPP Impact
the photonics photonics. Report 2017.78
i try.

Industry Cf. §3.1.
5 | Socio-economic | KPI 5: Activities targeting training and learning: An FP7 initiative Number of specific
Impacts. Education, . ‘the Photonics activities undertaken
o - for children and teachers s .
training and . . Explorer’ is quite to attract young
. - for universities ) . .
skills successful and is minds to photonics

or the number of
young students
addressed by
educational material
on photonics.

Cf. §3.1.

8 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, Dusseldorf.
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KPI domain Key Value in {2017} Baseline at the start Target (for the Comments
Performance of Horizon 2020 cPPP) at the end
Indicator (KPI) (latest available) of Horizon 2020
6 | Socio-economic | KPI 6: Involvement of end-user industry: Cf. §3.1. Representative
Impacts. Scale of . examples of
. Success stories: o
diffusion of Cf 2.2 photonics in
photonics in T application areas
application Cf. Annex Part 4. and of breakthrough
areas and in Photonics related projects in almost all Horizon 2020 solutions for specific
solutions programmes / Photonics related projects covering all societal challenges.
addressing application markets of high relevance for tomorrow’s
) . ) A study on the role
societal society and economy from personalized healthcare, and contribution of
challenges. industry 4.0, smart cities to securing the digital society,

Photonics in past
and current Horizon
2020 projects was
initiated by VDI TZ
and carried out from
September to
December 2017. The
study aimed at
examining whether,
in Horizon 2020
Photonics plays
indeed the role of an
enabling technology
for new and
innovative products,
services and
developments in
areas far beyond
obvious lighting
application fields.

Cf. §3.1.

connected mobility — to name but a few.
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Comments

KPI domain Key Value in {2017} Baseline at the start Target (for the
Performance of Horizon 2020 cPPP) at the end
Indicator (KPI) (latest available) of Horizon 2020
7 | Socio-economic | KPI 7: Nearly 10 billion Euro industry investments on
Impacts. R&I investments | Photonics Innovation in Europe in 2015.

of the photonics
industry in the
PPP objectives.

R&D intensity in the Photonics industry amounts
to nearly 10%.

R&D intensity in the Photonics industry much higher

Extensive data can
be found in the
PPP Impact Report
20177 (published
in 2017).

than in most other industry sectors. Cf.§3.1.
Cf. §3.1& 3.2.
8 | Operational KPI 8: Fully democratic structure and transparent decision-
aspects of Efficiency, making processes:
the PPP. openness and Cf §2.3 and §3.2.
transparency
of the PPP
Consultation
Process
Metrics.
9 | Operational KPI 9: Cf. Outcomes of the online survey §3.2 and Annex
aspects of PPP Project Part 1 + Annex Part 3.
the PPP. Performance.

72 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, Dusseldorf.
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KPI domain Key Value in {2017} Baseline at the start Target (for the Comments
Performance of Horizon 2020 cPPP) at the end
Indicator (KPI) (latest available) of Horizon 2020
10 | Operational KPI 10: Photonics PPP project impact and success stories
aspects of Success stories | reflected in end-user media: in over 209 articles in
the PPP. relating to key | newspapers, magazines, and websites in more than
developments | 15 countries, representing an advertising value in
in photonics excess of around €500k; estimated readership of
by Horizon over 14.9 million people.
2020 funded | ¢ 55 5
projects.

Cf. Annex Part 4 Photonics Media Campaign 2017.
Cf. Annex Part 3.

11 | Operational KPI 11: Linking up the Horizon 2020 Photonics PPP actions End-user
aspects of Coordination with member states and regions to maximize impact workshops.
the PPP. of the PPP of the Photonics PPP. )
Implementation Cooperation
Witph the Coordinating the regional and European photonics meetings with
Member strategy — joint implementation to link regional national technology
Smart Specialisation strategies. platforms, mirror
States and .
group meetings,

the Regions. Cf. §2.2.
etc.

Cf. PPP Annual
Activity Report

2017.
12 | Operational KPI 12: Photonics PPP project impact and success stories
aspects of Dissemination | reflected in end-user media.
the PPP. and Awareness.

Promoting the visibility of Photonics and of the
Photonics21 Platform in social media.

Updating and relaunching the Photonics21 website as
the central photonics communication platform for the
Horizon 2020 Photonics PPP.

Cf. §2.2.
Cf. Annex Part 4 Photonics Media Campaign 2017.
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Key Baseline at the start Target (for the Comments
Performance of Horizon 2020 cPPP) at the end
Indicator (KPI) (latest available) of Horizon 2020
1 | Patents. Survey Outcomes (CF. §3.2): 5.2 per €10m Horizon 2020: Horizon 2020 indicator
funding 3 patent in Annex Il = Council

Regarding patent applications:

Overall: 18 patent applications for the 41 RIA & IA projects that
responded to the survey, i.e. 0.44 per project, or 44 every 10m Euros, The figures seem to be
considering an average funding of 1m/project/year. a little bit lower than the
target figures. However,
as unfortunately, no
further information is
available on whether
the other 44 patent
applications are still
Regarding patent awarding: pending or were not
Only 1 patent has been granted in the scope of a cPPP project in 2017. successful, the real
figures might be higher.

applications per | Decision 2013/743/EU.
€10m funding.

80% of the respondents declare that they have not applied for any
patent in 2017.

11.1% of the projects applied for 1 patent;

4.4% of the projects applied for 2 patents;

Respectively 2.2% of the projects applied for 4 and 5 patents.

80The data displayed in the following table are based on the results on the online
survey conducted in April 2018 among the coordinators of the Photonics cPPP
projects. As such, they might not be exhaustive or might reflect only part of the
actual situation. However, and since no other data are available at the moment,
they might give a first impression of the achievements of the Photonics cPPP
regarding patents, standardisation, publications, etc.

8. Remarks concerning the KPIs evaluation, as made in the final PMR review reports
in 07/2018, could only be partly taken into consideration for this year's report,
since the online survey among the cPPP Project coordinators had been
completed before. All remarks will be addressed in-depth in the preparation of
the cPPP PMR 2018.
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Key

Performance
Indicator (KPI)

2 | Standardisation
activities
(project level).

Contributions
to new
standards
(PPP level).

Survey Outcomes (Cf. §3.2):

In 47% of the cases, there are standardization activities or
contribution to new standards at project level.

Baseline at the start
of Horizon 2020
(latest available)

Number of
activities leading
to standardization:
2 (Based on 8
successful FP7
projects finished).

Number of working
items in European
Standardisation
Bodies: 4 (Based on
8 successful FP7
projects finished).

Number of pre-
normative research
files — prEN — under
consultation in ESBs:
Not reported.

Target (for the
cPPP) at the end
of Horizon 2020

No target.

Comments

Baseline categories
slightly different from
the data collected in
the online survey — not
allowing a direct
comparison.

3 | Operational
performance.

Average time-to-grant: 205 days.

256 (baseline, as
displayed in the
cPPP PMR 2016).

4 |Horizon 2020
— LEIT -
Number of joint
public-private
publications.

Survey Outcomes (Cf. §3.2):

In 64.4% of the projects, 1-5 joint public-private publications have
been issued in the scope of the project.

In 8.9% of the projects, 6—-10 joint public-private publications were issued.

In only 2.2% of the cases, more than 10 joint public-private publications
were issued.

In 24.4%, no joint public-private publication (yet).

Data collected in the
online survey might not
reflect the expectations
for this KPI.

Unfortunately, according
to the EC Photonics
Unit, there is no further
data available (yet).
These data may be
completed by the EC
services at a later stage.
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VDI TZ GmbH in its function as Photonics21 Secretariat has
provided a central public relation and dissemination service to
Horizon 2020 Photonics PPP projects. Through bi-weekly
telephone conferences between between VDI TZ GmbH, the
communications agency Matter PR and the European
Commission Photonics Unit (Anna Pelagotti) Photonics PPP
projects have been selected according to their impact and
newsworthiness.

After a project has been chosen, the respective coordinators
are contacted, interviewed and a press release is prepared and
distributed. In total 7 success stories were prepared in 2017.

Overview on 2017 Press releases and related PPP Projects

Headline Horizon 2020 Photonics
PPP Project

First hologram video player
to show your beating heart

Actphast — Holoxica

Augmented Reality visor to VOSTARS

dramatically improve surgery

Lien Smeesters — Student
Innovation Award Winner

New laser scanner to zap
toxic French fries

New handheld scanner to give CARDIS
instant heart disease diagnosis

Laser scanner to detect cancer ADVANCE
in less than 30 seconds

Life-saving drones use FLAIR
photonics to transform
disaster rescue efforts

Laser '‘bowl’ to become world’s PAMMOTH
first instant test for breast cancer

Source: VDI TZ GmbH / Matter PR.
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The following figures display the press releases published in 2017, as presented in the Photonics PPP Annual Activity Report 2017.

HOLOXICA Video

Annex 2: Photonics Media Campaign 2017

First hologram video player to show your beating heart

UK scientists are developing an interactive holographic video created from an MRY or CT scan
that can display ve footage of internal crgans in front of a user where features can be rotated,
enlarged, and isolated, delivering a 7

Popping in to your lacal hospital may be
much more revealing in as little as thee years
thanks to engineers at Holoxica Limited, who
have invented a moving 30 video hologram

Watching your heart beat. your lungs inflate
o your unborm child in life size and before
your eyes as a hologram that can be rotated
or enlarged, in real time is no longer the stuff
of science

With na need lor 30 specs of a virual reality
headset. the dynamic or ‘maoving video' 3rd
Generation holograms are made by gathering
multiple “slices’ of an internal organ, such as a
braun o a liver, from a nomal CT or MRI
scanner. These dices’ of data are then

in medicai imaging and ation.

they are holographically reconstructed
usng ditfractive optics. Pregection inples
seattening off a surface, but here there is no
surface, only air. We are using photonics
design and enginesring of difiractive optical
elements to bend or form light to produce
images in rrid-air.”

“Althcugh we are looking at targeting medical
scientific and engineering imaging felds 1o
start with, holographic video will change
gaming, communication and create a new
digital revolution.” Dr Khan enthused.

With the pessibility to isclate features, 2oom in,
rotate and pan around 30 space, the 3rd
Generation dynamic display presents an array

assembled through a ‘diffracty

screen, producing sngle colour green pooets,
o “veuels’ in mid-air and essentially bending
light to the will of the usar.

Teaming up the European photanics innovator
ACTPHAST, hok I

of exciting ities for the future of
surgery and anatomical study.

“Take current irmaging techniques ke CT scans.
whers radiologists are trained to interpret the
multiple levels of data, of ‘shoes’ of the bram

Holoica have inked photonics technology
with their 1st and 2nd Generation holographic
motion displays to develop one of the most
revered gadgets of science fiction, an idea that
never seemed to take off in real life. Holoxica's
CEC: Dr Javid Khan explains:

“Hollyweed depicts holographic duplays as
something utsguitouws in fims from lron
Man to Avatar. This has created inflated
expectations in the mind of the public who
largely bebieve that displays or ‘halographic
prjectors’ already exist and are trivial to
maie. This is not the case.”

Irstead of trying to create & mythical "Star
Wars” display. Heloxica took a more pragmatic
approach by starting wath the simglest
halographic display, a single pixel, or ‘voxel,

in 30 space, that could be switched on or off.

“After tree first voxel, we moved on 1o twa,

working up to 4, then 9, then 16 vowels
and 5o on, Our images are not projected;

B0 | Annual Aetivity Repor 2017

Medieal pecialists and surgecrs
are not trained to do this and therefere need
o build wup a mental stack of the scars or rely
on second-hand interpretation.”

“For the first time. a physician will be able to
562 3 tumor in an impossible part of the brain
and make an informed decision, This is alsa
easier for patients to uncerstand what is going
on. Teaching anatormy with this device will give
students a hitherto unrivalled understanding.”

While Augmented and Virtual Reality both
Fave their strengths, both rety on an artificial
separation from the real world, a point
Helonaca are keen to exploit.

VR headsats have fundamental bmitations
which makes them unsuitable for a true 30
experience, These technalagies do nat
recreate a true 30 image: they present a pair
of 2D images to both epes.”

“This stereo disparity leads to a poor 30
i asitis

o the human brain, resulting in problems such
as motion sickness, daziness and nausea. The
eadsets also mess up your har and prode &
potential breeding ground for bactena”

Dr Javid Khan could be as important a 30
pioneer az the Italian pairter Masaccio, wha,
with his use of linear perspective in the earty
14205 played a central role the cultural

e o call thw .
Painting suddenky went from two dimensions.
to three. Like Masaccio, Dr Khan's work
may be laying the foundations for tha next
cultural revolution, making our mogern,
digital world 30

"I laptops, tablets, news, 20 is accepted
Qur world is three dimensional: our brains are
wired for three dmersions. Holoxica's work

i Fwsad entirely new R

Tor cur time.”

Eaclier this year the Holoxica received a grant
of €1.3 million from the EL via the European
Uricn's Horizon 2020, after a successful
partnership with ACTPHAST, the ‘one-stop
shop’ digital incubator designed to provide
open access 1o photoncs mnovation supporn
fer eligible Eurcpean companics.

“For the first time, a physician
will be able to see a tumor in an
impossible part of the brain and
make an informed decision.
This is also easier for patients to
understand what is going on.”

Al Activity Ruport 2017 81

Press release “First hologram video player to show your beating heart” related to the PPP Project Actphast — as displayed in the Annex to the Photonics PPP Annual

Activity Report 2017. Source: VDI TZ GmbH / Matter PR.
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Augmented Reality visor to dramatically improve surgery

St ing @ new

20 mirs for every 3 hours.

T VOSTARS ('Video Optical See-Through
Augrnented Reality surgical Syster) medical
wisor is & head-meunted display [HMD] system

x photonics European
Reality surgical visor in a bid to improve accuracy of interventions. showing anesthetic and
rmedical dats wiile Supenmposng & patent’s x-ray in perfect unison with their body, meaning
surgecns never having o look away during an operation and surgery times reduced by over

‘For the patient, this means saving off 20
minutes of avery 3 hours of surgery and the
quarantee of an extrermely sccurste

that is capable of ing the o s
x-fay images in perfect 30 unison with their
anatomy.

The visor also presents a patient’s anesthetic
data, heart rate, body temperature, blood
pressure, and breathing rates, conveniently
inte the surgecn’s field of vision, in a drive to
increase accuracy by focusing on the
oparation and reduce time by never having to
look away.

The project forecasts a significant
improvement of the intervention accurscy
coupled with a reduction in times spent in
an operation and under snaesthetic by at
heast 115

Although Augmented Reality for surgical
procedures has been talked about in
acaderrsc and industrial research snce the

* said Dr Ferrari

In the sama wary that a facing camara on a
srmartphone fims moving images, the
VOSTARS system works by capturing what
the surgecn sees from a head-mounted
camera. The system then ‘merges this
foctage of reality with the patient's medical
images, from CT, MAL or 30US scans.

The central precessor. using the most
adhanced registratian techniques sailable
for surgical navigation, then presents a
real-time bybrid mage on the visor
“dashboard' to the surgeon

“Imagine driving with a sat-nav, we know

Ihow to drive and roughly where to go, but

with real-time information, like speed,

distance and tme presented to us. we can
h #icient route in the quick

19905, a tool joining a surg at
percapticn with patient data has not yet
been widely implemented

Huwe-u:vnhml_:ncn the use of photonics

time and more safiely”

“However, rather than having that information
on a small GPS screen, cur imponant patient
data, ble the surgical target in the anatormy.

€ with the small. high-1

micro deplay. the LED optical waveguide
and the armay of microns to project a 20
*-rary image in frent of the user that has
been fundamental to realising this one time
saience fiction.

Project coordinator O Vincenzo Ferrari,
biomedical engineering reseascher at the
Department of Infarmation Engineerng, at
the University of Piea, axplains:

“With this state-of-the-art, highly ergonormc
wisor, we intend to provide all the information
required to improve surgery. The primary goal
is 1o reduce net just surgery times, but also the
time spent under anaesthetic and the cost
invetved in any operaten "

B2 | Arvraal Activity Report 2017

hetic infio, breathing and heart rates for
example, are all integrated instanly into the
surgical visor

A clinician can mowe freety while still secing
the patient, the hybrict x-ray image and all of

crlical data all st orce in a surgical ‘dashboard”

inside the screen. The surgeon, the patient
and the procedune are all at cne.”

Hybrid

Scientists at VOSTARS are building a hybrid

of the hwo existing AR headsets approaches

that comines all the benefits of both a video

see-through (VST) systemn and optical
hrough (OST) heac rited di

Fabrire Cutchs, engineer and expert in
‘wearable augmented reality systems, believes

neither VST nor O5T alone was suitable for
operating on a live patient

“When operating on a real person. it was clear
te us that the benefits of OST and VST systems
could be combined to make a hybrid device.”

In ‘optical see-through’ (D5T) systerms, as
in Micresoft Holotens, the user has a direct
views of the natural ervironment with the

on a user's field of v ing & sermi-

. the VOSTARS ived
a grant of €2 816440 from Horizon 2020
wia tive Phatonics Public Private Partrership,

Panticipants from four European countries
include: (Germany) SCOPIS GMBH,

Charité - Uriversititsredizia Berln, Sankt
Gertrauden Krankenhaus GMBH, Technische
Uriversitaet Muenchen, Pilotfish GMBH;
{italy] Alrma Mater Studsorum-Unversita D
Bologna, Scuola Supencre Di Studi
s EC .

trarsparent mimor, This gives the user a mare.
naturalistic experience, superimpasing small
amounts of the virual onto the real world,

With video see-through’ (VST) systems [as
seen in the Occulus Rift headsets), the wser s
submerged in the virtual werld, seeing through
a clased head-mounted disglay (HMD)
together with stereo cameras, expenencing
life through screens. Since VST systerms.
capture the video-image as seen by the user
in reeal tirme it is geod for aligning the resl and
wirtual worlds.

“For something as critical as an operation, we
had to have the naturalistic feel’ of O5T, while
having the fluid interaction of the VST,
Therefore a brand new device had to be made
from scratch, rather than extend an existing
technalogy. The VST-OST Augmented Reality
Fybrid was borr

Abready 3 maonths into the 3 year project,
VOSTARS aims to hawe & warking prototyps
of the hybnid device ready for May of 2018
Initially being trialled on a nurrber of

proc he head, including
{javwrs and face) surgery, newra surgery, ENT
{ear, nose and throat) and orthopedic surgery,
the project hopes to be avalable to end users
in 3 years. with mass production by 2022

Coordirated in Italy at Department of
Informatian Engincering and the EndoCAS
Center for Cormputer Assisted Surgery (Pisa

{United KingdomIVREQ Innovation: (Francel
Optinvent, Commissariat A LEnergie
Atormigue et aux Energies Alermatives

Ww vostars eu

Sant/Anna;

“With this state-of-the-art, highly
ergonomic visor, we intend to
provide all the information required
to improve surgery. The primary
goal is to reduce not just surgery
times, but also the time spent under
anaesthetic and the cost involved

in any operation.”

Arrusal Actiity Report 20L7] 83

Press release “Augmented Reality visor to dramatically improve surgery” related to the PPP Project VOSTARS - as displayed in the Annex to the Photonics PPP Annual
Activity Report 2017. Source: VDI TZ GmbH / Matter PR.
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Amnid g about the s

Mew laser scanner to zap toxic French fries

g chemicals in crisps and French

fries. n«msmnmrms develcped 2 new laser system that scans peeled potatoes in the
and prevent therm

tactory b detect toxic

Easlier this year. the Food Standards Agency
(FEA) issued warnings about eating ever-fried
potatoes, burmt toast and crisps that can
contain cancer-causing chemicals such as
acrylamide deeming them & serious health
threat to billions of consumers.

At present, raw potatoes that produce an
excess of the carcinegenic chermical
acrylamide cannct be detected in a fast,
sersitive, and non-destructive way.

This new technigue developed by Lien
Sreesters, 28, at the B-PHOT Brussels
Photonics Tearn at the University of Brussels,
in collaboration with Tomra Sorting Solutions,
employs 8 new sensor that scans pecled
potatoes, weeding out food that may cause
High levels of acrylamide

Currently only general quality tests are
available for assessing potatoes with no
accurate acrylamide detection. Food safety
measres wcive 3 person examinng a
sample and accepting an entire batch if the
small selection passes. However, with this
new sensor, every potato of individual
Franch fry can be axarmined in a rapid, safe
and thorough manner for the first time.

Phatonics for Factories
It warks by scanning the ‘free falling’ food
items, such as potatoes, from both the front
and back with a laser that employs ‘spatially
resolved Spectroscopy’, & non-invasive
imaging technique using infrared light

A food item identified a5 a potentially high
source of acrflarride is spotted in mid-air as
it begine to T4l Selected by the internal
processor, the potate is then knocked out’

e the Bateh by being blasted with a stream of
air and into a reject bin before it hits the
conveyor belt below.

The sensor is able to do this with each
4

Mot all potatoas result in excessive acrylamide
formation during frying. We have sought to
spet the undesirable potatoes when they are
in their raw, peeled stage. After scanning with
laser bearrs, the good potatoes will emit
dhiferent light signal than the unsuited ones
leading to an unarmbigueus detection”

Having filed a patent deseribing the use of
this detection method, the laser scanner

will be integrated into one of Tomea's industrial
in-line sorting machines, detecting and
discarding food items that may contain
excessive scrylamide precursorns.

Several tons of products could be examined
per hour to look for these carcinogenic.
compounds without using dyes or chermical
additives, and withcut damaging or even
touching the food

Lien Smeesters - Photonics21 Student
Award Winner
The driving farce behind the detection methed,
D Lien Smeesters, 26, post-doctoral researcher
at the Uiniversity in Brussels in the B-PHOT

5 Photonics Team and recent winner of
the Student Innowation Award at the Phatories
Public Private Partnership Annual Meeting,
describes the motvation for the project:

“When frying potatoes, acrylamide formation is
one of the biggest concerns of the potato-
processing agricuture industry, AL present raw
potatoes that produce an excess of acrylamide
cannot be detected in a fast, sensitive and
- destructive way.”

“Theretore, we have worked with Tomea
Sorting Solutions lo develop a spatially-
resclved spectroscopic sensor that identifies
raw potatoes with high acrylarmide precursor
concentrations. on hasis of their internal
scattenng propenies, in riiseconds.”

Sm!eskeﬁ developmaent comes at a lnme

and every indiidual potato s
rejecting in tiny fractions of a second
Dr Smeesters explains:

B4 | Anual Retivity Report 2017

ugher acrylarrade regul
called for by the sustainability groug Chanqm
Markets Foundation’ as well as the recent

o for Geld campaian by the Food Standards - “IAfe haye worked with Tomra

Agency, helping people understand how to
minimize exposure to acrlamide when
cocking at home

“With s many products containing wormying
levels of acrylamide above the EU bndcative
Walue guidelines, we had 1o take action. This
research and collaboration will hopelully
prenie unprecedented lovels of faod safety
for millions”, Smeesters said.

Future Home Use

Werking on scaled-down version, Smeesters
soes the future benefits of this sensor being
mone widely avallable to users in the kitchen

Seneesters sees the future benefits of this
sersar being more widely available to Lsers
in the kitchen:

“Although we are a long way off this yet, the
miniaturization of the technelogy would
enable a compact potato quality test tool in
your home. A hand- held device indicating

whether a potsto would be unsuited for frying

could reduce cur exposure to acrylamide "

“We hope that potatoes unsuited for frying or

roasting can be removed from the food chain

right up to the end point, at the user level.
‘One day we envizage a world where toic
French fries will be a thing of the past!”

Sorting Solutions to develop a
spatially-resolved spectroscopic
sensor that identifies raw potatoes
with high acrylamide precursor
concentrations, on basis of their
internal scattering properties, in
miliseconds.”

Aerusal Actiity Regor 2017] 85

Press release “New laser scanner to zap toxic French fries” — as displayed in the Annex to the Photonics PPP Annual Activity Report 2017.

Source: VDI TZ GmbH / Matter PR.
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Laser imaging "bowl’ to give instant test for breast cancer

be distressing and painful aver a number
of weeks.

Muttiple stages can involve visting a GP, being
sent to a specialist for an x-ray mammogram,
having an Uil d, betore

na bid to mak s first while- test for bre:

developing & ¢ s aDOMJMWNHHSe!SWMﬁGMuN”WHUGQ@KM
with the potential to the stages in spolting the d into a single

Current broast cancer diagnasis can Light and Sound

It werks by sending short putses of light

it the breast towards the suspected lesion.
Some of the delivered energy will be
sbsorbed in the tissue and converted into
heat, leading to transient thermcelastic

or a mechanical ‘push’ signal

needie, 3 punch or a voouum assisted biopsy,
as well as placing one breast at a ime
between two rmetal plates in a painful clamp,

Howseyer, & niew imaging system being
developed by scientists at the Linersity of
Twente, in the Netherlands ntends to remove
the discomfort and uncertainty involved in a
diagnosis.

The device employs both ight and scund
together in a technique called |

frem the suspected tumeowr,

Uitrasound detectors on the surface of the
breast. from the hemispherical reader bowt
e b is placed, can then ch
and measure these ‘push’ signals before
anabysng them on site. Here the imager can
took into the haemoglobin (the oxygen-
carrying protein in the blood) activity within
the suspected tumaour,

Since b sume axygen at high rates

combining lasers and phatonics with
wiltrasound detection.

The size of a hospital bed, a patient lies face
dowm placing thesr breast snugly into the
‘reader’, a hemispherical bowd' ined with up

1o survive, lower coygenation levels around a
suspect lesion could tell a physician that a
suspect lump is more Buely to be a malignant
growth than not.

The i imager employs a multi-wavelength

10 a hundred optical fibres,

Muttiphe images of a suspect breast and
tumour are then acquired from dezens of
different angles before assembling the
multiple shots into a sngle 30 image.

The PAMMOTH (or Photoacoustic
Unrasound Mammecscopy for evalusting

the near-infrared
region to extract information about blood
aygenation, using PAMMOTHE own image
reconstruction methods.

Aggressive or Benign
As part of the PAMMOTH team, researchess at
Uriversity College Lenden (UCL) are warking
on the mathematics. the image reconstruction
and the analysis of the signals to deterrrine

the
breast), moes o lead the research into
photoacoustic, real-time 30 imaging of
suspicious lesions. Project C:

how agg & tumour could be,

By galhenngloeylnhﬂnﬂlnﬂ about the
levels to and

Srirarg Manohar explans:

“We are creating an imaging device that we
hope will reduce all of the stages invohed in
Spothing breast cancer mto one comvenient

from the suspected mmour the user could
dhagnose how likely it would be for the tumour
te spread of whether it was simply benign.

“An agqressive tumour has 3 high metabolism

in order to red

rmare rapidly than

and the nu of ¥
teopsies. We intend to make breast cancer
diagnosis 3 one-stop-shop. white you wait.”

86 | Anenaal Aetivity Report 2017

nommal tissue o a benign lwoﬂ. Our

and t
wa are developing couk!alluwus to check the
coygen saturation rate accurately.”

“If a patient’s oxygen was found
o by lower

[« e atthe
Ly ry of Twente, the FAMMOTH project

than "]
tissue then we could pinpeint where an
aggressive tumour could be, and radiclogists.
eould understand how the turmaur & likely to
behave.” Manchar said

Unnecessary Biopsias

Current technigues to dagnaese breast cancer
such as x-ray mammegraphy., ultrascund or
MR scans can sometimes fail to spot a tumour
from healthy tissue or a benign abnormality,
resulting in tumeurs that are missed and
unnecessary teopsies being camed out.

Unnecessary biopsies and risks of false
posatives’ (a result incorrectly indicating the
presence of a disease] in breast cancer

i is are hotly contested topics

redical experts today. As well as the untcld
stress and dicomfort expenienced by women
all cwer the workd by unnecessary treatments,
inefficient diagnoses have an extremely
‘wormying cost implication.

Every year in the US slone, 54 bilion & spent
on fatse-positive mammograms and breast
cancer over diagnosis AMong women ages
4059, according to research published in
Health Affairs. A sirmilar picture is played out
across Europe with milions of Euros being
‘SPENt on UNNecessary MaMmMmograms.

“A prime focus of the PAMMOTH project is to

develop an imager and data analysis to be able
ta intervene at a very early stage. We need to
be able to say whether a suspect lesion s
‘good or bad, This technicue would have &

mpact upon spent on
unnecessary iopsies, as well as to remove
the trauma involved in a diagnosis for women
around the world,” said Manahar.

The FAMMOTH team hopes to have a
prototype ready for 2020 ready for
completion in 2021

received a grant of €4.352.007.50 from
Horizon 2020 via the Photonics Public
Private Partnership,

Participants from seven European countries
include: (Netherlands) FA kmaging R&D B,
Stichting Medisch Spectiurm Twente:
(United Kingdom] University College London:
{Francel imasonic SAS; {Germany] TR2L
GMBH; (Switzerland) Universitaet Berr;
{Czech Republic) Vysoke Uceri Technicke
WV Brre; (Lithuania) Ekspla UAB.

“The 'PAMMOTH’ (or
‘Photoacoustic Ultrasound
Mammoscopy for evaluating
screening-detected
abnormalities in the breast’),
hopes to lead the research into
photoacoustic, real-time 3D
imaging of suspicious lesions.”
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Mew handheld scanner to give instant heart disease diagnosis

With weridwide cardiovascular deaths at an all-time high, European scientists have developed a
new handheid scanner that can read your heart's vital signs ke a supermarket barcode reader
can scan items at the checkout, allowing a GP to diagnose even preclinical patients for the earty

onset of a disease.

According to the World Health Organization,

A stiff artery creates a faster pulse pressune

cardiovascular disease is the lsading
death in the workd today. In 2015 over 17.3
million pecgple, roughly 30% of al global
deaths, died a5 a result of cardiovascular
condiicns, such as coronary heart dizease,
heart attacks or strokes.

CVDs can be identified using a number of

from the p ‘s beating heart. By ing
the pulse wave velocity', we can assess the
stiftress of the arteries usng light and make
informed judgements, long before the onset
of cardiovascular disease.”

Although there are a number of vibration
servsrs that exist for this purpose. LV is

medical tools, including cardiac biomarkers,
cardiac cathetenzation, chest x-ray,
(ECG), Holter

and cardiac MRI

However, because they are complicated o
expersive, routine early forecasting of CVD is
impossible in large populations at present

This news disgnostic tood developed by the
EU's Horizon 2020 collsboration ‘'CARDIS,
{or 'CARdiovascular disease Datection with
Integrated Silicon Photonics), can read your
heart's vital signs with one click of a button,
similar to the way a handheld supermarket
scanner can scan barcodes at the checkout

Heart Vibration Mapping
Employing ‘Laser Doppler Vibrometry', a
technigue using photonics technology, the
device can pick up vital information about the.
status of the heart using light. in a fast and
inexpensive way,

It works by harmessing the Doppler Effect, the
1o cb h

us
pitch of light or scund from a fived point, and

when an amb

siren passes and changes in tone.

Using the ‘Doppler shift’ of the reflected

bight, the scanner bulds up a ‘vibration map’ of
the chest and heart area, which can highlight
e telltale sigrs of CVD, such as plague
build-up. arterial stiffress, arterial stencsis

of heart dyssyncrony. Project coordinator

Dr. Mirke de Meds explains:

“Our destee ernploys the latest phatonics
technology, allowing a user to make
measurerments of the vbrabon charactenstics
of the heart without even touching it.”

B8 | Anwvaal Rctivity Repoit 2017

n hugher
degree of accuracy in & fracton of the time.

At present, rmillins considered to be low
or mederate risk are walking arcund
nosed.

It is our long term goal to place such a device
i the hands of the GF, the first point of
contact for the mass pepulation, as partof a
routin bealth examination”

Detay, Halt or Reverse
“The screening of potential sufferers, who are
in their earty 40s, would delay the onset of the
conditien by 510 years. Assuming a sufierer
would comply with the health advice given
and adopted 8 change in lifestyle, this device
allaws the medical professional 1o halt or even
reverse CVD," De Mels sald.

The CARDIS team believe the key to the
success of 4 rmass screening programeme at
the GP-patient level are the inexpensive and
portable nature of the new laser scanner:

“Our device would be cheap, easy to use and
extrernely effective. With cost of an
Echocardiographer anything above €100k,
and an arterial tonormeter at €5000-€6000,
the CARDIS scanner would be reascnably
priced at around €1500. However i is the
potential savings on our health senices
caused by the early diagnoss and preventon
of CVD that will be the most rewarding,”

De Melis explained

While the EU consortium is happy with their
dernonstration model CARDIS will be ready
to unravel their protatype in the summer of
next year.

Adrminstrated in Belgiurn at the
Interuniversitair Micro- Elecronica Centrurm,
‘with Medtronic bewng the Techrical
coordinator, the CARDIS progect received &
grant of €3,629.20751 from Horizon 2020
wia the Photonics Public Private Partnership.
Participants rem six European countries
include: (Netherlands) Medtronic Balden
Research Cenire BV, Universiteit Maastricht:
(Germany) SIOS Messtechnik; (Belgium)
Uriversiteit Gent, Fundicio BVBA; (Urited
Kingdorm) Cueen Mary University, (Uninversity
of Londoni: reland) University College
Cearke, National University of Ireland; (France)
Institut National de la Sante et de la
Recherche Medicale

“This new diagnostic tool
developed by the EU’s Horizon
2020 collaboration ‘CARDIS’,
(or ‘CARdiovascular disease
Detection with Integrated
Silicon Photonics’), can read
your heart’s vital signs with one
click of a button.”
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Laser scanner to detect cancer in less than 30 seconds

A toarn of Eurcpean scientists has deveioped the world's first cancer scanner that detects blood

vessels grown by ol with an i

d laser beam in 30 seconds

"Current skin cancer diagnosis can last &
rumber of weaks and be very upsetting,
Multiple stages can involve visiting a GF, being
sent 1o a dermatalogist for a skin biopsy,
waiting for laboratory analysis. having a
sentinel lymph node biopsy under general
anesthetic, and then having maore tests if

the cancer has spread.

However, a new imaging system developed
by a group of Eurcpean scientists could
dramatically speed up the process and reduce

Melanomas produce their own blood vessels
o feed and grow the tumour, 5o by revealing
the mecrostructures in 30 pictures the scanner
showr doctons how the cancer has developed.

A specialist can patentially determine on the
spak, whether simply cutting it out is sufficient
for & cure or whether further treatrment with
cancer drugs will be nesded

With their reew device, called VivaSight' on the
market, the European team ADVANCE for
i ic Detection of VAscular Networks for

the need for inel-tymph node
teopsies by placing real-tme diagnosis in the
hands of a dermatologst

Using a handheld laser, a specialist can actusty
s under your skin a1 depths of 1 mm by
creating a 30 colour image of the microscopic
blood vessels in a process that takes around
30 seconds.

Cancer Evaiuation] is aming to reduce the
time for treatrment decision from a number of
weeks to a matter of seconds, white remaoning
the invasive nature of the appeintment.

UK project leader. Jon Holmes of Michelson
Disgnostics Ltd. a key partner in the ADVANCE
consortium, explains:

g8 new version of
Optical Coherence Tomograghy (OCT). a
photonics technigue mane commaonly used in
retina scans, the scanner captures 30 images
of the micro structures under the hin with a
harmiess infrared laser beam

Since melancmas need axygen 1o grow and
survive, they grow their own biood vessels

#As the cancer develops and becomes more
malignant, they become increasingly distorted
and matformed, diffening in appearance from
healthy vessels.

Being able to detect and see these vesselsin 2
Suspicious lesion in real ime has never been
porssible, until now, opening the possibility for
demmatologists to make treatment decisions in
an urrvalled tirmeframe.

¥ bowe a certain thickness
could have spread to other parts of the body.

At present. all patients with such melanomas
have Lo waik for 3 sentinel lyrmph node biopsy
performed ina hospital under general
anaesthesia to find ot if it is spreading.”

“Thus can take weeks to perfonm, is very
expersive and can be debilitating for
the patient.”

“hbout B of the time. the biopsy produces
a iih e sign of th

spreaging, There has to be a better way: cur
scanner may radically improve the abilites
of dermatologists to decide whether &
melancma is in the less malignant, non-
spreading, early slage, of if it has already

4 and requires i gyresss
Shining a Light on Cancer therapy. Further clinical trials will be needed
oneof the t ively prove the gy

foems of skin cancer. Over 55,500 people in
the world (12,000 European) died from

malignant melancma of the skin in 2012 alone.

While 2459 deaths from melanoma skin
cancer were recorded in the LK in 2014, an
estirmated 9730 people will die of melanoms
inthe United States in 2017,

Spece Variance OCT

The ADVANCE team has employed a vanant
of QCT in its scanner called ‘Speckle-Variance’
OCT er dyranie OCT(D-OCT), an athancerment
of OCT that is ideal for capturing mavement.

Studying the speckle’ or fhcker of bight
pattems created by moving blood cells. the
imaging device takes around four frames per
second and compiles the images 5o thata
clinician may tell where something has moved
on the image from frame 1o frame

“Using D-OCT we can see movernent of blood
against the solid tissue structures, something
we have never been able to do before in a
clinical setting. It's Boe locking cut at night and
‘seeing cars’ headlights fliowing along a

Ultimatety with the ADVANCE scanner, not
only can thousands of lives be saved and
many millions of Eurcs in cost savings be
made annually worldwide, but there is no.
[price we can put on a patient not having to
9o through an unnecessary operation with
potential long term debilitating side effects
o wait an unnecessary amount of time.

for treatment.”

Coordinated in the UK, the ADVANCE project
received a grant of € 2282 143 from the
ion's FP7

only at depths of
under the skin"

“But it appears cancers don't take the direct
route! Their vessels are like twisty, branching
country lanes that get narrower and wider.
O clinical team thinks that these ‘shapes’
are key 10 understanding the cancer, Our
scanner shows these vessels in gorgeous
detail” Mr Holmes explained.

While a sentinel node bopsy can cost in
excess of €10,000, and with many hospitals
performing hundreds per year, there s a
greming concem and a need to find an

l ive when over B0% of thes
turm cut to be clear of any malignant grawth.

‘Wounds, Ulcers, Bums.

A weell as the profound use in skin cancer
diagrosis. the ability to see blocd vessel
Petwaorks with the ADVANCE technology has
created 2 number of useful spin-off benafits.

“The scanner can image the blood vessels in
healing wounds. This may have applcation
for treatment of leg and foot chrome ulcers,
when doctors want to know whether a
wound i hesling e requires a change in
treatment. potentially reducing the number
of amputations.”

“ADVANCE technology may atso help with bum
victime, being able to give a doctor & quicker
response time than the standard 15 days to
determine whether a patient’s sion is hesling
and whather or not to give a skin graft”.

op

Participants from five Eurapean countries

are: {United Kingdom] Michelson Diagnostics
Ltd {rrarufacturer of ViveSight) and EG
Technology Limited. [Germarny] CMB
Collegium Medicum Berlin GMEBH, and
Klinikurn Augsburg Kemmunaluntemehmen;
(Denmark) Region Sjaelland; (taly] Universita
degh Stud di Modena & Reggio Emilia;

{Serbia) Tehnolosko partnerstvo do.o. Beograd
{5tari Girad).

“With their new device, called
‘VivoSight’ on the market, the
European team 'ADVANCE’ (or
‘Automatic Detection of VAscular
Networks for Cancer Evaluation’)
is aiming to reduce the time for
treatment decision from a number
of weeks to a matter of seconds,
while removing the invasive
nature of the appointment.”

Acrusal Actity Regort 2017 93
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Life-saving drones to transform disaster rescue efforts

Directing

g e a

§ . -
wildfires, chemical blazes, or volcanic enptions

provides critical air quality data to ground-t

g lfves in the altermath of major disasters ke
will all be improwved thanks to a new drone that

A tough test for air quality monitors is.
unpredictable, catastrophic events such

a5 wild fires, accidents in chemical plants or
wolcanic eruptions. Critical infermation is
reeded for evacuations, deploying
emergency services and surviving the
aftermath of a disaster,

Natural disasters e the infamous eruption
of lecland’s Eyjatjallaiskull in 2010 can severely
impact air quality and safety in the short term
and are often cutside the reach of fved
mcnitaring station networks.

Similarly, wikdfires. which destroyed 700,000
ha of land in the EU this year according to

the European Forest Fire Information Senvice
(EFFIS). and B & million acres caused by 52,699
individual fires in the USA in 2017, were
estimated to kill up to 339,000 pecple
werldwide per anmum folkawing a recent
study.

Rapid Response Drone
Reaching speeds of up to 120 km per hour
and covening an BO kilometre radius, the
drone is fitted with a novel spectroscopic
sensor that can simultanesusly detect dozens
of toxic gasses inan instant,

Flying through some of the toughest
i ©n earth such as
clouds or poisonous plurnes, the FLAIR for
“Riying ultr-broadband single-shot Infra-Red
Sensor) drone aims te provide real-time air
quality data used for quick decision-making
i uaons and th t
rapi MESPONSE SMETZENCY Services.

André Clivesra Praject coordinater of TEKEVER
AUTONOMOLIS SYSTEMS told Phatonics PPP:

“For the first time, a drone reaching altitudes of
up to 4000 metres will be able to detect fine

Standard gas sensors usually focus on one

o few specific molecules, such as carbon
digide and methane, using a narmow
spectrum laser. However. because the FLAIR
serviors work in & much wider spectrurm,

meone detailed signatures in the gas mixture
can be detected, such as carbon doxide,
mathane, sulphur oides, and nitrogen dicxide.

Sensing Toxic Particles

It werks by beaming the sampled air in a
‘multipass cell 1o increase the total optical path.
length for exposure with a super-continuum
laser, allowng the tiniest concentrabions of
comphe toxkic gas mixtures to be detected

The gas concentrations ane measured by
reading the unique freguencies, or ‘signatures’
of the air sample, that become absorbed and
“dimmed’ in the Laser light. To improve
datection, these unique freguencies of the
multiple gasses are separated,

T light then passes through a seres of
gratings and lenses, iluminating the surface
of & multi-pixed detector, a device able to
distinguish particles at the photon level

From these separated pixels the system can
then detect exactly ‘what' and feow much’ of
the poisoncus gas i present, The drone then
relays this microscepic information to the
user on the ground in real time

Immediate detection with such accuracy and
precision, without putting lives at risk allows us
to visualise vast areas of danger much more

Heoctively, 4 tail
be deployed to disaster situations, reducing
damage of even saving bves”, said Mr Olniera,

Mr Oliviera comtinued, “For the first time a
gas serssing device has been created from
the ybridt of an optical spectrometer and

traces of air molecules that to
our health with a state-cf -the-art laser sensor.
The drone can map out areas that are too
dangerows for humans to ge and can transmit
data in real time 10 8 ground processing unit.”

B4 | Al Retivity Report 2017

 high g g% SENSOr,
By employing infrared abscrption
spectrescopy in either the 2-5 microns anvd
812 microns wavelength windows where
mast af the harmiul gasses have absarption
signatures, o fingerprints’, the optical

5ensons can detect a number of molecules
simultaneously in real time.”

Expecting to have a prototype ready in
Nawember 2018, the FLAIR project
coordinated by TEKEVER AUTONOMOUS.
SYSTEMS in Portugal received a grant of
€3,072.020 from Horizon 2020 via the
Photonics Public Private Parinesship.

Participants from five other European
eountries inchude: Senseair AB (Sweden);
NKT Photonics AJS, Danmarks Tekniske
Universitert ([Denmark]; Mew Infrared
Technotogies SL (Spaink; Stichting Katholieke
Uriversiteit (Netherlands); Eidgencssische
Und
CSEM Centre Sulsse D'Electrorique et de
Micratechnique SA - Recherche et
Developperment [Switzedand)

“For the first time, a drone
reaching altitudes of up to 4000
metres will be able to detect fine
traces of air molecules that are
dangerous to our health with a
state-of-the-art laser sensor.

The drone can map out areas that
are too dangerous for humans to
go and can transmit data in real
time to a ground processing unit.”
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The online survey was conducted in April 2018 using SurveyMonkey®. The detailed results of the survey are displayed in the following slides:®*

Q2: How many new systems and/or technologies are developed in your
project?

Answered: 45 Skipped: 6

Horizon2020 Photonics
PPP Project Survey 2017

Tuesday, August 14, 201 15 I
o

W 20% 30W  40% 50  BOW  TOW  BD% SO 100%

v ™% SurveyMonkey Powered by b SurveyMonkey
Q3: How many patents have you already applied for in the Project in
20177
51 Answerad- 45 Skipped: &
e i - I
Date Created: Friday, April 13, 2018 - PR ER :;""*’ -
. o g
3 Adan 2
3 000% o
| ; s .
1o 1
Q1: Project Identification | = aom i
Answered: 51 Skipped: 0 ) - P P
e TOTAL 45
ANSWER CHOICES *  RESPONSES - 0
Project acronym: Responses 100.00% 8
L 0% 0w 0% e 0% 0% Lo BO% 100%
H2020 project funding (in M€) Respanses 100,00% 5
Powered by £ SurveyMonkey Powered by ™% SurveyMenkey
821t should be noted that remarks concerning the KPIs evaluation, as made in the final PMR review 83 SurveyMonkey Inc., San Mateo, California, USA, www.surveymonkey.com.

reports in 07/2018, could not be taken into consideration for this year's online survey, since the online
survey among the cPPP Project coordinators had been completed before. All remarks will be
addressed in-depth in the preparation of the cPPP PMR 2019.

84Slides created by SurveyMonkey and edited by VDI TZ GmbH.
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Answered: 45 Skipped: 6

u_

Q4: How many patents have been granted to the Project in 20177

Q6: How many joint public-private publications have been issued in the
scope of the project?

Answered: 45 Skipped:

I ANSWER CHOICES RESPONSES i -
2 ANSWER CHOICES RESPOMIES
. 22 : 2usen W
a 0TS o TOTAL )
810 0.00% o 0
- s °
60 TOTAL a3 I
LG B AOM TR BORTTIENG N GBOKC; Bowanon. O 0% 0%  30M 40%  5OW 60K TOW  BOW  DO% 100%
Powered by % SurveyMonkey Powered by o * SurveyMonkey
Q5: Are there standardisation activities or contribution to new standards Q7: Please estimate how many project results will be taken-up for higher
at project level? Technology Readiness Levels using additional investments?
Answered: 45 Skipped: & Answered: 45 Skipped:
_ ANSWER CHOIGES Responses Mseswe cHolces ressonses
vas P P “ _ - saz "
Y o 3
No 53.33% F2 15,587 r
oo anm .
0% 0% 0% 0% A0% 50% 6O0% 0% BO% B0% 100%
v ™ SurveyMonkey
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Q8: Please roughly estimate the overall industrial project partners” factor of
leveraged investment in Research and Innovation (compared to H2020 project
funding in 2017).

Answered: 45 Skipped: 6

ANSWER CHOICES RESPONSES

o Frrr
3
- 880

as (T
5 oo
45
TOTAL

D MW 20W  30%  40% 0% G0N TDW  BOW  O0W 100%

Powered by f* SurveyMonkey

Q10: Please roughly estimate the number of new high-skilled jobs
created from your project in 2017:

Answered: 45 Skipped:

d
0 it "
610 13 e 21
&0 1333% [
] - oy nars s
o, 222%
50 2218
n-50 TOTAL .

R 20%  30%  A0%  S0%  60% 0% BO%  SO% MO%

Powered by b SurveyMonkey

Q9: Please roughly estimate the increase in turnover expected in SMEs
participating in your Project in 20177

Answered: 45 Skipped: 6

~ I
ANSWER CHOICES
gt - 0%
o 8%
ul 1%
T
| avam
. 26-30%
31-39%
36-40%
a0
. I 250%
- I Mot appicabile, no SME participating in e project
ToTAL
i

RESPONSES
mae

15.58%
zars
A44%
ws
23w
Adan
000
000%
273%

A4a%

A4

Q11: Please estimate which percentage of this job increase is attributable
to SMEs ?

Answered: 45 Skipped: 6

ANSWER CHOICES RESPONSES
% 4000% "
- CEY L
6-10%
P, Ber
11.20% e A
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e 2000% ®
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Q14: How much reduction of CO2 emission has been achieved by your
project?

Answered: 45 Skipped:

Q12: Has any spin-off / start-up arised from the project?

Answered: 45 Skipped: 6

Yes,1 I
ANSWER CHOICES RESPONSES ANSWER CHOICES RESPONSES
5%

yes, o1 I e, 1 22 ' % 1A% ]
—p EE 1 1% BT a
o n fasniad A T B0 LA 2
oty EE El - o0 ]
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"

18 ot know
o _
TOTAL 4
Not appicable, &9, ol scope of the project T3
o | rama w
30% 40%  SOW  60%  TO%  BO%  SO% 100% o
applicatie,

oW 0% 20% 30W 0% 5OW  60W  T0%  BOW  O0% 100%

Ido not know

L

Powered by % SurveyMonkey Powered by % SurveyMonkey
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Annex — Part 5: Online Survey Horizon 2020 Photonics PPP Project Survey 2017 — conducted April 2018

Q16: How much reduction of material resources has been achieved by
your project?
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Q18: Please specify how many people have been reached or trained in
these events?
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Annex — Part 6: Key results of the study “Photonics in Horizon 2020 — Project Analysis and Assessment of the role

of Photonics in Horizon 2020"%°

and current Horizon 2020 projects has been initiated

by VDI TZ in its function as Photonics21 Secretariat at the
beginning of September 2017. The study aimed at examining
whether, in Horizon 2020 (and not only in Horizon 2020
Photonics PPP Projects), Photonics plays indeed the role of
an enabling technology for new and innovative products,
services and developments in areas far beyond obvious lighting
application fields.

Q study on the role and contribution of Photonics in past

The main results and highlights of the study, which was
performed from September to December 2017, are briefly
outlined in the following:

Photonics related projects can be found in almost all Horizon
2020 programmes. Overall, 891 “photonic based projects” were
identified among all Horizon 2020 projects. Furthermore, 122
“photonic enabler development projects”, i.e. projects developing
technologies that will be critical for the implementation of a
Photonic technology, as well as 132 projects for which
"Photonics [is] a critical enabler” were identified. The share of
“Photonics related projects” in Horizon 2020 is therefore about
8.4%. This figure can be put in perspective with the relative
share of the Photonics in the European industry in terms of
turnover which is around 3.3%. This underlines how much
Photonics is a key enabling technology and a particularly
research-intensive industry.

Photonics related projects cover all high relevance application
markets for tomorrow’s society and economy, underlining the
fact that Photonics is a Key Enabling Technology for providing
solutions to tomorrow'’s major societal challenges.

Photonics related projects are very well represented in the
“Excellent Science” and “Industrial Leadership” pillars. More
than 9% of the projects are photonics related. Despite its high

relevance for coping with major socio-economic challenges
of the future, the importance of photonics is not reflected in
the Horizon 2020 pillar “Societal Challenges” (only 4.6% of
photonics related within the pillar compared to the average for
all programmes of 8.39%) — demonstrating the huge potential
to be exploited in the future and, especially to be taken in to
account in FP9.

European photonics companies are strongly committed to
research and innovation, and Horizon 2020 private sector
participation in the photonics segment ranks well above
average. The participation of photonics companies in Horizon
2020 projects is higher than in other segments: 37% versus
33.2% on average. One reason for this high proportion of
companies may be found in the ‘bottom-up’ approach of
Photonics21 combined with the relevance of the calls proposed
to the EC though the Photonics PPP.

At least 50% photonics related projects under ICT calls come
from the private sector. This figure is much higher than the
average 37% participation of the private sector in all Horizon
2020 photonics related projects. It is likely that this is down to
the success of the Photonics PPP for promoting Horizon 2020,
making it an effective tool for photonic companies which still
are very dependent on their research effort.

Photonic Small and Medium size Enterprises (SMEs) have had
a higher than average success rate in submitting ‘SME
Instrument’ (SME-INT) projects, especially for the phase 2 calls.
Nearly 15% of the projects which were funded under both
phases 1 and 2 from 2014 to May 2017 were photonic projects.
The consistency of the projects submitted by the photonic
related SMEs was also recognized as 11.35% of the companies
which signed a SME-INST-1 also signed a SME-INST-2,
compared to the average 5.57% for all H2020.

85European Technology Platform
Photonics21 c/o VDI
Technologiezentrum GmbH,
Photonics21 Secretariat (2018):
Photonics — a critical Key Enabling
Technology for Europe — Role and
Impact of Photonics in H2020,
Dusseldorf, September 2018.
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