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4.1 Final publishable summary report

Executive Summary

The Piezo Institute (Pl) is Europe’s centre of ekpe within the field of piezoelectric
multifunctional materials, their technologies arelides. The Piezo Institute’s aim is to exploit its
know-how to improve the competitiveness of Européadustry through the provision of best
practice and expertise within the field of piezetie, multifunctional materials and devices. This
will be delivered through growth of its membershilglivery of industrial training and conferences,
business brokerage and outreach activities. Ttadkan realised through a series of connected work
packages containing preparatory activities fallimig one of 7 categories:

* Materials — creation of institute legal, educato operational materials

» Surveys — gathering information from the community.

» Shaping — defining the shape of Institute actisitie

» Protocols — establishing methods of operation.

* Engagement — development of tools with which tooainage bilateral engagement.
* Planning — evaluation of the on-going activitiesl @noposition of future plans.

» Financial viability — assessing the effectivenelssach income generating stream.

A sizable list of potential member organisations haen created. Through visits, phone calls and on-
line surveys the opinions of these organisationg lieen sought to define a sector research roadmap
and help shape the Institute. Through this actithy membership package and underlying services
have been defined and rolled out. Corporate, SMiiamia, individual and associate membership
grades have been created. The institute now has58@ associate members and 20-30 industrial
members.

A series of training modules have been developetliding a two-day event for industry entitled:
“Introduction to piezo materials and devices” ansleaies of half day industry events covering key
aspects of piezoelectric devices and materialss@ lage now being converted for on-line training to
allow distance learning. In addition a number ok-wff training events have been delivered to
industrial audiences.

Through industry focussed interviews and questioesahe Pl has identified a demand for PhD
students to undertake some or all of their trainiithin industrial organisations. To facilitate ghi
opportunity a student exchange/placement facilag been established on the Pl website whereby
members can advertise opportunities for studenspeénmd time in their facilities. Student detailsl an
job opportunities can also be placed within theesys Three doctoral students are currently engaged
in industry-academia partnerships.

Best practice for attracting industrial delegateshie Piezo XXXX series of conferences has been
established. Similarly a tool kit for engaging witidustry at international conferences has been
established and is used to attract new membehetmstitute.

Rigorous business protocols have been establishethhage the brokerage service offered by the
institute. Piezo Institute non-disclosure agreemstaindard terms and conditions, and collaboration
agreement have been established for undertakingsareices.

To ensure long term sustainability of this activibe financial viability each activity stream was
monitored to provide an overview of the financigatth of the institute. In 2015 the Institute is
expected to make a net surplus close to €4,000. Www.piezoinstitute.com
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Project context and objectives

Project context and objectives,

The Piezo Institute (Pl) is Europe’s centre of ekpe within the field of piezoelectric
multifunctional materials, their technologies arelides. The Piezo Institute’s aim is to exploit its
know-how to improve the competitiveness of Europeatustry by supporting this transformation
process to a knowledge-based, resource-consciaumy through provision of best practice and
expertise within the field of piezoelectric, multifctional materials and devices.

In this project the institute is proposing the engian of its current activities with the aim of
increasing the Piezo Institute’s financial vialilin the short and long-term. These Supporting
Activities will be implemented with a focus on irgtties through the following objectives:

* Increased industry membership

» Development of industrial training packages

* Increase industrial participation in Piezo conferen

» Develop technology & business brokerage opporesignd service

» Develop a membership coordination strategy

» Develop dissemination & industry outreach capapbilit

» Establish technology Transfer & operational proteco

Increased industry membership

Engagement of industries through visits will befpaned in order to gather data on their specific
needs (R&D, training, technology transfer and o®@wices). Industries that have been identified as
potential long-term partners will be approached beecome members, which will give them
substantial advantages such as reduced cost factlities and access to documents & events
organised by PI.

Development of industrial training packages

The training for industry will be increased throutite development of new short courses and
focused workshops. Industrial secondment will als® incorporated through establishment of
exchange agreements for post-graduate studeniadunstry personnel.

Increase industrial participation in Piezo conferen ce

The industry participation at the Piezo Institutesi-annual professional conferences
“Electroceramics for end-users” will be developeilhwthe aim of increasing both the industrial
registrations, and number of stands at the assatiptofessional exhibition. Industrial training
courses will be organised as satellite activitieshe more classical oral and poster presentations.
Special sessions will be organised were industmtigg@ants and exhibitors will present their
products and services.

Develop technology & business brokerage opportuniti es and service

The capability to perform research and developmehtbe reinforced by the development of an
industrial research road map to meet the needwdafktiry. The Piezo Institute team will identify and
contact European SMEs and larger industries, asddan an analysis of outcomes will develop a
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road map for piezo-technology within the sectore Riezo Institute will also enhance its business
brokerage service, with new tools. The brokeringvise will expertly link the customer to the
extensive network of solution providers from withire Institute and will pull in additional expegis
where necessary.

Develop a membership coordination strategy

We will develop a new membership strategy aimedd@ibling the membership of academic
members in the next three years, and also douldentiustrial membership. Industries will be
identified through visits.

Develop dissemination & industry outreach capabilit y

The existing Pl website and dissemination packadkebg improved to attract more industrial
partners by adding specific content relevant taustiy. This will include, as a part of membership,
access to a database of completed and on-goinggeptechnical reports, our Industrial Research
Road Map as well as major facilities and associaggkrtise. In particular, this website will be
redesigned to specifically address companies’ neHas capabilities of the PI will be highlighted
and the procedures to work with industry will be po-line.

Establish technology Transfer & operational protoco Is

The PI will promote technology transfer and knowgedmplementation and give access to the
necessary technical services such as charactenisatinovel materials, powders and inks for new
processing methods, properties and micro-charaeteyn of materials, structures and systems and
the evaluation of performance and sustainabiliy ¢tiycle analysis — particularly important in new

(Pb-free) materials development.

It should be noted that all work relating to incomeneration will be conducted outside of the CSA
project. The effectiveness of the CSA work wi\mduated via the Financial Viability of the PI.

Page3 of 26



Principal results achieved

The aim and objectives of the programme have bealised through a series of connected work
packages and tasks that interrelate as shown urefiq. Within each work package a series of
preparatory activities were undertaken with eadk falling into one of 7 categories designed to
prepare the Institute for income generating aadsitonducted outside of the CSA:

» Materials — creation of Institute legal, educat&n operational materials

» Surveys — gathering of information from the comntyia face to face, telephone and on-line
guestioning.

» Shaping — defining the shape of Institute actigitiased on community feedback and operational
observations

» Protocols — establishing methods of working to emgwompt processing of the Institute’s
business activities.

» Engagement — development of tools with which toagiegwith the community and for the
community to engage with the Institute

» Planning — Evaluation of the on-going activitiesl gmoposition of short, mid and long term
plans.

* Financial viability — assessing the effectiveneb®ach income generating stream to ensure a
financial margin was generated.

WP1 WP2 WP3 WP4 WP5
Management R&D Training Brokerage Membership
Materials Training materials Legal documents| List of potential
(3.2) 4.2) members
(5.1)
Surveys Visits to company
{ * * & analysis
(5.2)
Shaping Research road ID & define needs| ID & define Define membershig
map (2.1) and establish services package
services 4.2)
5.3
(3.2) (5.3)
Protocols R&D protocols Industrial Brokerage
(2.2) conference protocols
participation 4.1)
(3-3)
Engagement Toolkit for Communication
engagement at toolkit
conferences (5.4)
(3.4
Planning Action plans
(1.3)
Financial FV check FV check FV check FV check Réck

Figure 1 — interrelation of connected workpackaged tasks

Paged of 26



1.1. General & administrative management

The Piezo Institute is an independent legal entitth a board of directors which includes a
President, Vice President and Treasurer as officitie Piezo Institute is a named beneficiary ef th
project but is not the Coordinator. The Coordinatorks with the Pl board of directors and officials
to ensure that the Institute is developed as assslaining independent organisation.

1.2 Financial management
The CSA finances have been managed as per stam@atices.

1.3 Action Plans

Action plans based on the evaluation of the Piemtitute’s performance and funding landscape
were produced and updated on an annual basis. dtbst laction plan produced represents the
Institute’s long term strategic vision for operatioeyond the CSA funding period.

1.4 Monitoring of PI Financial Viability increase

The financial performance of the Piezo Institutes baen monitored on an annual basis. Reflecting
the Institute’s business plan the financial perfange of the Institute in each of the strategic area
outlined in table 1 has been monitored and usedktermine the overall financial viability of the
institute. For the Piezo Institute to demonstratearicial viability it is essential that the net
contribution remains positive. The initial busingdan assumed a relatively high level of personal
interaction delivered via 1 full time equivalentaft member, delivering membership,
communications and brokerage, supported with agtatioffice infrastructure. Following multiple
interactions with potential industrial partnerbécame clear that income from R&D brokerage was
likely to be unforthcoming due to the preferred igpieg methods of the clients which could not be
influenced by the Institute.

Table 1 — 2015 strategic income streams and fiyegaiional costs illustrating income and

outgoings
Income Outgoing Net

Membership € 36,000 €0 € 36,000
Conferences € 40,000 € 36,000 € 4,000
Training € 30,00d € 27,000 € 10,000
Brokerage € 120,000 € 108,000 € 12,000
Dissemination € ( €0 €0
€ 226,000 € 164,000 € 62,000

Fixed costs
1 FTE staff € 45,000 € 45,000
Office € 8,000 € 8,000
Website € 3,000 € 3,000
Legal & audit € 6,000 € 6,000
€ 62,000 € 62,000
TOTAL €0
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Table 2 — Reviewed (2015) strategic income stremmdsixed operational costs illustrating income

and outgoings

Income Outgoing Net

Membership € 7,000 €0 € 7,000
Conferences € 40,000 € 36,000 € 4,000
Training €0 €0 €0
Brokerage €( €0 €0
Dissemination € 2,000 €0 € 2,000
€ 49,000 € 36,000 € 13,000

Fixed costs
1 FTE staff €0 €0
Office €0 €0
Website € 3,000 € 3,000
Legal & audit € 6,000 € 6,000
€ 9,000 € 9,000
TOTAL € 4,000

2.1 Industrial road map

The Institute’s industrial roadmap was created uglodirect communication with a selection of
industrial companies. A questionnaire was developgdhe Piezo Institute based on the 2010
Research Roadmap prepared by the MIND NoE, Pl mesrien business experience and outputs
from the PI business plan development activity. FEpartner contacted industry (small and large)
known to use piezoelectric materials in their paidand using a questionnaire obtained information
on their perspective of the field of piezoelecmaterials and devices. These results were analysed
and an up to date roadmap produced in 2013. Antepslas produced in 2014 based on continued
interaction with relevant industrial organisatiodgork continues to grow the roadmap and integrate
the findings with on-going membership growth.

The road map has identified the following key mialey technologies and development areas that are
of core interest and importance to the community:

* Materials — High temperature, lead-free, & polymers
e Structuring techniques — Films, multilayer, micrstgms
» Technigues — Modelling, electrical and mechanibalracterisation
High temperature and lead free materials represeas of relative growth in importance between

2013 and 2014.

2.2 Preparation for R&D with industry

Protocols and model agreements (standard termscanditions, non-disclosure agreements and
collaboration agreements) have been produced papagon for working with industry. Alongside
these documents an industry protocol document le&s lestablished that defines the standard
operating procedure to be followed when dealinghvifitdustrial enquiries. Additional ‘industrial
guides’ have been created for the industrial memtwefacilitate networking within the institute.
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A series of documents were created to allow fougtdal engagement with the Pl. These documents
were based on outputs from discussions with ingusid the development of the Pl business plan.

Following detailed discussions with potential intliad collaborators, as well as individual members’
existing collaborative partners, it became eviddat industry does not consider it appropriate to
undertake confidential R&D with the PI directly digethe difficulty in ensuring confidentiality even
with a non-disclosure agreement (NDA) in place.sThl mainly due to the need of the PI to
subcontract the actual research to member orgamsatWhile the PI's NDA includes its member
organisations, it was felt by industry that mulé&ywNDAs were impractical in everyday business
operations. Based on such discussions with indtis&'yP| has defined a range of alternative ways in
which it can work with industry on R&D related adties and where the supporting legal documents
are required.

» Initial contact discussionsPI NDA can be used if NDA required by industry

» R&D dissemination servicesP standard terms and conditions

* Pl as member of an EU R&D consortiunkEY contract takes precedence

To facilitate the engagement with industry the Hat® of competencies, equipment and R&D

capabilities of the member organisations has beeated with information from new members. The
top-level details of this remain accessible by noembers so that external organisations can see the
types of capability that are accessible through beship.

2.3 Reporting on increase in FV of Pl due to R&D ac tivities conducted outside

of the CSA

Financial viability of the institute with resped R&D activities was reviewed on an annual basis.
The PI has been included as a partner or subctmtraic a number of EU and national grants with a
view that it would either undertake an aspect offR&ork or R&D dissemination. 2014 saw the

first successful grants start and the PI receiumegme from R&D dissemination activities as part of
successful national programmes.

3.1 Developing training material for industrial sho rt courses and workshops

A series of training modules have been developedinD the first year the Pl developed a two-day
training course for industry entitled: “Introduati®o piezo materials and devices”. Subsequently the
Pl developed a series of half-day courses aiméuadastrial training. Reflecting the move to digital
delivery the Institute has started to convert thes@ses to online training modules that induséy ¢
purchase. Users are able to complete the trainugses online from their place of employment
reducing the need to travel to the various venues.

Half day training courses available to industry:

* Manufacture and processing of piezo materials

» Characterisation of piezo materials

» Specialist application of piezo materials

» Piezo MEMS: design, fabrication and characterigatio

» Processing and structural characterization of leskd and lead-free piezoelectric ceramics

* Environmental issues and lead-free materials

In addition to the on-going training modules depeld the Institute has also organised a number of
special events including a Masters short courd¢RE METCO, Piezo Institute collaboration) on
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high temperature properties of piezoelectrics welwered in January 2015 in Maribor, Slovenia. It
was attended by nearly 50 people, with 35% fromugtg, including major European companies
Meggitt, Bosch and EPCOS and included industry lepmsacovering commercial developments in
high temperature piezoelectric materials. A induiicused conference entitled “Piezoelectric Micro
and Nano Structures and their Applications” wasie September 25-26014 in Blois, France.
The topics covered were piezoelectric MEMS and NEMS8vices (sensors, actuators, energy
harvesters and ultrasonic transducers) and pieneeeaductor nanomaterials modelling, synthesis
and characterization. More than 60 researchems) findlustry (Xaar, ESAOTE, ST Microelectronics
and VERMON SA) and academia attended with 14 iaviggks.

3.2 Investigation of needs for integration of indus try in education programmes
(including scientist exchanges from industry to aca demia)

Through industry focussed interviews and questioesathe Pl has assessed the demand for
integration of industry in educational programmBegsults from the analysis of industrial needs
indicate that there is an interest in seeing therBVide opportunities for industrial engagement in
educational programmes, however the different foofmrsngagement are not all viewed equally. The
lowest level of interests was seen in supportingc M&el students placed at universities, while the
highest level of interest was seen in having Phidlestts residing in companies. These preferences
show a clear alignment with direct benefit thatampany may receive through support of that
student. To facilitate this opportunity a studextrenge/placement facility has been established on
the Pl website whereby members can advertise appbes for students to spend time in their
facilities. Student members based at UniversitynBimber organisations are then able to access this
information and apply for the relevant post. Studeembers are also able to place their details on
the exchange site where they can be searched wresméd partner organisations. The
Placements/Student exchange portal is also capéblévertising vacancies for graduate jobs so that
students coming to the end of their studies andi@mps may benefit from access to this focussed
market.

Through this activity a number of collaborativeidties have been realised including:

» A study programme for Bologna Masters level at dJbeef Stefan International Post-Graduate
School (Slovenia) focusing on piezoelectric actyaitccluding materials synthesis, processing,
dielectric measurements and finite element modeliag conducted in the study year 2013/14.

* A joint PhD studentship with the University of TeuiFrance) and the Jozef Stefan International
Post-Graduate School (Slovenia) is active.

* A joint EngD PhD studentship with the University ®firrey (UK) and NPL (UK) is active with
the student based at NPL.

3.3 Exploring mechanisms to extend industry partici pation in PIEZO20XX
conference

Piezo 2013 was the first of the PiezoXXX seriesaiferences to have a specific target of increasing
industrial participation. Ways of increasing papation during the preparatory phase as well as the
structure of the conference itself were examined anbest-practice established based on the
feedback received. This best-practice was then isseRiez02015 to ensure a high level of industrial
participation.
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Best-practice for industrial engagement at confezen

» Identify and nominate a single point of contacttbe conference committee to be in charge of
the industrial liaison.

» Use focused/personalised mailing to industrial niggtions;

» Send personal focused communication to previoussing participants;

» Structure conference such that attendees carnivisindustrial exhibitors’ booths throughout the
conference. Organisation of breaks to be held withe exhibition centre is seen as especially
valuable;

* Organise a special session for exhibitor presemtatbn the first day of the conference;

* Have a clear offering on the sponsorship package;

* Have attractive rates for exhibition booths, in@hgdattendance at conference for 1-2 people per
exhibitor.

» Ensure venue has easy access from major interagtioports, roads and public transport.
* Inclusion of industry relevant focussed half dajrting events.

The Piezo 2013 conference ran in March 2013 inAres and was well attended with 77 delegates
(~25 from industry). Piezo 2015 ran in February 20d Slovenia and was attended by over 90
delegates. Piezo 2017 is planned for February #0$¢otland.

3.4 Developing industrial engagement tools for inte rnational conferences

A tool kit has been developed for industrial engaget at international conferences. Common
media can be accessed from the media team andiuseembers’ presentations. Such material is
commonly used in 5-10 international conference gmegions per year. Engagement at such
conferences can be split into three value-basedbgngs depending on the piezo-focus and potential
for membership growth:

» High impact — i.e. sponsorship of event, logo dficial media, Pl material in welcome
pack, stand at event

* Midimpact—- Pl focussed presentation, inclusion RIf showcase slide in member’'s
keynote/invited presentation

 Low impact — Inclusion of Pl showcase slide in nben's presentation.

3.5. Reporting on increase in FV of Pl due to Train ing & exchange activities
conducted outside of the CSA

Financial viability of the institute with respecttraining activities was reviewed on an annualdas

» Training and workshop income: No income has been generated from these courses ye

» Conference income: Significant income has been generated through Biezo 20XX
conferences and associated industrial attendarateudorials. Both Piezo 2013 and 2015 have
generated an operational profit for the institutéhie region of €4,000.

» Exchange income:No direct income could be realised through exckaof staff, however
indirect income is possible due membership feesipaywhere the placement/job portal is seen
as a valuable membership offering.
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4.1 Business protocols for technology transfer cont racts and IPR

Business protocols have been established to mahagerokerage service offered by the institute.
These protocols define how the client relationskipuld be managed to ensure prompt and
professional service. IPR in the initial stages@naged by a PI NDA where appropriate.

Piezo Institute non-disclosure agreement, stan@anas and conditions have been established,

* Non-disclosure agreements - one way and multipke wa
» Standard terms and conditions for purchasing sesvilom Pl
* Model collaboration agreement

4.2 Preparation for Industrial service brokerage.
Through the on-going industrial discussions a sesie non R&D related services have been defined
based on the industry acceptable terms of reference

 On-line brokerage service, connecting member oggaioins in peer-to-peer communities.
Included in corporate membership package.

* On-line job database

e On-line capability search

* On-line knowledge repository

» Enquiries via info@piezoinstitute.com

4.3. Reporting on increase in FV of Pl due to Techn ology transfer & services to
industry activities conducted outside of the CSA

Financial viability of the institute with respecat technology transfer activities was reviewed on an
annual basis. Income has been generated as a oenseqof dissemination services offered by the
Institute.

5.1 Identification of target industries to visit

An initial list of potential industrial partner aagisations was created based on Members’ personal
connections, past attendees at Piezo conferendesoatacts made at international conferences. This
list was used as the basis for the first rounchdustrial engagement. The list has continued to be

updated through direct enquiries received by thstitite, additional contacts at conferences, new

registrations at Piezo conferences and web basedhss.

5.2 Visits to industry

Industrial users of piezoelectric materials andicke have been contacted through in-person visits
and phone interviews. Through these interviewsratyais of industry needs has been performed.
Feedback from visits and industrial questionnairas been used to identify potential offerings and
membership fees that would be acceptable to themeority. These formed the basis of the PI
membership package. Phase 2 visits and intervieare wonducted where the target group was
increased in size and further information elucidate

Two clear points of concern emerged from the petspe of the material producers: reliability/life-
time/reproducibility and film deposition and proseg). Developments in lead free materials were
considered important, but not a high priority witlany companies adopting a wait-and-see approach
due to the opinion that such materials had notdgehonstrated sufficient performance relative to
existing lead-free materials and with the uncetyaimround long term performance and
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manufacturing issues further affecting their uptakiee results generated from the company visits
clearly show an alignment with those obtained ftbe broader web-based study conducted in 2013,
with the analysis revealing that the top threedsf interest are structuring/processing, material
and techniques for characterisation.

It is clear to see from the analysis of visits parfed and engagement with industry that those items
valued most highly are also those that are moffecdif to extract value from but which can readily
be incorporated as a high value membership offei@anversely the less valued items tend to be
high cost items for the institute to deliver ané aesired by a smaller market which makes the
investment of significant resources undesirabléhelong term for financial viability. The institut
has identified a number of routes by which the stnent can be minimised.

Highly valued offerings

» Networking opportunities (48%) — can be provided through conferences anttsliops as well
as through the Institute’s searchable database.

» Brokerage service(48%) — can be provided through Institute’s sealptd database or direct
enquiries ainfo@ piezoinstitute.com

Less valued offerings

» Advice and expertise(16%) — searchable database allows for effectarenpring in conjunction
with events such as conferences, and workshops.

* Education and training (14%) — provision of online training modules redddhe staff resource
required to deliver the material and allows delveithout geographic boundaries,

» Research and developmen{10%) — searchable database allows for effecti@gnpring in
conjunction with events such as conferences, arméishops.

» Standards (4%) — provision of standards via an online seat# repository minimised staff
input and provides an effective dissemination route

5.3 Development of academic and industrial membersh  ip

Based on feedback from questionnaires and industisés beneficial services and membership
package has been developed. Based on feedbacktisooommunity, the most popular reasons for
becoming a member are for consortium building, ssce experts in the field and access to
equipment. At the same time “free membership” wesnsas the most popular fee level, with
respondents also willing to spend up to €500 on bership. Fees above €1000 were not seen as
viable. Based on this feedback the Institute depedozero-barrier entry option (free membership)
with a higher membership grade (400/750 Euro — Sklé&lemic/industry) offering added benefits
in terms of dissemination and market contact. ACEir@lividual membership grade has also been
established for specialist groups such as solestsadr micro-organisations. Clear definitions of
benefits for each grade of membership have bedoulated and are shown on the Institute’s
website.

The zero-barrier entry option (free membership)deen significant growth in membership since the
formation of the Institute with over 500 membersvrizeing registered. Transferring these members
to paid-for membership continues to be a high fyidor the PI through promotion of the benefits of
paid for membership.
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As a way to encourage take up of membership atemndethe Piezo series of conferences receive a
basic level (individual) membership with a view tththey will gain a personal experience of
membership and will be more likely to sign-up iidaing years.

5.4. Development of Industry communications tools

The website is the main communication tool and teesn refreshed on a number of occasions to
offer greater content and user engagement. The #ailable include bespoke membership area,
paid for advertising, job posting, news updatespmated mail out, automatic media feed, as well as
members editing facility.

5.5. Reporting on increase in FV of Pl due to membe rship growth activities
conducted outside of the CSA

Financial viability of the institute with respea membership was reviewed on an annual basis.
Membership income for 2015 is 200% higher than tbaP014 and at a level that is able to sustain
the Institute’s current activities in its own right

The expected final results and their potential impact and use (including
the socio-economic impact and the wider societal implications of the
project so far),

The Pl CSA project’'s aim was to improve the contpethess of European Industry in the area of
piezoelectric materials and devices. The Piezatiuitstis now in a financially stable position from
which to move forward and strengthen this activithe Institute has as its designated officials a
President, Vice President and Treasurer. In additiere are a number of directors to provide
strategic oversight.

The Piezo Institute’s role is to improve the flowinformation and knowledge, skilled people, and
expertise through a range of strategic activitless through these activities that impact will be
demonstrated. Such impact will be manifested betdigect economic benefits but also through the
societal benefits of a more highly skilled workferand the future, more effective, development of a
range of piezo-related devices that will themseleas to enhancements in the quality of life.

e Consortium building. Mechanisms are in place for Piezo Institute memker search a
dedicated database to find expert capabilitiesdargttly build consortia for large scale projects.
The Institute has put in place clear protocols fnaging the flow of information, external
enquiries and members’ enquiries. These protodisy aelevant member’s capabilities to be
collected and searched by other members. Memberghan able to interact directly to rapidly
expedite the formation of relevant consortia.

In parallel the Institute’s conferences, workshapd training events provide a further route for
members interact and build a variety of consortia.

Such consortia building will result in the establigent of stronger and more robust consortia that
will provide a greater long-term impact in termsrefearch outputs and subsequent economic
performance of European companies.

» Continuing professional developmentThe Institute has developed a suite of tools tiifate
the growth of skills of employees of Europe’s orgations. These can be delivered via the
Institute’s on-line courses as well ‘live’ workstsogeld in conjunction with international
conferences.
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The benefits of a more highly skilled workforce amanifold ranging from greater economic
impact through to societal impacts relating to kighuality of life.

Practitioner resources.Through the provision of on-line training and krledge base resources,
practitioners are able to develop their skills @wdess information relevant to their industrial
roles. Impacts will be seen through faster solvofgproblems and the associated market
competiveness that can be realised through fasggronses to an technological challenges that
may arise.

Recruitment pathways.The Institute provides a directed recruitment base that is able to link
piezo-specific job opportunities. With its membersluding academics, student, researchers and
employees the Institute’s recruitment portal pregidhe most effective route for recruitment
within the field of piezoelectric materials and @®s. Faster recruitment of staff already trained
in the area of piezoelectrics provides a direcgléerm economic advantage as inappropriate
recruitment is known to have a significant impasated not only to the direct recruitment cost,
but also the lost productivity through having taitrand develop new employees.

Training pathways. The institute is able to facilitate training atspgraduate degree level
through access to its academic members workingoifaloration with industry. Here the
academic and industrial member work in collaboratly providing routes to postgraduate
gualifications where the students can spend a fgigni portion of their study working in
industry.

Dissemination pathways.With direct access to a dedicated piezo-relatedneonity the Piezo
Institute is able to act as a highly effective disgation route for research active companies and
institutes. This provides a highly effective rofe technology transfer and dissemination of the
latest developments in the field of piezoelectratenials and devices.

The address of the project public website
WWW.piezoinstitute.com

President 2015 Guy
Vice president 2015 Markys Cain
Treasurer 2015 Guylaine Poulin-Vittrant
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4.2 Use and dissemination of foreground

A plan for use and dissemination of foregroundl(iding socio-economic impact and target groups
for the results of the research) shall be estaddisht the end of the project. It should, where
appropriate, be an update of the initial plan imé&x | for use and dissemination of foreground and
be consistent with the report on societal implmasi on the use and dissemination of foreground
(section 4.3 — H).

The plan should consist of:
= Section A

This section should describe the dissemination areas including any scientific publications
relating to foregroundlts content will be made available in the public dmain thus
demonstrating the added-value and positive impiitteoproject on the European Union.

=  Section B

This section should specify the exploitable forema and provide the plans for exploitation. All
these data can be public or confidential; the repoust clearly mark non-publishable
(confidential) parts that will be treated as sughhe Commission. Information under Section B
that is not marked as confidentialill be made available in the public domainthus
demonstrating the added-value and positive impfitteoproject on the European Union.
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Section A (public)
This section includes two templates
= Template Al: List of all scientific (peer reviewgalblications relating to the foreground of theject.

= Template A2: List of all dissemination activéiépublications, conferences, workshops, web sipgdications, press releases, flyers,
articles published in the popular press, videogjiabriefings, presentations, exhibitions, thesitgrviews, films, TV clips, posters).

These tables are cumulative, which means thatgheuld always show all publications and activifiesn the beginning until after the end of
the project. Updates are possible at any time.

There is no R&D funded within this project, hence no scientific publications originated from this work.

TEMPLATE Al: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS , STARTING WITH THE MOST IMPORTANT ONES
Title of I?ermgner:t Is/Will op;an
the identifiers access
NO Title Main eriodical Number, date or Publisher Place of Year of Relevant (if available) provided to
' author | P or the frequency publication | publication pages this

ication?

series publication?

1 | VA N/A N/A N/A N/A N/A N/A N/A N/A N/A

1 A permanent identifier should be a persistent imthe published version full text if open accesalustract if article is pay per view) or to thedfimanuscript accepted for publication (link to

article in repository).
20pen Access is defined as free of charge accessyjona via Internet. Please answer "yes" if the aumress to the publication is already establisheidatso if the embargo period for open

access is not yet over but you intend to establgn access afterwards.
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TEMPLATE AZ2: LIST OF DISSEMINATION ACTIVITIES

Countries addressed
NO. Type of activities3 Main Title Date/Period Place Type of . S'Z.e of
leader audience audience

1 Website NPL www.piezoinstitute.com On-going web all large All

2 Conference JSI Piezo2015 Jan 2015 Maribor, Academic & 80-100 All
Slovenia industry

3 Conference NPL Dielectrics2015 Apr2015 London, UK Academic & 50-70 All
industry

4 Conference UTFR | Piezoelectric micro and nano structures Sept 2014 Blois, France Academic & 50-70 All
and their applications industry

Conference NPL Ferroelectric UK 2015 July 2015 London, UK Academic & 80-100 All
industry

3 A drop down list allows choosing the disseminatitivity: publications, conferences, workshops, weless releases, flyers, articles published inpthyeular press, videos, media

briefings, presentations, exhibitions, thesis,ringavs, films, TV clips, posters, Other.

4 A drop down list allows choosing the type of pubBcientific Community (higher education, Researdhdlustry, Civil Society, Policy makers, Medias, Qtffenultiple choices' is

possible).
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Section B (Confidentiaf or public: confidential information to be marked clearly)
Part B1

The applications for patents, trademarks, regidtdesigns, etc. shall be listed according to theptate B1 provided hereafter.
The list should, specify at least one unique idiemtie.g. European Patent application reference.gabent applications, only if applicable,
contributions to standards should be specifieds Table is cumulative, which means that it shouldags show all applications from the

beginning until after the end of the project.

There is no R&D funded within this project, hence no scientific IP originated from this work.

TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS , TRADEMARKS , REGISTERED DESIGNS, ETC.
Confidential Foreseen
Click on embargo date
YES/NO dd/mmfyyyy -
Application . o
Té?eh?éel,P reference(s) Subject or title of application Applicant (5) (as on the application)
gnts®: (e.g. EP123456)
N/A | N/A N/A N/A N/A N/A

® Note to be confused with the "EU CONFIDENTIAL" classifica for some security research projects.

°A drop down list allows choosing the type of IP rigHatents, Trademarks, Registered designs, Utilitgtels, Others.
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Part B2
Please complete the table hereafter:

There is no R&D funded within this project, hence no exploitable material from this work.

Description Confidential | Foreseen . . Patents or
Type. of of Click on embargo Exploitable Sector(s)  of Tlmetablg, other IPR Owner . & Other
Exploitable i product(s) or g commercial or o Beneficiary(s)
7 exploitable YES/NO date application exploitation ;
Foreground foreground ddimmiyyyy measure(s) any other use (licences) involved
N/A N/A N/A N/A N/A N/A N/A N/A N/A

19 A drop down list allows choosing the type of foregrdueneral advancement of knowledge, Commercialoéggibn of R&D results, Exploitation of R&D resultsa standards,
exploitation of results through EU policies, expibn of results through (social) innovation.
8 A drop down list allows choosing the type sector (N\\@menclature) http://ec.europa.eu/competition/mergers/cases/inder_all.html
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4.3 Report on societal implications

Replies to the following questions will assist tk®@mmission to obtain statistics and
indicators on societal and socio-economic issuesesded by projects. The questions are
arranged in a number of key themes. As well asymiogdy certain statistics, the replies will
also help identify those projects that have showesehengagement with wider societal issues,
and thereby identify interesting approaches toghssues and best practices. The replies for
individual projects will not be made public.

A General Information (completed automatically whefBrant Agreement number is
entered.

Grant Agreement Number: [29059° |

The Piezolnstitut— European Expertise centre for multifunctic
| And integrated piezoelectric devic

Title of Project:

Name and Title of Coordinator: [Professor Robert Dor.

B Ethics

1. Did your project undergo an Ethics Review (and/oScreening)?

« If Yes: have you described the progress of compgamwith the relevant Ethicsy,
Review/Screening Requirements in the frame of gredic/final project reports?

Special Reminder: the progress of compliance with Ethics Review/Screening Requirements should be
described in the Period/Final Project Reports utiteiSection 3.2.2Nork Progress and Achievements'

2. Please indicate whether your project invokd any of the following issues (tick YES
box) :

RESEARCH ON HUMANS

» Did the project involve children? No
» Did the project involve patients? No
« Did the project involve persons not able to givagant? No
« Did the project involve adult healthy volunteers? No
« Did the project involve Human genetic material? No
» Did the project involve Human biological samples? No
» Did the project involve Human data collection? No
RESEARCH ON HUMAN EMBRYO /FOETUS

« Did the project involve Human Embryos? No
< Did the project involve Human Foetal Tissue / Clls No
« Did the project involve Human Embryonic Stem CEESCs)? No
» Did the project on human Embryonic Stem Cells imeatells in culture? No
» Did the project on human Embryonic Stem Cells imedhe derivation of cells from Embryos? No
PRIVACY

- Did the project involve processing of genetic imfation or personal data (eg. health, sexuldb
lifestyle, ethnicity, political opinion, religiousr philosophical conviction)?

» Did the project involve tracking the location orsebvation of people? No
RESEARCH ON ANIMALS

» Did the project involve research on animals? No

»  Were those animals transgenic small laboratory alsitn No

*  Were those animals transgenic farm animals? No
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» Were those animals cloned farm animals? No

» Were those animals non-human primates? No
RESEARCH INVOLVING DEVELOPING COUNTRIES
» Did the project involve the use of local resour(@mnetic, animal, plant etc)? | No
«  Was the project of benefit to local community (czipabuilding, access to healthcare, educatidwo
etc)?
DuUAL Use
» Research having direct military use No
» Research having the potential for terrorist abuse No
C Workforce Statistics
3. Workforce statistics for the project: Pleae indicate in the table below the number of
people who worked on the project (on a headcount i8&).
Type of Position Number of Women Number of Men
Scientific Coordinator 0 1

Work package leaders

Experienced researchers (i.e. PhD holders)

PhD Students 0 0

Other

4. How many additional researchers (in companies ah universities) were
recruited specifically for this project?

Of which, indicate the number of me
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D Gender Aspects

5.

Did you carry out specific Gender Equality Actions under the progci? o Yes
° No

6.

Which of the following actions did you carry outand how effective were they?

Not at all Very
effective effective
Design and implement an equal opportunity pc

ON©)
Set targets to achieve a gender balance in theforoe OO0
Organise conferences and workshops on gt (ONO)
Actions to improve wor-life balanct (ONO)

Uoooo

QO  Other:

7.

Was there a gender dimension associated with tliesearch content- i.e. wherever people werg
the focus of the research as, for example, consunserusers, patients or in trials, was the issue ofegder
considered and addressed?

O Yes please specif |

® No

Synergies with Science Education

Did your project involve working with students and/or school pupils (e.g. open day
participation in science festivals and events, pres/competitions or joint projects)?
() Yes- please specify students attended trainiegts and conferences

O No

72

Did the project generate any science education aterial (e.g. kits, websites, explanatory
booklets, DVDs)?

®  Yes- please specify training material/lecturesferences

O No

Interdisciplinarity

10.

Which disciplines (see list below) are inlxad in your project?
® Main disciplin€:
O Associated disciplire ‘ ) ‘ Associated disciplire

Engaging with Civil society and policy makers

11la

Did your project engage with societal actors y@nd the research| © Yes
community? (if 'No', go to Question 14) ® No

11b

If yes, did you engage with citizens (citizenganels / juries) or organised civil society
(NGOs, patients' groups etc.)?

O No

O Yes- in determining what research should be peréorm

O Yes-inimplementing the resear:

9 Insert number from list below (Frascati Manual).
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O Yes, in communicating /disseminating / using theuhs of the proje:

11c In doing so, did your project involve actors whse role is mainly to
organise the dialogue with citizens and organisediwl society (e.g.
professional mediator; communication company, sciege museums)?

Yes
No

® O

12. Did you engage with government / public bodies orglicy makers (including international

organisations)

No

Yes- in framing the research agenda
Yes - in implementing the research agenda

ONONON /

Yes, in communicating /disseminating / using treuhes of the project

13a Will the project generate outputs (expertise oiscientific advice) which could be used b

policy makers?

O Yes-—as @rimary objective (please indicate areas below- multipleweers possible)
® Yes-—as aecondary objective (please indicate areas below - multgpiswer possible)

O No
13b If Yes, in which fields?
Agriculture Energy Human rights
Audiovisual and Media Enlargement Information Society
Budget Enterprise Institutional affairs
Competition Environment Internal Market
Consumers X External Relations Justice, freedom and security
Culture External Trade Public Health
Customs Fisheries and Maritime Affairs Regional Policy
Development Economic anf Food Safety Research and Innovation
Monetary Affairs Foreign and Security Policy Space
Education, Training, Youth X Fraud Taxation
Employment and Social Affairs Humanitarian aid Transport
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13c If Yes, at which level?
O  Local/ regional leve
O National leve
O European lew
[ International level

H Use and dissemination

14. How many Articles were published/accepted fopublication in | 0

peer-reviewed journals?

To how many of these is open accéSprovided? 0
How many of these are published in open as=journals? 0
How many of these are published in open repitories? 0

To how many of these is open access not provided? 0

Please check all applicable reasons for nptoviding open access:

U publisher's licensing agreement would not permilighing in a repositot
U no suitable repository available

U no suitable open access journal available

U no funds available to publish in an open accessha

Q lack of time and resources

Q lack of information on open access

Qother ...............

15. How many new patent applications (‘priority filings’) have been made? 0
("Technologically unique": multiple applications rfahe same invention in different
jurisdictions should be counted as just one appigcaof grant).

16. Indicate how many of the following Intellectuall Trademark
Property Rights were applied for (give number in
each box).

Registered design

Other

R|O |O | O

17. How many spin-off companies were created feaplanned as a direct
result of the project?

0

I ndicate the approximate number of additional jobsin these companies:

18. Please indicate whether your project has a pmtial impact on employment, in comparison
with the situation before your project:

@ Increase in employment, or X In small & medium-diBnterprises

X Safeguard employment, X In large compani

[ Decrease in employmer a None of the above / not relevant to the prc
[ Difficult to estimate / not possible to quantify

19 Open Access is defined as free of charge accessmijone via Internet.
1 For instance: classification for security project.
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19.

Difficult to estimate / not possible to quantify

For your project partnership please estimatehe employment effect| Indicate figure
resulting directly from your participation in Full Time Equivalent (FTE =
one person working fulltime for a year) jobs:

Media and Communication to the general public

20. As part of the project, were any of the benefiaries professionals in communication of
media relations?
O VYes [ J No
21. As part of the project, have any beneficiarieseceived professional media / communicatiof
training / advice to improve communication with thegeneral public?
(] Yes O No
22 Which of the following have been used to commuate information about your project to
the general public, or have resulted from your progct?
Press Relea a Coverage in specialist pre
d Media briefing a Coverage in general (non-specialist) press
@ TV coverage / repc a Coverage in national pre
[ Radio coverage / report u Coverage in international press
Brochures /posters / flyers Website for the general public / internet
O DVD /Film /Multimedia a Event targeting general public (fesl, conference
exhibition, science café)
23 In which languages are the information productgor the general public produced?
@ Language of the coordina Englist
@  Other language(

Question F-10: Classification of Scientific Disciplines accordirig the Frascati Manual 2002 (Proposed
Standard Practice for Surveys on Research and Expetal Development, OECD 2002):

FIELDS OF SCIENCE AND TECHNOLOGY

NATURAL SCIENCES

1.2
1.3
1.4

15

Mathematics and computer sciences [mathematidsother allied fields: computer sciences anéroth
allied subjects (software development only; haraéwaevelopment should be classified in the
engineering fields)]

Physical sciences (astronomy and space sciengdg/sics and other allied subjects)

Chemical sciences (chemistry, other allied sudgjts)

Earth and related environmental sciences ¢ggolgeophysics, mineralogy, physical geography and
other geosciences, meteorology and other atmosphsciences including climatic research,
oceanography, vulcanology, palaeoecology, otherdaiciences)

Biological sciences (biology, botany, bacterpyl, microbiology, zoology, entomology, genetics,
biochemistry, biophysics, other allied sciences]uding clinical and veterinary sciences)

ENGINEERING AND TECHNOLOGY

Civil engineering (architecture engineeringjding science and engineering, construction ergging,
municipal and structural engineering and otheedlBubjects)
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2.2 Electrical engineering, electronics [electricaéngineering, electronics, communication engineern
and systems, computer engineering (hardware only)na other allied subjects]

2.3. Other engineering sciences (such as chemicabronautical and space, mechanical, metallurgical
and materials engineering, and their specialised $dlivisions; forest products; applied sciences
such as geodesy, industrial chemistry, etc.; the isace and technology of food production;
specialised technologies of interdisciplinary fiels, e.g. systems analysis, metallurgy, mining,
textile technology and other applied subjects)

3. MEDICAL SCIENCES

3.1 Basic medicine (anatomy, cytology, physiologgnetics, pharmacy, pharmacology, toxicology,
immunology and immunohaematology, clinical chergisttinical microbiology, pathology)

3.2 Clinical medicine (anaesthesiology, paediatiitsstetrics and gynaecology, internal medicinegesty,
dentistry, neurology, psychiatry, radiology, thezagics, otorhinolaryngology, ophthalmology)

3.3 Health sciences (public health services, sose&licine, hygiene, nursing, epidemiology)

4. AGRICULTURAL SCIENCES

4.1 Agriculture, forestry, fisheries and allied eswies (agronomy, animal husbandry, fisheries, figres
horticulture, other allied subjects)

4.2 Veterinary medicine

5. SOCIAL SCIENCES

5.1 Psychology

5.2 Economics

5.3 Educational sciences (education and trainimgadher allied subjects)

5.4 Other social sciences [anthropology (social aottural) and ethnology, demography, geography
(human, economic and social), town and country rptagy management, law, linguistics, political
sciences, sociology, organisation and methods, altééeous social sciences and interdisciplinary ,
methodological and historical S1T activities reigtito subjects in this group. Physical anthropology
physical geography and psychophysiology should afiyne classified with the natural sciences].

6. HUMANITIES

6.1 History (history, prehistory and history, tdgat with auxiliary historical disciplines such as
archaeology, numismatics, palaeography, geneaéigy),

6.2 Languages and literature (ancient and modern)

6.3 Other humanities [philosophy (including thettrig of science and technology) arts, history of art

criticism, painting, sculpture, musicology, dramatrt excluding artistic “research” of any kind,
religion, theology, other fields and subjects pertey to the humanities, methodological, historiaat
other S1T activities relating to the subjects iis tiroup]
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