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1.Introduction

Some characteristic features of the Province ohfbrbéave to be shortly highlighted from the
beginning in order to understand the general cantex

Trentino is a very small area. It has a rather tteemsity of population due to the importance
of mountainous areas with forests (0,8% of theomati population on 2,9% of the Italian

territory). On the other hand, it can be considaasdne of the wealthiest areas in Italy. Its
GDP per capita is among the highest at EU levalh@acteristic that is shared with some
other Alpine regions in Europe). Unemployment is.lo

From the 1970’s, growth has mainly relied on taugiconstruction, agriculture (apple and
wine), and agro-food coupled with tourism. From t@90’s, computer and ICT-related

activities started to develop and contribute to tbgional economic fabric, which remains
dominated by SMEs.

From a politico-institutional point of view, thedince is autonomous — Trento Autonomous
Province (hereafter: TAP) — which means that itdfiés from its own tax revenues which are
given back to it by the Italian State. TAP managesordingly a very important budget with

respect to its size. At the same time, due to thiical and cultural context of the Region

Trentino Alto Adige, TAP benefits from the transtdrregional competences to the provincial
level.

A major consequence is that TAP authorities ara position of setting up and developing
their own public policies with solid financial cagies for implementing them.

SomleRTDI-reIated indicators allow for positioning Trentino with respect to tk& and to
Italy™.

The percentage of R&D expenditure in the provinG&P is much lower than the EU 15
average. With respect to Italy, this percentagelase to the national average; it is much
lower than in Lazio and Piemonte (which are rattiese to the EU average); it is lower than
in Liguria, Emilia-Romagna, Friuli-Venezia Giuliand slightly lower than Lombardy and
Campania. However, Trentino remains far from thecBl@na objective concerning the
distribution between public and private R&D expéuadk: 1/3 public — 2/3 private. Public
R&D expenditure (public institutions and UoT) ambtmc. 82 % in 2003 and 77 % in 2005.
This is confirmed by statistical data on human weses in R&D (equivalent full time): if
stability or a slight growth can be observed altimg period 2000-2005, there is however an
imbalance between the public sector (the numbengdloyed people has been growing) and
the private sector (diminution from 2002).

Globally, Trentino has improved its position frolmetbeginning of the 2000’s at national
level as far the % of R&D expenditure in the GDRasicerned.

In addition, R&D per capita is significantly hight#tvan the Italian average and not very far
from the EU average. As public expenditure is pred@ant, it means that TAP clearly
considers research & innovation as a strategiaiprio

A series of reports concerning Trentino RTDI sigée and policies has confirmed this TAP
policy choice.

! Source: TAP.
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1.1. Previous Reports on Trentino RTDI strategies a  nd policies

A ‘Regional Innovation and Technology Transfer &gy’ (RITTS) exercise was realised at
the end of the 1990's under th& Eramework Programme and managed by the Instituto
Trentino di Cultura (ITC). The main findings weransmarised in a publication ‘Trentino
Know-how’, and the RITTS paved the way for 3 ppodjects in the field of RTDI.

The participation of TAP in the RITTS programme vaasearly signal of the commitment of
provincial authorities to have strong policies suipg research and innovation.

In 2003, was published a Technical Report ‘The Bmeand Technology Base of the
Provincia Autonoma di Trento: Capacities, Trendsl @pportunities’, realised by the

Fraunhofer-Institut fir Systemtechnik und Innovasifmrschung, Karlsruhe (ISI). The expert
team provided a number of recommendations conagrttie research system, research
infrastructure, cooperation between research addsiny, improvement of competences and
the development of an entrepreneurial culture effieient and effective allocation of public

funds.

Later on, the TAP ‘Research Observatory’ edited2@83 annual report ‘Scientific Research
in Trentino’ (hereafter: ‘Scientific Research 2003vhich made proposals concerning future
changes, following an evaluation exercise includitigrviews of main actofs

Finally, TAP participated in a FP6-funded proje€eRIS® which included a report on the
‘Regional Innovation System of Trentino’, deliveriedSeptember 2006.

1.2. Recent changes in TAP RTDI policies

1.2.1. Short panorama in 2003

In 2003, the main research institutions funded by TAP were
- Istituto Agrario S. Michele all’Adige (IASMA)
- Centro di Ecologia Alpina (CEA)
- Istituto Trentino di Cultura (ITC)
- University of Trento (UoT)

These institutions were funded through the prodhloudget, the three first ones being part of
the provincial administration, while UoT was a sg&pa legal body as university.

Besides this source of funding, TAP had create?0@0 a provincial fund aimed at funding
research projects on a competitive basis, i.eutiiraalls for proposals.

Calls were open to businesses as well as to résemganisations, among which the four
institutions above-mentioned, which could thus ctament their financial resources beyond
TAP ‘recurrent’ funding (fondi ordinart’).

2 La Ricerca scientifica in Trentino, Rapporto 20@8servatorio della Ricerca, Servizio UniversitRieerca
Scientifica, Dipartimento Programmazione, Ricerdar®vazione, dicembre 2004.

® Template for Regional Innovation as a Tool for Eing out the Regional R&D Investment Disparities
(www.terisproject.ngt TAP was a partner of the project, together Withiversity of Trento and Finnish and
Greek partners.

* La Ricerca scientifica in Trentino, Rapporto 2003.
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The 2003 distribution of funding to ‘organisatidmslonging to the sector of training, research
and innovation’ was as follows

Beneficiaries Amount of funding (MEUR) Distribution (%)
IASMA 25,6 22,63
CEA 2,7 2,4
ITC 29,5 26,12
UoT 27,7 24,51
Funding to public and private 15,1 13,36
bodies (partially competitive

research)

Industrial and crafts businesses 8,3 7,35
(competitive research)

Others 4,1 3,63
Total 113 100

If we limit to funding for research activitiestricto sensuthe distribution appears different:

Beneficiaries Amount of funding (MEUR) Distribution (%)

IASMA 8,54 13,4
CEA 0,81 1,3
ITC 29,5 46,4
UoT 0,52 0,8
Funding to public and private 15,1 23,7
bodies (partially competitive

research)

Industrial and crafts businesses 8,3 13,1
(competitive research)

Others 0,8 1,3
Total 63,6 100

The main differences between the two tables con¢Aa8MA (which had funding for
educational and training activities in particuland UoT (which had funding for operational
activities and investment in facilities).

Between 1999 and 2003, the total funding to ‘orgaimdns belonging to the sector of
training, research and innovation’ had grown by %6Qvhich again illustrates the
commitment of TAP to supporting RTDI.

However, as stated in the foreword to ‘ScientifiesBarch 2003’ written by the provincial
minister in charge of research and innovation, éRkpected diminution of TAP financial
resources in the future led to rethinking publidies with an effort toward rationalisation
while maintaining the key strategic importance w@borting RTDI.
This effort was detailed through listing the folliowy objective&

- Giving more autonomy to research centres and makem ‘leaner’

- Having a clearer definition of priorities and netkiog strategies

- Reducing fragmentation of research

® La Ricerca scientifica in Trentino.
® La Ricerca scientifica in Trentino, pp. 7-8.
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- Paying more attention to innovation to address ldek of specialisation of the
provincial economic fabric (better integration efearch and innovation activities)
- In terms of governance, having new programmingumsénts

It must be noted that these objectives were glgball line with the recommendations
formulated in the Fraunhofer-ISI Report.

1.2.2. The reorganisation of the TAP System of Rese arch & Innovation
(2005-2006)

The Provincial Act of 2 August 2005

This reorganisation which addressed the objectpreposed in ‘Scientific Research 2003’
was implemented by the Provincial Act of 2 Augu802 accompanied by the Multi-annual
Programme for Research 2006-2008:

- Creation of a ‘cooperation framework’ for setting a provincial system of research,
interacting with the national and international dsy with all actors involved in
provincial development

- Creation of favourable conditions for developing iamovation system aimed at
improving the competitiveness of the provincial m@mmic fabric

- Constitution of 2 Foundations transforming the pubtesearch centres into
autonomous legal bodies:

o Foundation Bruno Kessler (FBK) corresponding toftirener Istituto Trentino
di Cultura (ITC)
o Foundation Edmund Mach (FEM) corresponding to thenér Istituto Agrario
di S. Michele all’Adige (IASMA) and to the formere@tro di Ecologia Alpina
(CEA)
The 2 Foundations had accordingly to prepare aogtatieir own project of reorganisation.
They had from their creation the capacity to appiytheir own behalf to provincial, national
and EU calls and to develop a commercial activityhle complying with their institutional
objectives.

The 2005 Provincial Act defined three ‘instrumeoitsction’

- Programming agreements that had to be signed Ww&h2t Foundations, UoT, and

other public bodies

- Calls for financing research projects (competitegearch)

- Provision of financial incentives for innovationr@®incial Act 13 December 1999)
A ‘Single Fund for Research’ was created within gre@vincial budget for funding the
different instruments.
The main novelty concerned of course the programgragreements: as the research institutes
were no more part of the provincial public admirggon, the new legal entities had to
‘negotiate’ and sign agreements with TAP definihg tonditions and the extent to which
they would continue to get recurrent fundinfp(idi ordinari’) from the Province.
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The Multi-annual Programme for Research 2006-2008

The Multi-annual Programme for Research 2006-200&fined a set of objectives and
priority thematic areas, evaluation criteria, ahd type of projects’ expenses eligible to the
‘Single Fund for Research’.

There is an extensive list of 22 priority areas alihcan be grouped into 5 larger research
areas: Materials, ICT, Agro-environment, BiologydaBio-medicine, Human and Social
Sciences.

Concerning the governance of the research systaintlta setting up of an evaluation
mechanism, it was decided to create a ‘Techno-steerCommittee for Research &
Innovation’ and a ‘Committee of Evaluation of Resba

The Multi-annual Programme also established diffefines of intervention’ in relation to
the ‘instruments of action’
- Large research projects, with long-term objectiaad a strategic perspective): to be
implemented through calls and programming agreesnent
- Development projects, contributing to the developmef the provincial territory:
implemented through calls and provision of incesdiv
- Agreements, i.e. programming agreements with then&ations and other public
bodies;
- Exploratory projects: implemented through calls pralision of incentives.

A last point regarded intellectual property. ThevBlepment Agency ‘Trentino Sviluppo’,
which by the way is also a Business & Innovatiomi@® was entrusted with the management
of patents and intellectual property rights beloggio the Province — i.e. concerning research
results obtained due to TAP funding — with the ot of promoting business initiatives on
the provincial territory.

The Programme of Provincial Development for the XII | Legislature

The Programme (PPD) was approved on 29 May 200@eittifies ‘Knowledge’ (and the
System of Research & Innovation) as one of its femategic components, together with
‘Competitiveness’, ‘Solidarity and Employment’, ddtity and Territory’.

It defines the following objectives for the SystefrfResearch & Innovation:

- Increasing the degree of internationalisation efriésearch system

- Increasing the proportion of funding for R&D dengifrom public sources external to
TAP and from the private sector

- Finalising and implementing an assessment systerthefquality of the research
system, based on quantitative indicators and peeeew

- Promoting synergies between the research systenloaatl development based on
high quality innovations, and capable of attracinigate enterprises

" Programma pluriennale della ricerca per la Xlgigatura periodo 2006-2008 (Legge provinciale Psag
2005, n. 14.
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1.3. Today situation

The two Foundations, FBK and FEM, are now legalynstituted. They are engaged in a
process of restructuring corresponding to the maméwork and concerning departments and
units, personnel, definition of their own objecsy@iversification of their financial resources,

definition of monitoring and evaluation indicatoesc.

Each of them signed its own Programming Agreeméttt WAP on £' of February 2008.

Besides the Foundations, a ‘Technological Distiicthovative cluster) named ‘Habitech’ has
recently been created which focuses on sustainatnstruction, renewable energies and
environmental technologies. This creation corredpoto the 2% priority thematic area
(technologies for sustainable construction, renésvabergies) which had not been addressed
so far.

TAP succeeded in attracting a Microsoft R&D Depamiin collaboration with UoT and
FBK. This was an achievement directly related ]dbove-mentioned fourth objective of the
PPD as well as to the idea of creating a ‘coopezdtiamework’ with all actors involved in
provincial development.

In accordance with what was expected, strategicpmtidy focus on RTDI clearly remains,
and to some extent has been strengthened, anddivthgof TAP financial allocations has
been curbed in comparison to the period 1999-2003.

Since the synergies between the research systenfbealddevelopment now constitute an
objective of the PPD, it is interesting to have estimation of the distribution of R&D
expenditure into socio-economic objectives (thedal AP available data concern the period
2003-06):

Socio-economic objective % of R&D Expenditure 2006 Growth in volume 2003-2006
(%0)

Industrial production and 41 +44 %

technologies

Agricultural production and 26 +49 %

technologies

Health 10 + 2269 %

Environment 9 +12%

It appears that priority has been given to theamrai economic fabric (even if some research
has probably benefited to external actors in tleistrial sector). Health is clearly up on the
agenda. The future of environmental RTDI relies tba dynamics of the Technological
District

In conclusion, we can compare the contributionghef Provincial Budget to the different
actors implementing research in 2003 and 2006 wita 2008 Provincial Budget
appropriations:

e —
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Type of expenditure Amount (MEUR) % of Provincial Budget
2008 2008
(as of (as of
2003 2005 | 18.09.08)| 2003 2005 |[18.09.2008
Total Provincial Budget 3956 3915 4419 100 100 100
Contributions to research: Foundatians
and other bodies (except UoT) 54,7 58,8 67,5 1,38 1,50 1,53
UoT 27,7 40,3 41,7 0,70 1,03 0,94
Public contribution to industrial
research (LP 6 + other funds) 835 17,6 39,8 0,21 0,45 0,90
Sub-total without UoT 63,05 76,4 107,3 159 1,95 2,43
Sub-total with UoT 90,75 116,7 149 2,29 2,98 3,37
Source: TAP
1.4. Objectives and conditions of implementation of the present
evaluation

1.4.1. Key issues of the evaluation according toth e terms of reference

The Techno-scientific Committee for Research & latmn decided to provide for an

evaluation procedure by independent experts foligwnodels adopted at international level.
The evaluation procedure was based on the impletientof the evaluation model prepared
by the Committee, “which identifies impact as thesult of the resources and support
provided by the provincial administration, givirige to effects (direct or indirect) which have
repercussions on specific areas such as: the gt scientific knowledge; economic
aspects and consequences; repercussions on tlseodeuniaking process and administrative
management; culture, society and citizens; therenment and sustainability”.

The terms of reference of the evaluation specifiead the evaluation report should support
the process of defining future planning and finahcagreements beyond the present
programming period, concerning the two Foundati&ii and FEM.
The starting point of the evaluation was the “meaguand comparison (positioning within
the international context) of thexientific quality of individuals and their clustering within
scientific structures in Trentino”.
On this basis, the evaluation questions had tosfocutwo areas:
“Analysis of the planning process for activities in relation to obligations and
objectives (and to the resources and opporturatregable)”
- “Analysis of the relationship between the intersgstem and the external context
(evaluation of impac) in the scientific and economic context, alsoefation to the
resources available, the objectives establishedrantkesults obtained”

In order to support the work of the panel of expéhereafter: PoE), it was intended that the
Committee and the provincial administration, intgafar through the Unit ‘University and
Scientific Research’, would provide information,talaand documents, including material
formulated in part, giving a picture of the exigtigsituation; it was also intended that it would
be the task of the Foundations to make availadlghal information and documentation
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requested for the proper implementation of the .l&atadn exercise, in so far as effectively
possible.

Finally, the terms of reference indicate that tseommendations of the POE must be targeted
at three categories of actors — and justified latien to these categories: policy-makers,
Foundations (and their departments and units)arekers.

1.4.2. The implementation of the evaluation exercis e

The PoE mixed scientists specialists of scientiigds covered by the Foundations and
experts of RTDI public policies and strategies ahtheir evaluation.

Two missions in Trentino were organised by Unit idmsity and Scientific Research’ for the
members of the PoE. All members of the PoE wereatd¢ to take part in the second
mission, but those who could not tried to have sgpanterviews at different dates.

The list of actors and stakeholders interviewegiven in Annex 1.

The first mission took place on 23 to 25 July. pstfimeeting was held with the provincial
administration with a presentation of the globaliaiion and stakes by Maurizio Fontanari;
basic data, information and documentation were igeal/to the PoE by the Unit ‘University
and Scientific Research’. There were subsequentimgsewith heads of FBK and FEM and
visits were paid to the Foundations. In additidve PoE had a working lunch with Assessore
Gianluca Salvatori, the provincial minister in ofpaiof research & innovation.

The PoE had an internal meeting on 25 July fomlisthe people they wanted to meet during
their next mission, and discussing a working doaumprepared by the coordinator
responsible for drafting the report. The workingcament proposed a plan for the future
report in relation to the terms of reference arsdriiuted the tasks among the members of the
PoE; the plan was validated by the PoE.

The second mission took place on 11-12 Septemhmrordling to PoE requests, there were:
interviews and meetings with some other researstitiions, and the Vice-Rector of UoT;
complementary meetings with representatives of B FEM; meetings with managers of
Trentino Sviluppo, the president and the administraf the Technological District; a specific
meeting with major stakeholders.

A meeting of the POE was organised in Milano ont&saper 29 to discuss the drafting of the
final report.

The members of the PoE express their thanks totite'University and Scientific Research’
for their help in the implementation of the evaloatexercise, concerning the provision of
data, information and documentation, as well asotiganisation of meetings, interviews and
visits.

Finally, it must be reminded that the exercise wassducted by an international panel of 9
experts. The exercise is accordingly different framevaluation conducted by a consultancy
team. Each expert of the PoE takes its own respitihsifor its share in the evaluation,
especially for what regards the assessment of tf@equality within each Foundation and
within each department and unit (when possible).
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1.4.3. Problems encountered and limits of the evalu ation exercise

It is very important to present the problems tlit POE has encountered and the resulting
limits of the evaluation exercise.

The PoE identified three major problems which bidaudgnits to the evaluation exercise:
* Access to data and information

In spite of the efforts deployed by the provin@dministration, it was sometimes difficult to
obtain data from the Foundations, and in particyaantitative data from FBK. When
valuable data were obtained in a Foundation or sofmi&s departments, they were not in
general comparable to those that could be gotherst The lack of comparability of data
caused some difficulties to the PoE.

Such a situation may be understood due to the erggestructuring within the Foundations
due to the reform resulting from the 2005 Provih&iet. However, it clearly reflects the need
for having appropriate monitoring and assessmesituments, accompanied by quantitative
indicators, within the Foundations, as it will beghasised later in the present report.

» Difficulty to assess the impact on the provinciebeomic fabric and society

The meetings with the stakeholders held in Septemieee extremely interesting, but they
were not sufficient to allow the PoE for providiageally detailed and consistent assessment
of the impact of the research conducted in the Hations in the period 2005-2007 on the
provincial economic fabric.

Addressing impact led the POE more to raise isBuethe future than to answer satisfactorily
the question of present impact.

« Little time available

The short period of time that could be dedicatethéoevaluation exercise reinforces the two
previous problems encountered.

Referring first to what has been said above comegraccess to data and information, the
starting of the evaluation exercise end of Julylitde time to the Foundations for addressing
the PoOE requests and to the PoE itself for proegghie available information.

Second, there was no sufficient time availableciitecting and processing precise data on
impact of research conducted in both Foundationthemegional economic fabric.

1.4.4. Conclusions: specificities of the exercise

The plan discussed in July for the report intedsofpe with these problems.

If it basically addresses the classical items of @raluation study, i.e. coherence,
effectiveness, efficiency, and impact, its chapgetapt the contents of these items to the data
and information available and to the short periddime that was given to the PoE for
implementing its task, while complying as far as$ble with the terms of reference:
» Coherence of the objectives and funding :
o It was possible to address thoroughly the coherehobjectives, but the lack
of sufficiently comparable data concerning theetiéht sources of funding did
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not allow for establishing an entirely satisfactorglationship between
objectives and financial resources
» Scientific quality and effectiveness:

o Scientific quality was the starting point of theBPas stated in the terms of
reference. Due to the timeframe, assessing saeqgtiflity was considered as
the simplest way (if incomplete) to approach effestess

* Governance and efficiency:

o Due to some lack of data and lack of comparabiéfficiency was approached
through a mainly qualitative assessment of the g@aree system both at the
level of the provincial system of research & inntbma and at Foundations
level

* Impact:

o0 As indicated above, impact on the provincial ecomof@bric and society was
difficult to assess in a classical way for at ldasi reasons : the establishment
of Foundations is too recent, and little time coblel dedicated to gather
relevant data. However, the PoE concentrated omtpact of the 2005 reform
on stakeholders of the system of research & innowatnd on issues raised for
the future.

2. Coherence of objectives and funding

Coherence of objectives and funding is directlyated to the “analysis of the planning
process in relation to obligations and objectivaad(to the resources and opportunities
available)” that the PoE is invited to implement@aling to the terms of reference.

The 2005 reform has led to the definition of oljexd, which is in itself an excellent
component of policy-making. However, the multiglciof official documents produced
various lists of objectives, the coherence of wlitiak to be assessed.

2.1. Objectives as in the Programme for Provincial Development
(PPD)

These objectives (see above § 1.2.2) are:
- Increasing internationalisation
- Increasing the proportion of external sources aflfng
- Implementing an assessment system of quality ofréisearch system (quantitative
indicators and peer review)
- Promoting synergies between the research systemlcadl development with a
dimension of attracting businesses

Two of these objectives are strategic: internalisagon and local development. The two
other ones are ‘instrumental’: diversification ohtling sources and assessment of quality.

Concerning the strategic objectives, they are resessarily contradictory; however, the
constraints resulting from the limitation of humand financial resources may make them
conflictual. Pursuing an objective of internatiasation means investing in order to have
world-class research which may divert resourcemftechnology transfer and innovation
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support services. Taking provisions to transfer Kmowledge gained in international
cooperation into services to be provided to theéorea innovation system would surely help
to overcome the problem.

Such a potentially conflicting situation betweeratgic objectives is far from exceptional in
regional research & innovation systémi was illustrated in Trentino by the sensitivity
farmers’ organisations to the reform of FEM.

The ‘instrumental’ objectives are related to theatsigic objectives. The assessment of
scientific quality is a condition for developing da-class research and going at international
level. External resources may come from particgratn EU Framework Programmes, which

in its turn is linked to internationalisation. Theyay also come from contract research with
and technology transfer to businesses, provinciahat. When targeted businesses are
established in the province, there is evidentlytcbation to local development. But there is

also contribution to local development when TAP R&manisations sell expertise and/or
services to external businesses, since they expodwledge’, establish contacts and

cooperation between the region and external acams,— last but not least — increase their
turnover.

2.2. Objectives as in the Multi-annual Programme fo  r Research 2006-
2008

They can be synthesised as follows:

- Strengthening the TAP research system throughasarg quality and assessing it

- Strengthening human capital and creating criticaksnin fields of priority for the
provincial territory, while “in harmony with” Euragan and national policies

- Favouring the interaction between research and pitowincial territory through
strengthened cooperation within the research systathwith businesses, with respect
to the major objectives of territorial development

- Concentrating support on priority areas (prevesgrinentation of public intervention)

- Strengthening the capacity of the research systetvetcompetitive at national and
international level (with opportunities of gettirfignding through national and EU
calls)

- Encouraging research organisations to diversifir gmurces of funding

These objectives are quite coherent with thosen@fRPD. There is an additional objective
which is related to the issue of governance ofrfsearch system, i.e. the cooperation within
the research system (already mentioned in the P@@&ncial Act: ‘cooperative framework’).

The objective of concentration on priority areasmse a little bit in contradiction with the list
of 22 ‘priority thematic areas’ in the same docutménthere a real critical mass in 22 areas ?
Is it possible for the TAP research system to gerimational in 22 areas ? Can TAP afford to
prioritise 22 areas ?

8 An interesting example is provided by the Regiolmaovation Strategy of Central Norway (Trendelag).
Central Norway has less inhabitants than TAP. Tagital city, Trondheim, has 130 000 inhabitantsg an
benefits from the presence of the National Uniwgrsf Technology (NTNU). NTNU objectives are focdsen
world-class research and belonging to internatiometivorks, while local and regional authorities extp
innovation support to the benefit of the territory.
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2.3. Objectives and expected results of the Foundat ions as in the
Programming Agreements (PA)

The PA signed on®1February 2008 list common objectives of TAP ancheBoundation as
well as expected results.

2.3.1. Common objectives

* FBK:
(0]

o

* FEM:

General objective: stability of the objectives (grdee of resources for
maintaining scientific and technological competexce

Specific objectives: making the territory benefigiaf research results in terms
of innovation and dissemination of knowledge; depe&lg high quality
research, with international visibility, focused &ay thematic areas agreed
between FBK and TAP; contributing to the impleméntaof the research &
innovation system through involvement of key actors

General objective: stability of the objectives (gardee of resources for
maintaining scientific and technological competece

Specific objectives: strengthening sustainabilityd acompetitiveness of the
provincial agricultural production; improving theogess of transformation of
foodstuffs, with particular attention to quality dartraceability; deepening
studies on impact of diet on human health (fruiialdgy foodstuffs); deepening
studies on the link between ecology, biodiversitg &io-complexity of alpine
systems

2.3.2. Expected results

* FBK:
0]
0]

oooooo=

Interdisciplinarity

More efficient and coherent organisational modet|uded at administrative
level

Internal and external mobility

Rationalisation of collaborations in particular vitoT

Experimentation of a system of internal evaluadod assessment of impact of
the activities on the territory

Increased internationalisation (personnel and @ietsy

Increased quantity and quality of research and lteswithin a logic of
territorial system

Development of innovative knowledge

More scientific publications at int’l level

Development of technology transfer activities tbgetwith IPR
Diffusion of research results to the territory

Training of young researchers

S&T support to agro-environmental policies in thievihce

Evaluation Foundations Bruno Kessler and EdmundhMaagento Autonomous Province Page 15



2.3.3. Comments on the Programming Agreements

For FEM, pecific objectives seem globally more feed on the contribution to local
development than on the internationalisation ofrészarch system.

Emphasis on internationalisation can be found notearly in the expected results than in the
objectives.

For FBK, high quality research is an objective, l&lturiously the assessment of quality is an
expected result. FEM objectives are much more et specific scientific fields; a direct

link seems to be established between world-classareh and the impact on provincial
agricultural production. This is not surprisinge@nFBK covers a rather wide range of fields,
whereas FEM covers agricultural sciences. FEM doésnention collaboration with UoT.

2.4. Objectives of the Foundations

Since the Foundations are legal entities, theati#led to define their own objectives, which
of course is directly linked to the objective o¥elisification of funding sources.

* FBK (according to its constitution):
o Cultural activities, scientific research, technatad development for both
advancement of knowledge and service to local coniiyu
o Frontier research with interdisciplinary approactd gotential applications,
and cooperation with UoT
o International opening up of Trentino, through intollaborations and
exchange, with involvement of UoT and other keyebf the territory
o Promotion of innovation capacities, involving thexdl business community,
transfer of research results, support to entrepirshe
* FEM (according to the presentation made by R. Viola
o Core objectives: enhancing the Trentino land-b&sethomy and sustaining its
environmental and natural resources through theviggom of education,
research and innovation
o0 Mission: to contribute to the development of a kiemlge-based economy in
the agro-food and environmental sectors, to promaatestainable land-based
economy, to improve the quality of life in a wotltht is rapidly changing
However, the recent and important development ef REM ‘Genetics and Molecular
Biology Development’ leads to consider that thezerss to be to some extent a FEM
‘hidden agenda’ focused on supporting world-clasearch (and internationalisation).

2.5. Coherence of objectives and funding

As previously stated, the implementation of objegti and the diversification of funding
sources are inter-related.

Globally, it is expected that in the future TAP ugent funding (fondi ordinari guaranteed

in the PA) should diminish to the benefit of otlseurces of funding that can be categorised
as follows and related to the PPD objectives:
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Funding Sources

Link to PPD Objectives

EU Framework Programmes: calls for propos
(competitive research)

disternationalisation / Assessment of quality
research

National public funding

Visibility at national lelve/ Assessment 0
quality of research

Provincial calls for

research)

proposals (competiti

y&ontribution to local development

Private sources:

Provincial businesses (contract
technology transfer, services)
Extra-provincial ~ businesses
knowledge)

Revenues of IPR (an open question: for
moment, IPR are managed by Trent

resea

(exporti

rdDontribution to local development

ngnternationalisation / Assessment of quality
research / Contribution to local development
ti@ontribution to local  development
naternationalisation

Sviluppo)

of

of

It was not possible to split the resources of tharfdations and their departments into these
categories in a fully satisfactory and comparaldg.w

The data available at the moment are pres

25.1. FBK

entedfbere

Materials & Microsystems Centre (M&N)

Funding 2005 2006 2007 2008

sources (budget forecast)
MEUR % MEUR % MEUR % MEUR %

TAP 4,03 47 4,44 44,4 5,25 63 7,42 69

fondi

ordinari

EU calls 0,22 2,6 0,15 15 0,52 6,2 0,56 5,2

National 1,64 19 0,45 4,5 0,48 5,8 0,62 5,8

funding

TAP calls 1,79 21 3,44 34,4 1,02 12,3 0,29 2,7

Industry 0,89 10,4 1,51 15,2 1,06 12,7 1,86 17,3

and other

public

bodies

Total 8,57 100 9,99 100 8,33 100 10,76 100

There has been no significant progress toward laagdiversification toward external sources
of funding so far. TAP recurrent funding stays las inajor funding source. However, there is
a tendency to growth of funding from industry ankes public bodies.

° Source: FBK data.
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e IT Centre (IT):

Funding sources 2008 (budget forecast)

MEUR %
TAP fondi ordinary 4,26 46,5
EU calls 2,3 23,5
National funding 0,16 1,6
TAP calls 0,68 6,9
Industry and other public bodies 2,1 21,5
Total 9,8 100

The share of EU calls is important as well as thares of industry and other public bodies.
TAP recurrent funding is less than half of the fioial resources.

* Human and Social Sciences (Centre for Religioudi8suand Centre for Italo-German
Historical Studies:

TAP recurrent funding represented about 92 % @il foinding in 2007 and 93,9% in the 2008
budget.

« Research centres with an agreement with FB&nri in convenzioné®:

These research centres are not part of FBK bulirdeed to it through a specific agreement.

They benefit from PA through FBK.

Funding sources 2007 2008

MEUR % MEUR %
TAP fondi ordinari 4,5 65,2 5,5 73,3
Other sources 2,4 34,8 2 26,7
Total 6,9 100 7,5 100

The distribution of th

e sources of funding is highlariable. However, globally, TAP
recurrent funding is the major source of funding.

19 Source: FBK, Piano dell'attivita di ricerca (biém2007-2008).

idem.
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25.2. FEM

Funding

sources Genetics and Agricultural

2008 Agrifood Molecular Biology Resources Plant Protection | Natural Resources CEA
MEUR % MEUR % MEUR % MEUR % MEUR % MEUR %

TAP fondi

ordinari 4,09 63,41 6,87 76,42 3,85 91,67 2,76 52,98 4,76 2548 0 0

EU calls 0,43 6,67 0,08 0,89 0,05 1,19 0 0,0p 0,006 0,06 0 0

TAP calls 1,09 16,90 1,56 17,35 0 0,04 2,45 47,02 ,414| 44770

Public

bodies 0,22 3,41 0,38 4,23 0,12 2,86 0 0,0( 0,45 4,56 6 01

Private

bodies 0,62 9,61 0,1 1,11 0,18 4,24 0 0,0p 0,24 324 0 0

Total 6,45 100,00 8,99 100,04 4,2 100,00 5,21 100/00 69,86 100,00 6 100

Source: FEM data

It is impossible to have a reliable track recordhef least past years since FEM / IASMA has beelelyireorganised into new departments and

units.

It is nonetheless easy to note that, except forDbpartments Natural Resources and Plant Protecti8® recurrent funding is largely
predominant. TAP calls also provide an importanirse of funding, EU calls playing a significant ppfar the Agrifood Department and private

funding for the Agricultural Resources Department.
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2.6. Coherence: Conclusions and Recommendations

» The two PPD strategic objectives for the systemresearch & innovation —
internationalisation and contribution to local deyenent — should be clearly
hierarchised, in order to provide guidelines to Boeindations their specific priorities
accordingly.

* Within such a context, Foundations have to decitgarly and explicitly their
objectives for a planning period on the basis eftibman and financial resources they
have and intend to have (external resources).

* TAP objectives concerning contribution to local dieypment should target explicitly
specified sectors of the regional economic fabrisextors that TAP wans to develop
(e.g.: sustainable construction and renewable @sergvith the Technological
District).

» Contribution to local development should not lirtot relations with the provincial
industry and businesses. Exporting knowledge naiib® or at international level to
businesses external to the province has to bedenesi also as a contribution to local
development (raising the national and internatiovialbility of the province and
strengthening collaborative links with external caist opportunities of attracting
businesses from outside, marketing the knowledge b&TAP, increased turnover of
Foundations, ...).

* In the future PA, we consider that it is no moreassary to define common objectives
(a useless ‘layer’ of objectives). There must be:

o the TAP objectives which are public policy objeesvand provide the
framework which justifies TAP funding (TAP recurtefunding); policy
objectives are implemented through contractualeagents

o The Foundations’ own objectives, which must glopatbmply with TAP
policy objectives, but can also be specific to eBobindations and correspond
to the funding they can get for implementing them.

* Future PA must include Action Plans in Annex:

o stressing the Foundations’ own objectives (scientifjuality, scientific
objectives, technology transfer, services, expdrtkoowledge, etc.) and
referring to scientific priorities

o defining the road map, actions, instruments forlementing the objectives,
and the related allocation of expected resourcesdrif@ited into sources of
funding).

* Future PA must accordingly include a chapter (ardkt@iled Annex) dedicated to
monitoring and assessment indicators, includingcatdrs concerning the funding
sources per activity and per research project basss allowing for comparisons and
benchmarking (see also § 4. Governance and Eftiglen

* The 22 priorities listed in the Multi-annual Prognae for Research should be ranked
and streamlined
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3. Scientific Quality and Effectiveness

3.1. Foundation Bruno Kessler

FBK has two research departments, each of therdetivinto 2 macro-labs or centres:
- Science & Technology (ex-IRST):
o Information Technology (IT)
o Materials and Microsystems (M&M)
- Human and Social Sciences:
0 Religious Sciences
o Italo-German Historical Studies

They are ‘networked’ with research centres whicliehan agreement with FBKCéntri in
convenziong

The two Centres, IT and M&M, of the former IRST weeorganised with the creation of the
Foundations. Within each of them, were created &ebke Units, Units for Strategic
Applications, Exploratory Projects.

3.1.1. Information Technology Centre

The technical personnel is organised into 9 Rebkedjoits and 2 Innovation Labs.
Additionally, exploratory projects are set up tsttextensions of the centre activities into new
territories.

The FBK Centre for Information Technology has ahtecal personnel of about 160,
including 62 researchers, 58 developers, and 4D.Ftudents. Out of 160, 29 are women,
31 are foreign, and 48 have tenure.

The operating budget for 2008 is around 9,8 MEUR (@EUR for personnel), 46,5 % of

which directly funded by PAT (recurrent funding)dab3,5% by other sources (2.3 MEUR by
EU projects, 0.16 MEUR by National projects, 2.1 Wby Industry and Public Bodies, and
0.68 MEUR by PAT projects through calls).

As a rather rough indicator of scientific outputtihe four-year period 2004-2007, the number
of publications was around 750, 190 of which injt&irnals.

As indicators of innovation, the Centre claims Tnspffs, 2 active Innovation Labs, and
several industrial projects.

Observations and Remarks:

As stated in the FBK Plan for Research Activitige Centre aims at pursuing (a) scientific
excellence, (b) impact on applications, and (c)rmpbon of innovation within the territory.
There is a clear effort, by the direction, but digahe individual units, to rethink and refocus
their activities toward the stated goals.
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The reorganisation into Research Units and UnitsSiwategic Applications or Innovation
Labs is consistent with the broad goals of FBK a#l as with the competence and expertise
of the personnel of the Centre. The explicit phaest of the Units within the engineering-
content-interaction space can prove effective messing relations and opportunities of
collaborations among different units, while keepthg latter at a manageable size (about 15
persons per unit).

Research Units are: Data & Knowledge ManagementMRKEmMbedded Systems (ES),
Human Language Technologies (HLT), Intelligent ifaees and Interaction (i3), Predictive
Models for Biomedicine & Environment (MPBA), Sergiriented Applications (SOA),
Software Engineering (SE), Speech-acoustic Scenaly8is and Interpretation (SHINE),
Technologies for Vision (TEV).

Units for Strategic Applications are: e-Governem@&t®O); e-Health.

Exploratory Projects (EP), foreseen in the 2008 getidand currently active, are:
Neuroinformatics Laboratory (NiLab), Computatior@bgnitive Lab (CCL), eDemocracy
(ED).

Senior Ph.D./pos
Research Unit | Researchers | Researchers Developers tdoc TOTAL
Direzione 1 1
EGO 1 4 1 6
e-Health 1 7 1 9
TEV 2 3 4 1 10
SHINE 1 4 2 3 10
SOA 1 3 3 3 10
DKM 2 3 4 3 12
SE 2 2 5 5 14
PMBA 1 3 6 4 14
i3 2 5 7 5 19
ES 2 7 6 5 20
HLT 4 10 10 5 29
EP 1 1 4 6
TOTAL 21 41 58 40 160

Funding distribution per research group and year

The following tables show the budget of the pe2085-2007 for the IT Centre distributed
into the three different old Divisions (Automatedd®oning Systems - ARS, Interactive
Sensory Systems - ISS, Communications and Cogniieetinologies - CCT), plus the budget
for the activities carried out at the level of tfeST direction (DIRECTION) such as the
amounts for the personnel in the direction staffi the explorative projects, and for
transversal projects.
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ARS 2005 2006 2007 Total 2005-07
TAP Fondi ordinari 1.706 2.002 1.755% 5.463
External resources:
TAP calls 2.160 1.350 611 4,121
EU calls 463 298 383 1.178
Italian Government 551 80 113 744
Others - Industry andl 336 95 513 944
other Public Bodies
Total 5.246 3.824 3.375 12.445
ISS 2005 2006 2007 Total 2005-07
TAP Fondi ordinari 2.039 2.386 2.974 7.399
External resources:
TAP calls 1.183 302 311 1.796
EU calls 1.446) 847 62 2.916
Italian Government 258 4 45 308|
Others - Industry andl 288 589 415 1.292
other Public Bodies
Total 5.214 4,127 4,364 13.710
CCT 2005 2006 2007 Total 2005-07
TAP Fondi ordinari 844 1.139 1.024 3.00P
External resources:
TAP calls 516 260 164 940
EU calls 632 388 609 1.629
Italian Government 41 0 142 183
Others - Industry andl 11 4 21 36
other Public Bodies
Total 2.044 1.792 1.962 5.798
Direction 2005 2006 2007 Total 2005-07
TAP Fondi ordinari 787 823 546 2.156
External resources:
TAP calls 249 0 0 249
EU calls 34 15 45 94
Italian Government 18 0 41 59
Others - Industry andl 234 107 161 502
other Public Bodies
Total 1.322 945 794 3.060
Total Funding* 2005 2006 2007 Total 2005-07 Forecast 2008
TAP Fondi ordinari 5.376 6.350 6.301 18.027 6.837
External resources: 8.450 4,338 4,199 16.987 4.417
TAP calls 4,107 1.912 1.086 7.106 683
EU calls 2.605 1.547 1.661 5.81] 1.943
Italian Government
868 84 342 1.293 161
Others - Industry andl
other Public Bodies 870 795 1.111 2.775 1.630
Grand Total 13.826 10.688 10.500 35.014 11.254
*in KEuro
Comments:
. The total funding includes also the amounts (exgermd incomes) for the direction

of the centre, the amount for the staff of the adiom and the projects at the level of the
direction. These amounts are neither included énréports for the three divisions (ARS, SSI,
CCT) in the period 2005-2007 nor at the level & tbsearch units in 2008.
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. The foreseen incomes in 2008 are higher than ir7 2@0spite of a rather significant
reduction of the foreseen incomes from the TAPscdlhis decrease is compensated by an
increase of incomes from external funding (EU cafid Industry/Public Bodies).

. In 2008, the increase in costs is mainly due tonarease in personnel costs for the
personnel who changed the kind of contract fromaiBAP to one of FBK.

Projects

The following table shows the number of projectstlad IT Centre structured in the three
different old Divisions (Automated Reasoning SystemARS, Interactive Sensory Systems -
ISS, Communications and Cognitive Technologies Tdistributed by type of calls for the
period 2004- 2007.

Projects 2004-2007 Local National International
ARS 5 2 8

ISS 1 2 5

CCT - - 7

Total 6 4 20

Overall remarks

All main research areas of the Centre are scieati§i significant and have wide potential for
applications. They are also consistent with thet@eexpertise.

Every Unit shows significant elements of vitalitydacontributes, in one or more dimensions,
to the output of the Centre. There are perceivdifferences, but the data currently in our
possession do not fully support a comparative amabmong units.

Overall, the publication record of the Centre i@obut there is considerable room for
improvement, both in quantity and quality. Qualitfy publications is of course, as for any
research institution, the recommended priority.

The capabilities to secure external funding areebsist. The current split (relatively close to
50/50) between "institutional" or recurrent TAP diimy and external funding is probably an
ideal situation. Increasing the fraction of extdrfunding, while potentially attractive in the
short term, may compromise the very freedom essdptcreative and innovative research.

The Centre has a good potential in terms of innomaand impact on the industry; this
potential would be strengthened through collaboratvith Create-Net (see below § 3.1.4).
Several of the research programmes have a sokdtdirapplications and are carried out in
collaboration with companies. Some of these conegaare from outside the province of
Trento. In a few cases, new enterprises have séehiram research activities and results of
the Centre.

The training of Ph.D. Students is also a key faasrthey are ultimately the best carriers of
innovative ideas to the world of products and smwi FBK is not a Ph.D. granting
institution, hence the training of Ph.D. happensthe context of agreements with the
University of Trento or other universities. Foristhreason, the synergy with UoT is
particularly relevant, and cooperation should béhter extended and developed.
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The ambition of the Centre to play an active rolgpiomoting innovation within the Trento

territory is understandable and appreciable. Suitisi work is needed, both in terms of
internal organization and in terms of network watther key entities, if this goal has to be
pursued systematically. A delicate point that itternal model has to manage is how to
pursue the objective of local impact in harmonyhwitat of scientific excellence.

The Centre includes a number of scientists of magonal value and recognition, who
contribute to its output, impact, and prestige.t 8nsiderable progress could and should be
made to ensure that (almost) all (tenured) reseesabf the Centre fall in such a category. It
should be considered to implement an incentive egysstimulating excellent research
performance. The creation of the Foundation hasoved some of the constraints,
unfortunately common to most Italian research fngtins, to hire researchers aggressively in
the international market. Going forward, it is @al that the new degrees of freedom be
systematically exploited to hire only top qualitygple in all ranks, the ultimate trademark of
word-class institutions. Target measures shouldideloped in order to raise the visibility
and attractiveness of Trentino as a location foce#&nt research and technological
development.

3.1.2. Materials & Microsystems Centre

Within M&M, Research Units are: New Materials andalytic Methods for Biosensors and
Bioelectronics (M2B2), Plasma and Advanced MatsrigPAM), Bio-Micro-Electro-
Mechanical Systems (Bio-MEMS), Smart Optical Sessand Interfaces (SOI), Micro-
Electro-Mechanical Systems and Radiation Dete¢tdesMSRAaD). The Research Units can
be divided into 2 groups, Microsystems and Matsrial

Innovation Labs are: Microtechnologies Lab (MTLabRenewable Energies and
Environmental Technologies (REET).

There is one Exploratory Project : Computationaldids (CTP).

REET and CTP are new in the M&M Centre and weredettified in the PA. They formerly
belonged respectively to the Microsystems and Negegroups.

The evaluation of the scientific quality of FBK M&@entre aims at defining the quality of
the work performed by the R&D personnel of the itosbn, but also the degree of
dependence of this work on the basic funding coniingh TAP under the PA (recurrent
funding). Another related aspect that is being eslslzd is the level of internationalisation of
the activities, as it can be generally acceptetititarnational success is only achieved if the
institution has previously reached a certain |l@fedxcellence:
- Funding obtained and distribution between TAdhdi ordinari (recurrent funding)
and competitive funding through calls
- Number of R&D projects and distribution betweenioral and international projects
- Technology transfer activities, patents and spfa-of
- Quality of publications
- Training and teaching activities
- Other indicators of excellence and internationélige international networking,
number of visitors, researchers visiting otheriingbns.
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For achieving proper conclusions, not only absolatieles have to be taken into account but
also relative ratios considering the number of aed®ers and technologists working in the
M&M Centre (see table below).

However this information is only available at JA§08, and thus it will be used qualitatively
when getting conclusions. We can observe thahtimber of researchers and technicians is
comparable to other institutions of similar sizat the number of technologists is relatively
low for the size of MTLab. The number of Ph.D. dddst Doc is also considered low as
commented later. 41% of the personnel corresportiddVicrosystems group, 27% to the
Materials group, and the rest (32%) to technoldgscgoport through the Innovation Labs;
these differences have to be taken into accounnvdeking at the funding sources of the
different groups.

Senior Ph.D./post
Research Unit | Head of Unit | Researchers | Researchers | Technologists| Technicians doc TOTAL
REET 1 2 3 1 3 0 10
MEMSRAD 1 3 7 0 0 2 13
MTLAB 1 5 8 5 5 1 25
M2B2 1 5 9 0 2 1 18
PAM 1 2 1 3 0 2 9
SOl 1 2 11 0 1 5 20
BIOMEMS 1 1 3 0 1 5 11
Comp. Phys. 1 1 2
TOTAL 8 21 42 9 12 16 108

Funding Distribution per research group and year

The following tables show the budgets of the per@05-2007 for the M&M Centre
distributed when possible into the different gropkcrosystems, MTLab and Materials).
The tables have been filled in with data receivedatly from FBK. When reading the data,
some considerations have to be taken into account:
- for 2005, no detailed information on budget is &lde between MST and MTLab;
the same for the 2008 budget forecast;
- in 2005 and 2006, data are from IRST while for 2a6ére is a mixture of IRST and
FBK;
- in 2008, the incomes (and expenses) for salamedu@ied in fondi ordinari) have
noticeably increased due to the change of natuiteeccontracts of the personnel).
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MST Funding 2005 2006 2007 Total 2005-07 Forecasp008
TAP Fondi ordinari 1.993.000,00 1.921.000,00
External resources :
TAP calls 502.000,00 550.000,00
EU calls 102.000,0( 288.000,00
Italian Government 433.000,00 412.000,00
Others - Industry and 939.000,00 245.000,00
other Public Bodies
Total 3.969.000,00 3.415.000,00
MTLab Funding 2005 2006 2007| Total 2005-07 Forecast008
TAP Fondi ordinari 558.000,00 1.083.000,00
External resources :
TAP calls 2.186.000,00 137.000,00
EU calls 20.000,0d 24.000,00
Italian Goverment 18.000,0D 71.000,00
Others - Industry and 449.000,00 504.000,00
other Public Bodies
Total 3.231.000,00, 1.819.000,00
MST+MTLAB 2005 2006 2007 Total 2005-07 Forecas2008
Funding
TAP Fondi ordinari 1.947.000,00 2.551.000,0 3.004.000{00 7.5020000, 5.478.000,0Q
External resources: 0,00
Tap calls 1.165.000,00 2.688.000,00 687.000,00 4.540.000,00 292.000,00
EU calls 217.000,0¢ 122.000,00 312.000,00 651.000,00 370.00Q,00
Italian Goverment 1.602.000,00 451.000,00 483.000,00 2.536.000,00 623.000,00
Others - Industry andl 727.000,00 1.388.000,00 749.000,00 1.501.000,00
other Public Bodies 2.864.000,00
Total 5.658.000,00 7.200.000,00 5.234.000,00 18.092.000{00 8.264.000,0
Materials Funding 2005 2006 2007 Total 2005-07 Forecask008
TAP Fondi ordinari 2.082.000,00 1.892.000,00 2.245.000,00 6.219.000,00 1.937.000,00
External resources: 0,00
TAP calls 631.000,00 746.000,00 338.000,00 1.715.000,00 0
EU calls - 28.000,00 203.000,00 231.000,00 193.000,00
Italian Goverment] 35.000,00 - - 35.000,00 0
Others - Industry ang 163.000,00 123.000,00 245.000,00 361.000,00
other Public Bodies 531.000,00
Total 2.910.000,00 2.790.000,00, 3.094.000,00 8.794.000,00, 2.491.000,00
Total Funding 2005 2006 2007 Total 2005-07 Forecask008
TAP Fondi ordinari 4.029.000,00 4.,443.000,00 5.248.000,00 13.720.000,00 7.415.000,00
External resources : 0,00
TAP calls 1.796.000,00 3.435.000,00 1.024.000,00 6.255.000,00 292.000,00
EU calls 217.000,0¢ 151.000,00 515.000,00 883.000,00 563.000,00
Italian Government 1.636.000,00 451.000,00 483.000,00 2.570.000,00 623.000,00
Others - Industry andl 890.000,00 1.510.000,00 1.058.000,00
other Public Bodies 3.458.000,00 1.862.000,00
Total 8.568.000,00 9.990.000,00 8.328.000,00, 26.886.000,00 10.755.000,00

The following conclusions can be drawn from theadatalysed:
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- It is difficult to obtain an average budget for M&hd MTLab, as for example in
2006, it seems that MTLab benefited from a speicid? call

- In spite of the difficulties of calculating averagata, TAP Eondi Ordinari Calls)
funding ranges between 68% and 78% for the 2005-Z#iod depending on the
importance of the non-TAP incomes

- Globally, incomes from Italian government calls aother sources show a high
variability among the period, which means thatstsomehow difficult to make
provisions for the future with these incomes

- In general, incomes from EU FP calls have beereasing in the last years, especially
for the Microsystems group, but also for the Matisrgroup, which shows the interest
of the FBK managers and researchers in increakigig international activities to the
benefit of the diversification of funding sourc@sis is confirmed by distribution of
projects obtained in competitive calls (see below).

- The Materials group has got little funding from thalian calls, but no major
conclusions on the reasons can be drawn from ttzeadailable.

- As there is no disaggregated information for theohperiod concerning the
Microsystems group and MTLab funding, it is onlyspible to compare funding
obtained by the Materials group (about 23%) with tést, which mainly corresponds
to the same proportion in terms of personnel o lgpoups.

To sum up, the amount of funding received per mebes, highly depending on the PA signed
with TAP, is well above the average of other in&ional research institutions of the same
level in Europe. This has allowed for achievinglegree of excellence that will help the
M&M Centre to be successful in the future in intgranal calls.

In the recent years, an already increasing intér@steen shown for being more active in EU
calls, especially for the Microsystems group.

Projects

The following table shows the number of projectshaf two main groups of the M&M Centre
distributed by type of calls for the period 200802, that are related to the funding achieved
in the same period and already presented aboveile \Wifiormation on the distribution of
personnel between the two groups is not availaeiastage, it can be observed that MST is
in general more active in projects resulting froompetitive calls, both areas of research
(microsystems, and materials) being similarly ptised at national and international level by
the EU and many countries.

Projects 2004-2007

Local

National

International

Microsystems (MST)

4

2

10

Materials (MAT)

2

5

2

Total

6

7

12

Data on projects were directly provided by FBKislassumed that this information only deals
with the results from the different research ufitsita di ricercg, and that in addition more
activity is performed under the other instrumergfireed in the organisational model of the
institution: Strategic Application Units, and Exptory Projects. Thus, no commercial
contracts with the industry are included in thddabThe figures provided can be considered
as important despite the fact that the size ofgatsjcannot be concluded from the table.
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We also highlight the number of international potge as a measure of the quality of the
research being performed by FBK M&M. It can be st&t the higher amount of personnel
of the Microsystems group has allowed it for bemgre active in projects, especially
international.

Technology Transfer activities, patents and spin-d

In the period 2004-2007, a list of five patents hasn provided by the Microsystems group,
which is a continuation of the outstanding actiuiigne in the same direction in the past by
IRST.

No spin-off was created in the period, but it hab¢ taken into account that it is difficult in

the areas of Materials and Sensors dealing witldviee: the best business model for
transferring technology is not through spin-offawéver, FBK personnel has shown in the
past that they have been successful in the creatinew companies when feasible.

Publications

The following table summarises the figures in teohgublications, papers and international
conferences for the two main groups of M&M for fhexiod 2005-2007.

Activity Microsystems Materials
Publications 90 84
Int'l Conferences 119 51

These figures are well in line with the size of treups and the quality of research and also
takes into account the difficulty of publishing wds from research on disruptive
technologies, like sensors and microsystems. FaieNals research, as it is in general a more
basic activity, it is possible to deliver a larganount of publications if good characterisation
tools are available. This seems also to be thefcadeéBK as a whole, taking into account the
number of researchers.

FBK also provided full details of the Quality Fataf all the papers published in the period
2005-2007. A set of three Quality Factors are psed that are different from the traditional
Impact Factor of the magazines, as this is notidensd very representative for different
reasons. Average values calculated from the dataded are presented below:

Quality Materials Microsystems
Factor

2005 2006 2007 2005 2006 2007
IQR 69,67 63,71 70,54 77,32 65,23 63,67
IQAL 50,16 49,04 31,06 62,19 35,10 20,93
IQA2 0,69 0,57 0,29 0,89 0,36 0,16

We can conclude that factors IQA1 and IQA2 are ystt relevant, as depending on the
number of citations, and this number is not reprede/e until a certain number of years have
passed after the publication, as in the first yéais possible that many publications are not
yet cited. Thus, looking only at the factor IQR, wan see that for the two groups the average
values range from 63 to 77, which are significart enportant values for the research carried
out. It can be also stated that the publicatemesmostly made on magazines that are in the
list of the most used in the field of Microsysteamsl Materials.
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Quality of research is also confirmed by the numiifeawards obtained at conferences and
also by the number of invited speakers, espedail}he Materials group.

Definition of the Quality factors proposed by FBK:

Acronym | Indicator Operating definition
IQR Journal Impact Factor ranking of the journal, measured orOa- 100 percentile scale
Quality according to the Impact Factor distribution of tfmirnals falling in the same IS
I ndex category. A value of 90 indicates that 90% of tharjals falling in the same
category have lover impact factors than the onstaite.
QAL Article Citation ranking of an article, measured on a 060X cale according to the citation
I mpact distribution of the articles of the same year failiin the same ISI category. A value
Ranking of 90 indicates that 90% of the articles of the saraar falling in the same category
have a lower number of citations than that at stake
QA2 Article Number of citations of an article divided by theemge number of citations of gll
I mpact articles of the same year, falling in the samed&kegory. A value of 1.40 indica’%s
I ndex that the article was cited 40% more often thandiierage.

Training and teaching activities

The educational activities of M&M Centre are maifbgused on national and international
courses. We highlight the Master of Micro-Nanoegivby the Microsystems group and also
an important number of lectures and tutorials gibgnhe personnel of the Materials group.

Concerning te training of Ph.D. students, it issidared that the number of students and post
docs, compared to the number of permanent researishew, and an action for increasing it
should be addressed in the future, as this woulg hereasing international activities,
mobility, and the mid-term increase of the numkgoublications, etc...

Other indicators of excellence and internationalisaon: international networking,
number of visitors, researchers visiting other ingtutions

Both Microsystems and Materials groups have pralvidelong list of collaborations with

international institutions which demonstrate theatality of networking of the two groups

and thus are also good indicators of scientificligqua However, the number of researchers
visiting the institution is low compared to thattwerking success, especially for the
Materials group, which is somehow surprising. @e bther hand, the Materials group
compensates this lack with a significant numberesfearchers of the group visiting other
international institutions. The foreign staff is@avery important for the Microsystems group.

Other indicators for year 2008 (up to date) of FBKM&M research distributed by
Research Units

The following table summarises the additional infation received from FBK that regards
the current activities. It can be observed that thdicators for this year show an
improvement compared to the indicators of previgears, also because, especially in 2007,
the groups and research units have suffered fr@rutitertainties resulting from turning to
the FBK model.
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MTLab SOl MEMSRad BIOMEMS PAM M2B2
Foreign Staff 20 15 11 23 5 5
%
International 9 4 24 7 9 13
Papers
International 5 6 6 19 9 6
Conferences
Patents 0 0 1 1 1 0
Projects 2 6 10 5 1 8
Funding of 280.000 590.000 327.400 258.800 432.000 510.000
projects
Industrial 5 2 10 3 0 3
contracts
Funding of 180.000 81.000 61.500 75.600 0 120.000
contracts

3.1.3. Human and Social Sciences Department

As a premise, we consider that the rationale f@pstting two social science centres in the
frame of the other activities of the Foundatiomdd totally clear. Besides the plans of a third
center (IRVAPP) in the same disciplinary areascaieée extended, and while it is difficult to
say something now about it (IRVAPP was created onMarch 2008), they somehow profile

a general purpose Social Sciences institute, bahather and separate location in the general
system of research institutions. Probably, evemowallg for a reasonable degree of
redundancy which, in organisational design is heags to be ruled out in an absolute way, it
would better to have an ideal canvas with a lightie in which the social science effort finds
an clearer position. Otherwise the risk is thati&dsciences are understood as some kind of
inevitable old relative that must be invited, babody knows why.

The need for social science in the regional reseaystem, characterised by an economic
structure of SMEs and therefore highly osmotic veiticial norms and lore, is indisputable. In
such a situation, the social sciences input irfitdés of innovation and its culture, labour and
production organisation, political exchange and like, is strategically important, and it
would important to redesign the social sciencea ar@ more consistent design.

Centre for Religious Sciences

While consistent with the local cultural history,C&ntre on Religious Sciences appears in
principle as somehow on the edge of the reseastiersyunder evaluation. In concrete terms,
however, the visit to the Director and its stafft lthe impression of a very lively and
productive institution. First of all, the Directgntonio Autiero and governing body are
enthusiastic and quite open to explore and abéstablish contacts locally and internationally
with different realities. Particularly interestimgnd well chosen appeared the initiative in the
field of bioethics, because it allowed the Centrednnect, in its own proper terms, with the
area of natural sciences. Also positive is thgiment on the international exchange activities
entertained by the Centre, which seems to be révedias an important intellectual node in a
wider community.

Evaluation Foundations Bruno Kessler and EdmundhMaagento Autonomous Province Page 31



Centre for Italo-German Historical Studies

This Centre is as clearly a product of a localitran, and an important one at that. The policy
stated by the Director, the highly respected irgaBomal scholar Enrico Rusconi, is a more
traditional strategy of high academic quality rathiean of outgoing reach toward other
disciplines and institutions. There has been ngttble international scholars activities in the
Centre itself, despite the intellectual specifiaitfythe institution, and the Director himself
stressed very strongly the interest in producidignged number of top level scholars, rather
than in expanding the activities and the reachefinstitution. From this point of view, this
Centre is the one in the system that more closedgmble an university institute and in
abstract terms the more viable recommendation sezbesthat of suggesting a transfer to the
University. There are, however, provisos that nigelde taken care of. The Italian university
does not necessarily guarantee always automaticléngl quality, and the issue of personnel
is particularly touchy. If the mainstream thinkingthe PoOE is to favour greater integration
with the University, which seems a reasonable tdoaca great deal of care will have to be
put in the transfer protocols, particularly for wltancerns the research level which means
material research conditions and personnel manageme

Another solution would be to give greater autondmgocial sciences within FBK.

3.1.4. Research Centres with an agreement with FBK (Centri in
convenzione )

These Research Centres are statto sensyart of FBK. They appear however in the FBK
Plan of Research Activities 2007-2008 and PoE mesnhed meetings with heads of some of
them.

There are five such Research Centres:
- Centre of Physics of Aggregate States (CeFSA)
- International Centre for Research in Mathematid&® {0
- Centre of Research and Telecommunications Expetahens for Networked
Communities (Create-Net Services and Create-Netia@ogies)
- European Centre for Theoretical Nuclear PhysicsT)EC
- Research Institute for the Evaluation of Publici¢tes (IRVAPP)

Members of the PoE had meetings and interviews Wi#+SA, Create-Net, ECT and
IRVAPP.

CeFSA

The Institute for Photonics and Nanotechnologies (IFN) consists of a head section in
Rome and two branch sections in Milan and TrerkN ivas established in 2002 by the
merging of thd nstitute for Solid State Electronics in Rome, theCentre for Quantum
Electronics and Electronic Instrumentation in Milan and theCentre for Aggregate
State Physics (CeFSA) in Trento.

The section in Trento is also linked to the Insétfor Bio-Physics of CNR, which carries out
about 50% of the Italian research in biophysicghBuwostitutes of CNR are located at Bovo, in
the same building as the FBK IT Centre.

Evaluation Foundations Bruno Kessler and EdmundhMaagento Autonomous Province Page 32



. Personnel: 16 scientists, 6 technicians, 8 poss,d®d@h.D.. Numbers fluctuate from
time to time. They have recently experienced diffies in recruitment, both for students and
for staff. It is apparently a problem at Europeawel in this field.

. Funding: 1/3 local, 1/3 national, 1/3 European. dlofuinding comes from FBK
(€600,000/yr) and pays for salaries of scientist® fiounded CeFSA in the 1980s. National
funding comes from central CNR (€1,200,000/yr) pagls for salaries of younger people and
people on temporary contracts.

. Areas of work: Innovative materials for sensingy(erefractory sensors for difficult
environments) and photonics (e.g., photovoltaicptical (e.g., optoelectronics) and
spectroscopic imaging. Many sectors are in collaton with FBK, also because they do not
have construction facilities and need to collabmmaith FBK when this is necessary. They
position themselves at the border between basearels and applications but always try and
develop a ‘functional’ prototype.

. Besides FBK, collaborations are active with Uniitgré@Physics and Engineering) and
also FEM (one of their physicists now works at FBEMthe measurement of volatile organic
compounds at ppt level in fruit and cheese preserveetc).

. Advancement of prototypes beyond initial phase 4giace thanks to the network of
alliances with FBK and, partly, the local indust@ur impression is that the networking could
be much improved.

. They consider themselves not very capable of hag@atenting, partly because the
central offices of CNR in charge of IPR have bearakened over the years by the lack of
funding, partly because CNR does not have thisafoctlture, and partly because CeFSA is
too small in itself. There are examples in the pdstliscoveries which were not properly
protected by CNR and went lost to industry.

. Internationalisation consists of: 1) continuousaflof Ph.D. students and post docs
from various parts of the world coming for perioofsa few years; 2) visiting professors
coming for much shorter periods of 1-2 months; &asional longer visits by CNR scientists
to institutions abroad. However, several of theiestists have done their Ph.D. abroad.

. Their future work will largely be within the framenk of the other institutions present
in Trento (FBK, University), although they thinkethhave identified areas of work for which
they have a unique positioning.

. They give a cautious, but essentially positive sssent of the restructuring process
of the Foundations, partly to take advantage odaesh opportunities (strengthen links) and
partly because elements of selectivity and reseassessment needed to be introduced in
former institutes.

Create-Net

It is a non-profit association with FBK and UoT fasinding members. Scientific members
are: Technion (Israél), Budapest University of Temlbgy (Hungary). The role of these
foreign partners had been important at the begmriat is now much less important.
Create-Net declares developing research of exeglem ICT, and especially in
telecommunications.

It started to operate in January 2004 and has nuered a phase of consolidation as a
permanent centre.

Its current strategy is to have more and more eatesources of funding (TAP has provided
‘seed funding’ in the first phase), through progeavith industry, EU programmes
(Information Society) and exploiting IPR. For theomment, Create-Net has projects with
industry (half in the Province, half outside); @ahbeen rather successful with EU calls (leader
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in 3 FP projects); it has filed five patents (net gxploited). There have not been spin-offs
from research so far, but it is an objective (tbegsider having two potential spin-offs).

Within Create-Net, there is a separate group, thgirteering Competence Centre (ECC).
While research groups are highly internationaliseterms of personnel, the ECC has a fully
Italian staff. There is accordingly a risk of hayitwo classes of personnel. Create-Net
management is conscious of the risk: there arentias for research who work with ECC,
and there is an effort to integrate both classesutih the use of experimental facilities and
FP projects.

Regarding evaluation of research, there is a Stiei@ommittee which uses performance
indicators.

Asked if they consider that their future was todree a FBK department, they answered that
it was not on the agenda, and the coordination é=twFBK IT Centre and Create-Net had
started only one year ago, because of the PA. &heyrying to develop a common vision and

common practices; for instance, when a companwyterested in collaborating, a common

meeting is organised together with FBK IT Centrd Blo T for addressing industry needs.

The question is open of their future with respedhe FBK IT Centre. At the same time, they
have a ‘competitive model’ significantly differefitom the IT Centre model, which offers a
promising approach for long-term sustainability tve basis of external funding sources.
However, the strict splitting between research sexdices may be counterproductive in the
long run.

ECT

The European Centre for Theoretical Studies in darclPhysics and Related Areas is a
European research institution established in 1998Ks to the effort made by Prof. Renzo
Leonardi from UoT. The Centre is not a legal bodyd as supported by FBK for
administrative and financial management tasks, evhtl the same time it is scientifically
under the umbrella of the European Science FoundéESF).
The Centre ‘was given’ to TAP after a European cetitipn with other research groups from
other countries, because of the quality of the psap of Prof. Leonardi but also because of
the full support given by TAP from the beginning.
The institute is internationally recognised andoafnancially supported by different
European countries, apart from the EC and the PAE. budget for direct costs per year is
around 1 MEUR and funding sources are as follows:

0 TAP:c. 50%

o EU:c.20%

o France-Germany-Italy: c. 20%

o Other countries: c. 10%

The main goals of ECT are:
o to develop in-depth research in theoretical nuctesnces;
o to foster interdisciplinary contacts between nuclgaysics and neighbouring
fields;
0 to encourage talented young physicists by orgamisiaining projects and
Ph.D. activities;
o0 to strengthen interaction between theoretical apeemental studies.
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Thus, the main activities are training, workshop$ @er year of one week duration on
average) and visitor stages. Around 700 visitonrsyear are hosted in ECT with short and
long stages summing up to 5000 days/year. ECTmt®ades access to its supercomputer

There is no permanent personnel. All researchersnmathe institution for a fixed period of
time. Even the director is elected only for fouasgand replaced after that period. There is a
Scientific Board composed of the heads of the diffedepartments (from different European
universities, etc..) that support the activitiestloé Centre and decide on the projects and
workshops to be carried out every year.

The activities of ECT look for the internationaliesttific excellence and do not have a
specific mission of impacting directly on the adtes of the province.

The only positive impact results from the visilyilof Trentino within the Nuclear Sciences
community because of the establishment of ECT ienf. There is also an impact on
Tourism as many of the international researcleen:ie with their family during their stages.
There are no scientific collaborations with FBK gps, due to the different nature of the
research performed up to now. There are only lgotitions in sharing facilities, etc... for
workshops.

However, FEM/IASMA uses the supercomputer and marodted to the development of the
new computing systems of ECT.

ECT has an activity which is independent from FBI it gives a good added value to the
research activities of the area because of thdlerce and visibility at world level.

It does not seem feasible and necessary that li#sges in the near future. TAP funding
through FBK works well up to now

However, ECT would like to have a well establishath term roadmap in order to give more
stability to the researchers working under contrahts is not possible as the PA of FBK with
TAP is on a short term basis. Thus, the extensiadhe PA to 5+1years for FBK should be
supported, as this is also important of ECT anemwlly other related centres.

IRVAPP

IRVAPP was established in March 2008 and startedwativities in April. It is a non-profit
association the members of which are FBK and thggdRal Institute for Social Research.
IRVAPP wishes to extend its membership to otheraoigations, in particular the Italian
Council for Social Sciences, the Cattaneo Instit{i@gelogna), the College Carlo Alberto
(Torino, Istituto San Paolo).

IRVAPP considers that it could become a pole ofidosciences within FBK. There are
expectations of synergies with FBK on data arclgvin

They do not want to be limited to local issues,reif¢hey are working on the Trentino case.
They consider that it is very difficult in Italy teave a ‘private’ approach of the evaluation of
public policies (the culture of evaluation is pgodieveloped).

For the moment, funding comes from FBK, but IRVA®s to sell training courses to the
Bank of Italy, searches for contract research dppdres, and intends to apply to national
and EU FP calls. However, no business or finarptaal was drafted. IRVAPP Director thinks
that in the future 50% of the budget will go toasads, and 50% to research projects.

The agreement with FBK is that IRVAPP is on a 3rysssting period’.
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Funding is channelled through the FBK-PA with 8@® (EUR this year for carrying out

research. This is a huge amount of money for ayevdated centre of social sciences, and
IRVAPP managers were not very clear about how theyld use this money. The amount is
all the more impressive since there are only 2 peent staff (one secretary, one researcher).

IRVAPP has no formal convention with UoT, while Rgector is Professor at UoT.

The PoE considers that IRVAPP should have a cleantial plan for 2009-2011.Anyway, a
budget of 800 000 EUR should lead TAP to expectortgmt outcomes and results from the
research carried out by IRVAPP.

Moreover, there is no clear perspective on howasitpn IRVAPP at regional, national and
international level.

3.1.5. Conclusions and Recommendations

FBK: M&M Centre
Comments on scientific quality

* The M&M Centre in FBK has a set of internationalagnized researchers that drive a
set of research groups of good average scientifidity. Not all groups have the same
size in terms of the number of researchers, but wiadkem seem to be of a minimum
critical mass for carrying out the associated nesea

» The research areas covered by the different gratppd®ased on the experience of 25
years of IRST and are well in line with the sciBatipriorities of the European
Commission and the Italian Microsystems researdygmamme. It is important to
highlight that not only IT applications but alschets in very important fields like
Health, Food, Energy, Environment, and Productigsié&ns are addressed.

* However, it is sometimes difficult to match thegpities of such scientific objectives
with the impact in the province, as not all sulgemivered by the M&M research units
have direct impact in the local or regional indusiVe think that these differences
among research units are acceptable as far axpleeted equilibrium is achieved at
the higher department level.

 The changes introduced by the direction of the M&Béntre on the internal
organisation of the different research groups haywoved the chances of success, as
in most cases the reduction of the number of rebdares have increased the human
resources and thus the minimum threshold levekiagbachieved, compared to the
former IRST groups.

» Computational Physics is however a very recent\aarg small unit born from PAM
unit. If research performed by Computational Ptgsis considered to be of
importance for the future of FBK, this unit shouljglow fast in the near future
incorporating new researchers and Ph.D. students.

e SOl unit is the opposite example with 20 membersweéler, we do not see any
problem with the work carried out by the biggereagh units of FBK.

* Most of the research units have clear and difféemgsd activities within the research
programme of M&M. However, there is the specifiseaf the MEMSRad unit that
deals with two different subjects (MEMS and radiatdetectors) that apparently does
not show any synergy within both sub-units. Forftitare the real need of conducting
both activities within the same unit should beilked.
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» The M&M Centre has a differential fact that is ditg supported by the MTLab. This
gives a good advantage as demonstration activiaesbe carried out in house, but
also forces somehow to address activities with gh hdegree of technological
development, which means that the research is whffreult to give results at short
term compared to other types of research that @rorb the same subjects but
conducted on a more theoretical level.

* In conclusion, the international networking of M&®kntre is good and the institution
is usually well seen as a good partner in inteomali projects because of their
scientific level and degree of national funding,iethsupports their micro-production
facilities.

Short list of recommendations

» Practically all groups have both scientific ancht@cal support personnel. It is highly
recommended that this remains in the future, @& seen as one of the best ways of
involving both types of work on the same projecfecbives and missions. However,
while it is clear that scientific personnel of th&M Centre may have clear career
opportunities, this has to be also ensured fortékbnical personnel. Thus, not only
metrics based on publications and patents shouttebised for the future for the rest
of personnel.

» The degree of external funding is good despiteay improve for some units that are
more related to national funding programmes. Ha@wrethese research units may
require the help of a centralised department tlmatldvhelp them on the dealing of the
complex European Commission calls and proposals.

* The need of increasing the external funding shbeldeen not for decreasing the level
of internal funding, but as a way of avoiding lesompetitiveness.

» Efficiency of the scientific production process ntagyincreased, by focusing funds in
the areas most likely to produce important reswtg] by encouraging the shift to
publishing in ISI-rated journals.

» Push for increased effectiveness in the sciengifena should remain balanced with
current attention to society and/or local industry.

* The number of Ph.D. students is low in most casésshould increase in order to be
well prepared for future changes on the researdrifes of FBK. A special action at
internal level should be planned to increase thenbmr of students. Deeper
collaboration with University of Trento would help.

* Research on nano-materials and nano-devices isrpe@l hidden in different units
and is not explicitly publicised, which is somehawost opportunity for addressing
new projects, especially at European level, becafighe increasing interest of the
“nano” aspects in all current international reskarc

* The Materials groups should try to be more actigthkat national and international
levels, as the subjects being carried out arenie With the priorities of MIUR and
European Commission.

» Packaging and systems integration seem to be tégsssdeveloped than materials,
technology or device research. However, it is etqubthat research at systems level
will be a must in the more and more competitivedpean research arena. Thus, more
effort should be devoted to reach system-basedtisotu for achieving a higher
industrial impact. This seems to be the caseefdldiation detectors activity.

* A final concern refers to the clean room facilitaMTLab. Such high tech facilities
are in general very expensive and also require t@gburces for daily running. But in
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addition there is also the need of a mid to longitplan of refurbishment in order to
avoid lack of competitiveness in the future.

Overall comments and recommendations concerning FBK

While the PoE has been provided with a wealth édrmation on the FBK, some of this

information, especially some key quantitative nostriegarding publications, funding, etc...,
was not systematically broken down at the levehdividual research units.

This is particularly true of the former IRST. I$ iunderstandable that a substantial
reorganisation (from six divisions to two departtsewith nearly 20 units) makes a detailed
reconstruction of the historical scientific perf@ante rather difficult. Accordingly, while a

global assessment of FBK can be safely developedassessment of the individual

components has to remain at a qualitative level w@ondld need considerable refinement,
based on further information, if it were to provide comparative evaluation of the

components of the Foundation and a basis for reeque)allocation.

Based on publications, projects, funding, inteval reputation of some key researchers,
attractiveness for foreign researchers and studdatslities, etc... the PoOE ranks the
Information Technology and the Material and Micstgyns Centres as good research
organisations with a reasonable balance betweedn &ad applied research. Their capability
to attract third-party funds (mostly from the EUaRrework Programme) is excellent. Some
promising directions of improvement and developnaatoutlined below.

* In some areas (e.g.: Ambient Intelligence), a syymexith other Trentino actors (like
Create-Net) can place the IT and M&M departmentbatop level in Europe.

 The pervasiveness of the managed technologies deteatronics, ICT, ...) provides
ample opportunity for the IT and M&M departmentssteengthen their interactions with
the University of Trento, with FEM (on biosensoaslvanced automation, ...), and with
Habitech (on energy, building automation, etc).

» The regional impact could grow. In particular,ymergy with Trentino Sviluppo could
make it attractive for a higher number of high-testhrt-ups to choose Trentino as the
place where to settle and grow.

* A refinement of the recently adopted matrix orgati@ could better enable the full
exploitation of the above opportunities.

* An internal system of self-evaluation ought to hé m place and perfected in time,
beginning with the collection of data accordingstime homogeneous grids that make it
possible to compare the performance of differeitistand different individuals. Ideally, a
common framework ought to be developed for all aese entities of the Trento Province.

» The definition of objectives, standards, and peldior future hiring of researchers is also
recommended; the management of the human capitaf B essential step in the
transition from good to great.

3.2. Foundation Edmund Mach

In 2007, FEM was organised into five departmentgrifood Quality (QAA), Biology and
Molecular Genetics (BGM), Valorisation of Produetigricultural Resources (VRP), Plant
Protection (PP) and Valorisation of Natural Resesar/RN), to which the Centre of Alpine
Ecology (CEA) was then added in 2008.
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The PA between TAP and FEM (FEM-PA) was signed Bfédbruary 2008 and will be valid
only until the end of the legislature (end of 200Bhe 2008 FEM-PA common objectives
have been indicated above (8 2.3.1).
FEM itself declared its intention to pursue thédwing objectives:

a) Develop innovative knowledge;

b) Increase the number of peer-reviewed publicat@minternational journals;

c) Develop activities of technological transfer gradent development;

d) Increase visibility and transfer of FEM actiggiand results to the Province;

e) Train new scientists and

f) Provide technical and scientific support for Wnzial policies in the areas of

agriculture and environment.

The following sections are structured to providea aeview of the available quantitative data
for each of the five former departments of IASMAgtlevel of information provided by CEA
has been quantitatively and qualitative of muchdopwalue), with each review followed by
some points of analysis and conclusions relatedaith department; b) an analysis of the
effectiveness of the activities carried out in FE8ative to the objectives set out by the
Province in the Provincial Programme for Developtner) a summary of our main
recommendations.

3.2.1. Review of data for the six FEM departments

Structure of the data

Three sources of information were initially prowidéo us: 1) the list of financed projects
(active in 2007) with the specification of the diza, amount and funding body; 2) the list of
publications from 2005 to 2008 (subdivided into @gp e.g., ISlI-rated, non-ISl-rated,
conferences proceedings, etc.); 3) the masks ®rafisessment of the impacts of research,
prepared by the CIVR (the Committee for the Assesdgrof Research). These three sources
however proved insufficient to carry out a detailthlysis at the Department or Research
Unit level, since they reported data aggregatedhiemhole of IASMA. CEA provided only a
preliminary version of source #3) separately fré&x6MA.

We therefore requested additional data (referre2D@v), disaggregated at the level of single
research units for each of the former IASMA deparita (CEA did not provide this
information). This allowed the extraction of thdldaving types of information for each of the
five ex-IASMA departments: 1) the number of peogheployed (subdivided according to the
time spent in research and non-research activit®dsjhe sources of financial support for
R&D (subdivided into: TAP-PA i.e. recurrent fundjingAP-OC — Provincial open calls: other
public funds, EU, private companies and industB))the number of publications produced
(subdivided into ISI- and non-ISI rated and, fo thist type, with the relevant Impact Factors
IF of the journals in 2007 as an indicator of tleeestific ‘visibility’ of the research carried
out'); and 4) the list of collaborations active duri2@07 (subdivided into those internal to
the Province system, e.g., other departments in BERhe University of Trento, those with
other ltalian institutions outside the Trento R&Qstem and those with international
institutions).

2 The Impact Factor of a scientific journal is a measof the number of citations which the ‘averageicle published in
that journal obtains over the subsequent two ydais.not a direct measure of the quality of theesce performed, rather of
the quality of the journal in which the scienc@issented.
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Reviews of individual departments

v AGRIFOOD
This department has the mission of improving thesegal aspects, nutritional value and
health qualities of food products grown in Trentimois organised into four research units
and employs a total of 57 persons (with the eqgamnabf 34 people being research active),
with an overall 2007 budget for R&D of around 6,EWMR. Of this amount, over 80% comes
from TAP, 3% from other public sources, around 8unft the EU and 9% from private
companies. This department shows a good numbeatmial and international collaborations
(13 and 6, respectively), with additional local labbrations with FBK and University of
Trento. The total number of ISI publications in Z00as 29, with an average IF of 2.6. This
department emerges, compared to the other depagnmeex-IASMA, as the only one with a
significant, albeit still quite low, proportion dunding from EU sources (around 8%,
compared to an overall average of 2%) and fromapeigources (around 9%, compared to an
overall average of 3%). The presence of a relatihggh amount of international funding is
also reflected in the number of external collabore, although there is large variability
among research units in the sources of incomesdhentific productivity and the degree of
aperture to external collaborations.
Two of the research units are heavily involved am-mesearch activities (50% of their time or
over), although one of them (Quality Lab Analyseppears able of maintaining a high
number of collaborations, while carrying out a higtoportion of non-research work. The
second unit with a high proportion of service w(rk., Food Technology and Microbiology),
which is also the smallest unit of the departmapipears to have produced no ISl-rated
publications and only one non ISl-rated publicatior2007, with very little evidence of the
existence of a network of collaborations at alklev
Overall, this department shows good signs of aarefbwards an increased presence in the
European scientific arena, which needs to be exgmhahd consolidated. There is however
concern that some of the other units more heamNylved in service work to the local and
national industry do not appear able to join irs tbkpansion of the scientific endeavour. At
the same time, FEM needs to find mechanisms toepresthe close links between the
analytical services facilities and the state-ofdineexpertise available in the research units.

v GENETICS AND MOLECULAR BIOLOGY
The mission of this department was not stated enl&SMA Annual reports for 2006 and
2007. The various units carry out research on #mnics and bio-informatics of apple and
grapevine, development of molecular maps and marker molecular breeding, gene
isolation and characterisation of gene function.
It is organised into four research units and enmpkyotal of 37 persons (all of them research
active), with an overall budget for R&D of aroundVEUR. Of this amount, around 93%
comes from PAT (almost entirely made up by the elenof core funding), 4% from other
public sources, around 1% from the EU and 1% framage sources. It is thus heavily
dependent on the core support from the Provincés @hpartment is fully committed to
research activities, with no component of servideshows a good number of internal and
national collaborations (17 and 9, respectivelyithaugh the number of international
collaborations is still, and rather surprisinglyelatively low. On the other hand, the
department is rapidly growing through active intgronal recruitment. This is expected to
result in an increased number of internationalatmrations in the near future. The total
number of ISI publications in 2007 was 30, witheaerage IF of 2.1.
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This is the flagship department for FEM in termsngérnational visibility, because it carried
out the genome sequencing of grapevine and is rdlyrenvolved in apple genome
sequencing.

Significant investment in instrumentation and teabgical support has taken place recently
to allow expansion in areas of bioinformatics, ncalar biology and functional genomics.
This department has the potential to become a n@dseantre of international relevance. To
achieve this, it has, in our opinion, to: a) impgahe quality of its publications in terms of
their impact factors; b) further develop nationatlanternational collaborations; c) establish
and retain its presence within international neksoto allow it to enter into EU-level
consortia and bring in external cash; d) develomisé-level University courses and Ph.D.
programmes, in collaborations with the Universiiyid f) develop a strategy to retain its
research momentum in the long-term, via the proomotif synergies between high-quality
research and local development (i.e., patent dpusat, spin-off companies, etc).

v AGRICULTURAL RESOURCES
This department carries out research on the plogitdl, biochemical and nutritional factors
for grapevine, apple and soft fruit, breeding alwhal selection, development of agricultural
techniques and diversification of mountain agriatdt systems (animal husbandry, grassland
management).
It is organised into three research units and eyspdototal of 55 persons (with the equivalent
of 26 people being research active), with an oVéralget for R&D of over 4 MEUR. Of this
amount, over 92% comes from TAP (entirely made ypegurrent funding), 3% from other
public sources, and around 1% from the EU and 4 forivate companies. This department
has a low number of national and internationalatmitations (three and five, respectively),
with the local collaborations limited to the otldpartments within FEM. The total number
of ISI publications in 2007 was only 6, albeit wah average IF of 3.2 (the highest of all five
departments).
This department emerges, compared to the otherrtdegrats in ex-IASMA, as the one
characterised by a marked profile towards the gromi of services to the agricultural
industry, rather than fundamental or applied sdientesearch. In addition, many of its
personnel are directly involved in the managemémixperimental farms and field trials. The
number of external links is also generally rattwav,lin some cases extremely low, possibly
reflecting the past difficulty of integrating traidinal breeding trials within larger research
networks (either national or international). Muchtbis resource is now acquiring a new
value, thanks to the rapid advances achieved ialmmation with the Genetics and Molecular
Biology Department.
In addition, the vast collection of grafted matkridas proved of value outside of the
Province’s territory. Nonetheless, a point of refilen for this department is whether the effort
currently required to manage all these trials ®ified and whether resource use is already
optimised. In general, all research units are hgawolved in non-research activities with a
relatively small number of people carrying out mokthe ISI-rated research output for this
department. In some cases however, even this llistbh does not appear sufficient to
explain the observed levels of publication. Fotanse, the data for Fruit Tree Farming show
an annual investment of above 2 MEUR in R&D for 20@ith a corresponding production
of only two ISl-rated publications (plus 5 non Iated ones) in the year. While we
acknowledge the many limitations of our analysig).(elack of correspondence between
yearly funding streams and publications), the fgremains far too low, also considering that
2007 was a bump year in terms of publications §setion below) and that the unit employs
12 research-equivalent (six of whom senior) people.
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The integration between traditional plant breederd molecular biologists should be further
encouraged for its potentialities. It should als® fecognised that the diversification of
mountain agricultural systems (and the researclessacy to support this) is a fundamental
component to allow retaining a vital mountain eaogpwith its reflections on the ecology of
alpine landscapes and on tourism. However, suatares should be encouraged to assume
more of an international perspective, as, e.g.h quoblems are likely to be shared across
much of the Alpine region (i.e., crossing severarders), yet little evidence of
internationalisation was found.

v PLANT PROTECTION
This department has the mission of providing suppad improved control strategies for
integrated plant protection based on new knowleslyg new technologies. It is apparently
organised into one large research unit (now alsorporating SAFECROP) and employs a
total of 41 persons (with the equivalent of 37 gedmeing research active), with an overall
budget for R&D of over 5 MEUR. Of this amount, 10@%mes from TAP (roughly equally
balanced between recurrent funding and open cali), no contributions from other public
sources, the EU or private companies, making tegmadment currently entirely dependent on
the PA and the TAP-OC. It provided no evidencewfently active national and international
collaborations (zero for both categories), with libwal collaborations limited to two examples
with other departments within FEM and one examgté tihe University of Trento. The total
number of ISI publications in 2007 however was W@h an average IF of 1.7 (the median
was 1.1, reflecting the presence of two much lakgdues, the result of work first-authored
elsewhere; 1.1 is the lowest IF recorded amonghall departments). The lack of active
international collaborations is all the more swing since SAFECROP was launched as a
joint venture between IASMA and several other Eeaspinstitutions. This may be taken to
indicate either that the data given to us contaimes significant errors or that past active
international projects have dried out and havdetbto further developments.

v" NATURAL RESOURCES
This department has the mission of advancing eamdbdgnowledge for the purposes of
understanding, managing and conserving biologieaburces for their natural, aesthetic,
recreational and economic values. It incorporateslargest number of research units (five)
which also appear to be internally wide-rangingvezng a suite of areas from limnology,
forest ecology and physiology, agro-meteorologynatology and aerobiology to biomass
and renewable energy. Some of these areas haveusbyioints of contacts also with
activities carried out by CEA. It employs a totdl 52 persons (with the equivalent of 37
research-active people), with an overall budgetR&D of over 10 MEUR. Of this amount,
over 93% comes from TAP (roughly equally balancetiMeen recurrent funding and open
calls), 5% from other public sources, 0% from thé &d 2% from private companies. This
department has the largest number of internalpnatiand international collaborations (29,
23 and 23, respectively), although as said abdwe dbes not seem to have led to high levels
of external funding. The total number of ISI pubtions in 2007 was 17, with an average IF
of 1.7 (among the lowest).
Not surprisingly, given the large number of actest large variability was found among
research units in their performance. In general Mdlues of indicators such as the number of
ISI-rated publications/active scientist or the amtoof money spent per single ISl-rated
publications were within the range found for theestdepartments, with the exceptions of the
two research units of Biomass and Renewable EnanglyMolecular Ecology. These two
departments had very low values for the first iathe (0 and 0.2 ISI 2007
publications/scientist, respectively) and very higlhues for the second one (0,8 MEUR spent
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with zero publications produced and 4 MEUR sperthwne ISI-rated publication produced,
respectively). Even considering non ISl-rated pdilons (four and one, respectively), the
numbers remain extremely low.

v CENTRE OF ALPINE ECOLOGY
The quantity and quality of data available for C#&ére significantly lower than for the other
ex-IASMA departments, making our analysis all therendifficult. We base our conclusions
on the scattered information contained in the prielary version of the research masks
submitted to us, the talk gave by Dr. A. Rizzoli 2 July 2008 during our visit to IASMA
and various talks with other people during ourtsiga July and September.
The mission of CEA is the study of alpine naturabsystems and cultural landscapes. It
focuses on three major research areas: Animal ggadmd biodiversity; Forest ecology;
Human ecology and sustainable development. Indbke 3-4 years, CEA has undergone a
traumatic restructuring phase, with a significaeduction in the number of people employed
(from 51 to 38) and the departure of key reseaigirds, which had been very successful in
attracting externally-funded grants (especiallynirthe EU) in areas of significant public
interest. Much of the reduction in personnel hdsernaplace in the category of the non-
permanent staff (employed using the ‘co-co-co’ safe which has declined from 33 to the
present 17, now employed using the new contractrsehfor the Foundations. The funding
has also declined tremendously, down from a pedkwfactive EU-funded grants and one
important national project in the period 2002-2006.
The figures quantifying the full economic cost sirs¢éd by the province to support CEA in
2007 (either via the TAP recurrent funding or TARXvere not available to us, although the
PA for 2008 gives a figure in excess of 3 MEUR. Tiuenber of publications also appears to
have declined dramatically during the last 3 ydfnmm a peak of 18/year in 2005 to about
12-14/year in 2007-2008). The ISI-rated articlestiie period 2004-2006 was 63 (i.e., a mean
of 21/year), while the value for non ISl-rated oves 161.
Overall, we underline the poor policy choices whichve led to the loss of important
scientific figures in the provincial landscape st field and the presence of significant
overlap of competences between areas of work daoi¢ by CEA and by some of the
departments in the ex-IASMA, especially by NatuR#sources. The current process of
restructuring, which has followed the suppressib€BA and its incorporation into FEM is
likely to continue in the future and opportunittesallow the formation of more homogeneous
groupings within FEM should be exploited.

3.2.2. Overall remarks on the Foundation Edmund Mac h

Productivity

Overall, FEM employs around 240 people for a togarating budget in 2007 of around 35
MEUR (numbers for 2007 of course do not include ¢CEAhe masks providing data
separately for each research unit give a total rurob 104 ISI-rated publications for 2007.
This number however is likely to be a gross ovarese of scientific productivity for 2007
for the following reasons: a) it was obvious frolose inspection of section 4 submitted by
each department (‘Publications and IF in this whitesearch’) that some publications were
either in press or published in 2008 (not 2007 uw@@s; b) it is also likely, given the degree
of integration among units in FEM, that individyalblications were included in multiple
units at the same time. We cross-checked our tofigisthe total given in the document ‘List
of Publications’ of Edmund Mach Foundation, sepdyatfor I1SI- and non-ISl-related
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publications. For ISI, the numbers were as follo8&in 2008, 61 in 2007, 38 in 2006 and 36
in 2005, supporting our arguments that overall FEEMEl productivity for 2007 was much
lower than indicated by the sum of the numbers ipiex by each Department separately. The
number of 61 also agrees well with the number ofgs@n in Table 0 of the CVR masks,
under the heading of Total Number of ISI articles.addition, it is also obvious from the
numbers above that our analysis of productivitytha single year of 2007 reflects the rather
unusual productivity registered in that year, watmumber of ISl-rated publications about
40% higher than in any of the preceding years. i@ndther hand, the trend for 2008 (the
publications were supplied to us during the sumpegiod, which extrapolated to 12 months
would give a total of about 50 publications) appe&n support the contention that
productivity during the last two years has beemaasing significantly.

Efficiency

The trend of increasing recent overall productivigeds to be considered in the context of the
significant increase in public spending in R&D fBISMA and now FEM, which has brought
in an increased number of personnel during theféagtyears. Also, the overall number of
240 personnel for 2007 incorporates a significanpgprtion of time involved in non-research
activities (primarily extension), with variable partions from department to department, as
has been remarked above. Correcting the numbethéofigures supplied of percentage of
time dedicated to non-research activities givesgaré of research-active person-years of
around 171 for FEM as a whole in 2007. Hence, prodty in terms of ISl-rated
publications per person per year (corrected tochttee double-counting problem mentioned
above) gives a figure of about 0.36 ISl-rated pa#tions/ research active person/ year. As
mentioned above in the analysis of individual depants, this average (which is already
quite low compared to international standards) igléarge variability among research units,
with values ranging from 0 to slightly over 1.0 4@ted publication/ research active person/
year.

As mentioned above, total IASMA spending for 208@ahed almost 35 MEUR. Given that
61 ISlI-rated publications were cited for 2007 (wittuch lower numbers for earlier years),
this gives a figure well in excess of €500,000M&kd publication. Even considering the
significant recent spending in facilities for neabbratories, the number remains well in this
region of very high spending per publication, matarly for some research units, with values
occasionally as high as €1,000,000 to €2,000,@¥eréted publication.

Quiality of scientific production

An additional element to consider is the overalblgy of the scientific production, as
estimated via the Impact Factor IF of the journaltere the publications were lodged. This
averaged around 2.2 for all the departments (wittinge from 1.7 for Natural Resources and
Plant Protection to 2.9 for Agricultural ResourceShother metric of productivity could be
the amount of spending for one publication of IFFhis measure equals about €250,000/1SI
publication of IF=1. Hence, even considering reseaguality, all measures of spending
agrees that, relative to the significant investraaarried out so far, international recognition
of scientific productivity (via publication in peeeviewed journals of high quality) is still
very low, in terms of quantity and quality.

Research outputs by FEM are not limited to ISldapeiblications. For the years 2005 to
2008, our data showed a total of 223, 252, 250 &maon-ISI-rated pieces of work (i.e.,
conference proceedings; publications in journalhwio IF, book chapters, publications in
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non-specialised journals; but excluding oral comitations, abstracts of papers and posters),
showing a very large prevalence of non-peer reviewerk over internationally recognised
production. Overall productivity (the sum of ISIcamon ISl-rated publications) varied
between two and four articles per scientist per yea all departments, which is a more
acceptable measure of overall productivity, evensmtering the double-counting problem
mentioned above.

In addition, over these four years, the ratio ofri8ed to non-ISl-rated publications has
changed from 0.16 to 0.15, 0.24 up to 0.49 foritkkemplete figures in 2008, showing a clear
trend towards a more balanced ratio between theypes of scientific output.

Publications in journals with no impact factor onrjournals with low impact factor can occur
for a variety of reasons, but principally eitherbacause of a low scientific quality overall of
the research project (no clear hypothesis, backgrglanning, bad project management, lack
of awareness of current scientific debates); anb)dsecause the research project (although
well planned and carried out) was largely confirongt as opposed to cutting-edge science.
Both causes are possible and they cannot be segarsing our data.

3.2.3. Recommendations

* If a formal separation between services and rekeigrcarried out by division into
different departments, points of contacts and mfaion transfer between the two
components must be encouraged, e.g., by providpgprtunities for the ‘service’
people to be temporarily seconded to the ‘reseaedins and vice versa. This will
avoid the risk of the two components of the systhifiing apart over time in their
objectives and approaches to the problems.

* The push to promote the development of externatligh must be facilitated by
establishing an office dedicated to supporting i@ppbns to external bodies (e.g.,
EU) and reviewing the upcoming grant opportunitideasures should also be taken
to train researchers with the same objective

* For those without a Ph.D., existing staff must beosiraged to obtain this level of
postgraduate training (e.g., by allowing them tbteee aside towards it) to increase
the quality of the research carried out and in@dag likelihood of publication in
high-impact journals.

* Whenever scientific excellence is an objective fgrarance (i.e., the capability of
attracting external funding and producing high-gualesults published in top-class
journals) must be rewarded by appropriate mechamigng., by awarding additional
financial support to those groups, by giving themrenexternal visibility and by
providing career advancement opportunities. Perdmiga should be rewarded for both
permanent and non-permanent staff.

» Efficiency of the scientific production process mbe increased, partly by focusing
funds in the areas most likely to produce importasults, and partly by encouraging
the shift to publishing in ISI-rated journals agpoped to non ISI-rated publications.

* The reasons why so many articles are currently gtdmhfor publication in non ISI-
related journals or in conference proceedings rnestlentified and tackled.

* The collaboration with the University should be amged with the activation of new
programmes of postgraduate training (particulatlyCP programmes) in appropriate
disciplinary areas.

* Push for increased effectiveness in the scierdifena should remain balanced with
current attention to society and/or local industry.
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4. Governance and Efficiency

The reform of the Trentino Research & Innovatiost8gn is very recent. It has only started to
be implemented. The PA with the Foundations wegnesl ' February 2008. The new
labour contracts between the Foundations and pesonnel are only partially applied. In
addition, various initiatives have been launchedtha very last past years, such as the
Technological District Habitech, IRVAPP, giving thepression of some confusion.

As a consequence, the governance issue appeakiegsssue for the future of the Provincial
System, and in particular for achieving higheraéincy,

We consider that the governance issue has to bhessddi at the level of the Foundations and
at the level of the entire Trentino Research & hatmn System through the relationship that
the Foundations have with the other actors of tyste®n.

With respect to the previous chapters of the presemeport, this one has no descriptive
part and is mostly focused on recommendations.

4.1. Governance and Efficiency at Foundation level

4.1.1. Clarification of objectives

A first point was already addressed concerningcthgfication of objectives (above: § 2.6),
which has a direct relation to the governance systethe Foundations.

Besides the TAP policy objectives, the Foundatibage to determine by themselves their
own objectives. The existence of two groups of cibjes has to be directly linked to funding
sources. The TAP policy objectives have to be imeleted by the Foundations : a) for
institutional reasons (the President is appointed AP and TAP retains a key role); b) in so
far as they get recurrent funding through PA. Fatiioths are expected to develop their own
strategic and scientific objectives through thapacity to get funding from various calls
(EU, national, provincial, others) and from theustty.

However, determining objectives is not sufficieite Foundations must precise their
roadmaps and action plans to achieve these olgsctas well as the human and financial
resources they intend to devote to implementingnthdt the same time, appropriate
indicators and monitoring measures have to be eéf{eee below).

This does not mean that there is no relationshtpvd®n the two groups of objectives. For
instance, TAP may encourage some Foundations’ igscthrough matching funding (e.qg.:
providing seed money for preparing FP proposalscatling extra money when Foundations
win EU FP projects). However, it must be made quiear that the Foundations have from
now their own strategy and are no more part of pAbBlic administration.

13 This is a general problem in Europe as put in@wie in the study “Strategic Evaluation on Innavatnd
the Knowledge-based Economy in relation with theia@tiral and Cohesion Funds for the ProgrammingpBer
2007-2013" (European Commission, DG REGIO, 2008)ised by Technopolis Group, Ismeri Europa, Lacave
Allemand & Associés, Logotech, and MERIT.
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4.1.2. Monitoring and assessment indicators

At TAP level, two committees are implementing ewion tasks: the Technical and
Scientific Committee for Research (CTS: projectaleation, including selection, monitoring
and check-up of results); the Research Evaluatiomr@ittee (CVR: ex post evaluation of
results, analysis of effectiveness). They haveagktled their own Impact Evaluation Model.

Monitoring and assessment indicators have to bmetbfaccording to the types of research
and the objectives of the Foundations. The cleéinitten of the Foundations objectives is
thus the pre-requisite for an adequate measureoh@etformance.

Both PA with FBK and FEM have an article 8 dealimigh the evaluation of the results of
research activities. In addition, the FBK-PA putsoag the expected results the setting up of
“an experimental system of internal evaluation ar@hsurement of impact”. FEM has started
working on indicators. FBK has presented a firsppiag of intellectual capit4t (there are
well established examples of good practice of meteaentres, e.g. Research Centres
Seibersdorf and Salzburg Research Centre in Alsteia overview of all intellectual capital
reports of all Austrian universities is provided dhe website of the University of
Innsbruck®).

We consider that it is urgent that the Foundatefine and adopt a coherent and articulated
batch of monitoring and assessment indicators dagguquality of research as well as results
and impact at department level, and as far as lgesat unit level. This batch of indicators
has to be defined with respect both to TAP polibjectives (as criteria for recurrent funding)
and with Foundations objectives.

Results and impact have to be put in relation Witiding allocated, at research project level,
and for what regards extension services, per tygemwices.

We suggest that the batch of indicators shouldi®audsed and finalised with CTS and CVR
and should be globally the same for both Foundation

The definition and adoption of indicators is a atiod for an efficient management of
research activities and extension services of thanéations.

4.1.3. The Scientific Committees of the Foundations

Each Foundation has a Scientific Committee.

For instance, FBK has a Scientific Committee coregosf 7 members, appointed for a 4-
year term, which provides advice to the Presidemd & the Board. Formal advice is
requested for multi-annual programming. Memberseh&y be of high and recognised
competence in the scientific fields which are ofjanamportance to the Foundation. It must
be noted that this raises a specific problem foK kBth respect to the two research centres of
the Human and Social Sciences Department. Theyhedown Scientific Committee before
FBK was set up, and now there is a single FBK SidietCommittee which, not surprisingly,
does not addresses the particular needs of theentves. The result is that the two centres
have no external ‘scientific referees’ at the motnen

4 Prima mappa del capitale intellettuale FonazioneB Kessler. Versione 3 Julio 2008

15 http://lwww.salzburgresearch.at/newsroom/gfx/salgbtesearch_jahresbericht2007_web.pdfspecially pp.
38-47; http://lwww.arcs.ac.at/downloads/ARC_Wisskmz 2006 _englisch.pdf

18 hitp://www.uibk.ac.at/fakten/leitung/rektor/sim/wensbilanz/wibi-andere.html
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The situation of theCentri in convenziorias variable: Create-Net has a Technical Scientifi
Committee, while IRVAPP seems to have none.

On the whole, we recommend, due to the objectiiesternationalisation and scientific
quality stated in various documents, that the SidierCommittees should be open to high-
level non-Italian scientists (when it has not ye¢ib done).

4.1.4. Management of personnel

With the transformation of IASMA/CEA, and Istituirentino di Cultura into Foundations,
the employees could choose between retaining #taius of provincial civil servants and
having labour contracts under ‘private law’ witte thewly created Foundatidis

While this creates two categories of personnel aittifferent status for some years, it must
not prevent the Foundations from thinking of atsiyg towards it personnel on a mid- and
long-term basis.

Relying on the experience of a number of researghrasations, we formulate the following
recommendations.

Across all hierarchies of the Foundations, emplayneentracts should be designed as being
performance-related. Salaries should be composadasic fixed part and of a variable part.
The amount of the variable part should reflectgbdormance of the researcher/ manager. Its
level should be determined by “classical” resegpelnameters as well as by the income
generated by the employee for the institute, his/patenting activities, international
networking, technology transfer actions, etc.

Human resources development should be a high tyiaf the management of the
Foundations.

Only in exceptional cases, research staff shouldrbeloyed under contracts limited in time.
In the area of contract research, labour contidanited to the duration of the projects are in
general counterproductive in terms of productiahd results, and create problems regarding
the continuity of contacts with the industry. Resbkars often look for other job opportunities
before the termination of projects and related latmmntracts.

It is thus important to propose them flexible carpkans that would allow for mobility of
researchers (e.g.: going to to UoT, to industrytpasrganisations such as Trentino Sviluppo).

Management skills

Vocational training in management of research shdad provided to the first and second
level of management of the Foundations. Wheneveragiag personnel will be recruited,
demonstrated management skills should be a madjerion of recruitment ahead of research
skills.

17 See : « Contratto collettivo provinciale di lavarer il personale delle Fondazioni di cui alla leggovinciale
2 agosto 2005, n. 14; FEM/IASMA, “Incontro con énsonale 18 giugno 2008".
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4.1.5. Governance issues specific to each Foundatio n

FBK

FBK is facing two problems: the first one concerni® coexistence of a Science &
Technology Department and of a Human and Sociar$es Department under the same
roof; the other one regards the presence under &BHKrella of the category ofCentri in
convenzione

The two research centres operating in the fieldHoman and Social Sciences are very
targeted and hawe priori few scientific opportunities of developing intesdiplinary projects
together with the S&T Department. We already medd the issue of FBK Scientific
Committee. Its President comes from the humarsiis, but this may appear in the mid-term
as an alibi, and does not solve the issue of thenéx assessment of research projects in the
Department.

Human and Social Sciences should be treated iparate way and should be given a larger
autonomy within FBK or, perhaps, be under the utfdbref UoT, with which they could
probably find more solid ground for collaboratiott'ough some of its departments or
research labs. On a more general basis, humanoama science labs, from UoT as well as
FBK, should be encouraged to develop interdiscgplinprojects with FEM and other FBK
Centres.

Research centres with an agreement with FEBEeKtri in convenziorigseem to be a sort of
‘black box'.
However, a difference should be clearly establidhetiveen:

- research centres which are linked to national ¢ermational research institutions
(CeFSA, ECT): TAP support is justified by the rthey play in internationalising the
Trentino Research & Innovation System and raistagcientific level, as well as by
the positive image given to it;

- research centres coming out from local initiati@@eeate-Net, IRVAPP).

The latter should be integrated in FBK, and suleditio the same obligations concerning
monitoring and evaluation, since nothing reallytifiess their specific status, and in particular
because they are funded by TABrdi ordinari through FBK-PA.

FEM

There seems to be today a strong divide, whichdcbecome even stronger in the future,
between cutting-edge research, in particular rebedeveloped in the Genetics and Molecular
Biology Department and the Departments and Unitsnéed toward providing services to
local target groups, such as farmers.

FEM governance system must pay particular attertbothe risk of having the two blocks
shifting apart. It is surely true that services altdhe more better since they are supported by
high quality research, but ensuring that this tws circle’ is implemented at operational day
to day level requires strong governance and viawell as management talents.

FEM educational and training activities should beveloped in closer relationship with
universities, and in particular UoT.

This remark is to some extent also valid for FBKieTsplitting of research activities and
services as currently practiced produces a highofisegmentation and separation which may
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lead to two different cultures within the FoundasoThe knowledge flow from the research
section to the service section would require furgféorts which are not yet specified.

4.2. Relationship of the Foundations with other act ors of the
Research & Innovation System — Governance and Effic  iency of
the Trentino System

The 2005 Provincial Act intended to create a ‘coapen framework’ for setting up a
provincial system of research, interacting with tfaional and international levels, with all
actors involved in provincial development.

The PoE members had the opportunity to meet wighvilse-Rector of UoT, and the heads of
the Technological District and of the Regional Oepenent Agency, Trentino Sviluppo. The
meetings allowed for having a vision of their relaship with the Foundations and
formulating recommendations concerning the govezeaonf the Trentino Research &
Innovation System.

4.2.1. Relationship with UoT

The FBK-PA explicitly mentions, among its expectexbults, “the rationalisation of the
present system of alliances and collaborationsthedstructuring of an innovative model of
cooperation with the UoT".

This is understandable since TAP is an importantlifug source for UoT (due to the special
status of TAP and a corresponding special statgsrte extent of UoT). It is thus normal for
TAP authorities to be concerned by a good coopmrdtetween the Foundations and UoT.

Collaborations currently exist in particular forpdyng together to TAP open calls — which,
by the way, have not been really selective soThe scientific field in which collaborations
have been so far rather poor is that of Human ambESciences.

Globally, UoT considers that coordination on safenthematic areas could be improved,
even if they seem to be already of a good levedome fields such as computer science. In
particular, there is room for improvement concegnscientific equipments (buying and
sharing) in order to achieve better efficiency bedefit from economies of scale in their use.

There are some conflictual situations regardingniing courses and lectures delivered by
researchers of the Foundations at UoT. There haea n the past specific problems with
FEM since FEM has a teaching mission and collaberatith other universities (Udine); it

seems there was an attempt of FEM to create a dewoiwersity which caused a strong
reaction in UoT. Now, contacts have been resumetcafiaboration appears possible for
creating a Research Doctorate. It is recommendedrisider an alliance between FEM, UoT
and University of Udine as appropriate to the dpeaomplementary strengths of the
organisations.

UoT position is that Foundations and UoT must net ib competition (in particular

concerning equipments) and that there is room fevelbping further cooperation, in
particular in biology. Cooperation can also aininérnationalisation of the Trentino System,
for which UoT has strong points: participation #®, kmportant number of visiting professors,
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agreements of double diplomas with foreign unitesj high number of Erasmus students,
and a significant number of Ph.D. students comiamfindia.

4.2.2. Relationship with the Technological District ‘Habitech’

The Foundations and UoT are partners in the Teolgmedl District (TD), which targets
sustainable construction and renewable energies TThintends to collaborate with them for
building an integrated knowledge-based cluster. Buéhe importance of the construction
sector in the Province industrial fabric, the aabf the TD is quite understandable.

However, the areas of scientific & technologicalatworation with the Foundations and UoT
seem so far relatively limited:

- With UoT: standards; technology for solar photo&ialtcells and fuel cells

- With FBK: micro-electronics (new photovoltaic c@jlscontrol systems for solar

technology

- With FEM: biomass: pilot ‘green farm’
The TD has accordingly to pick competences andi@olgies outside of the Province. At the
moment, the TD cannot be completely satisfied viitd local scientific & technological
resources and its managing staff concedes traaitvery complex and risky project”.

A common agenda and roadmap should be agreed uplorthe Foundations and UoT for
merging competences and technologies. The questimever is : can the Province afford to
enter a new scientific & technological field withdaeing over-stretched ? In any case, vision
and leadership by the provincial government areired.

4.2.3. Relationship with Trentino Sviluppo

Trentino Sviluppo (TS) is organised as a companyemnvat 98,5% by TAP. It has been
established to play a key role to support technotognsfer and innovation.

It has six business incubators which are hostinglynamid-technological level’ companies.
It operates as an equity investor (a seed capital fs expected to be created by the Province
within a few months). It also helps companies tbtbeir technology outside (e.g.: in Israel)
and provides consultancy on IPR for companies.

In the field of technology transfer, it realiseshrological audits of companies and directs
them to Foundations and UoT for solutions. TS pamsbdoes not include technicians (there
are however some elderly, and retired, innovati@nagers, on part-time missions), which
means that it is not in competition with Foundasian the field of technology transfer
services: it limits its role to “make companiesapwiith research”.

Management of IPR

The real key issue with TS regards the managenfdRfRoon behalf of TAP. A special fund
for IPR was created by TAP which gives money tafid@iSnanaging the fund which in its turn
is to be fed by IPR acquired out of research furmed@AP.

In the PA signed with both Foundations, an artil&Ownership of results” stipulates that
inventions or patents are owned by TAP and thevagle Foundation in proportion of their
contribution (economic and financial) to the resuliaking into account the rights of the
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individual researcher; it also stipulates that Btagties, through TS, will agree, with separate
agreements, upon the ways to protect their rigind,use and commercialise them.
This article, combined with the role entrustedaotd TS, is not really ‘crystal clear’.

As no separate agreement has been signed so far @swe know), the PoE considers that it
would be wiser and more efficient to entrust theurkdations themselves with the
management of IPR In effect, it appears that the researchers argeimeral in a better
position to commercialise research for they knowcWlare the potential ‘clients’. However,
they need legal and management advice, which cbelgrovided by TS. Moreover, TS
should have the exclusive access right to non-pederesults from the Foundations and
assess further exploitation options.

In general, the Foundations should develop extenservices going beyond traditional
technology ‘transfer’ activities that strive foatsferring ‘ready-made’ research results to the
‘real world’. Such services should facilitate irstetion and communication between the
researchers of the Foundations and carefully ifledtiargeted companies as well as with the
famers’ community in the province and where possialso from outside the province.
Interaction should cover the whole cycle from idgirig problems to developing promising
solutions.

For example, such interactive approaches could Havdorm of ‘mini-foresight exercises’
around well defined topics or technologies involviresearchers from the Foundations, UoT
professors where appropriate, representatives fratastry and SMEs, representatives of
industrial associations as well as from TAP. A stepe approach should be followed
assessing the state of the art and the foresekdbie perspectives of specific technologies in
Trentino and at international level. On that bapimposals for well defined collaborative
activities involving the Foundations, where appiajg other Trentino R&D actors and
companies should be developed.

In addition, the Foundations should provide alsatfprms for informing their target
audiences on their present activities and develgpoglies on future directions. These
activities should take into account the potentialhie region and the international state of the
art. Furthermore, outreach activities should inelatso company visits and open days in the
Foundations and maybe also UoT. Thus, a climatepehness should be developed and an
understanding the Foundations are there to seevprtivince.

All the activities at the interface between the maations and the province should be
designed in a way that there are close links betvilee excellent research activities and the
provision of research and consultancy servicesssiieed. In addition, it should be considered
by the management and the researchers of the Foumslghat the input stemming from the
requirements of the outside world may also prownderesting ideas for the shaping of future
scientific directions.

A reasonable level of awareness of the activitiab@® Foundations and their relevance for the
province has to be ensured in the possible targmipg and the general public. Adequate
activities should lead to a sense of general ‘osmget of the Foundations as important R&D
actors in the province contributing to societal faned by the relevant target groups and the
general public.

18 See the 1980 University and Small Business P&etedures Act or Bayh-Dole Act (USA).
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4.2.4. Recommendations concerning the governance of the overall
Research & Innovation System

Cooperation areas within the System

As a consequence, we consider that the ‘cooperatmmework’ of the 2005 Provincial Act
should cover at least the following areas:
- Training courses : at Research Doctorate anthatéa magistralelevels (FEM and
UoT could develop jointly a Faculty of Biology)
- Scientific equipments: acquisition, shared usepmatisation
- FP calls: setting up a common dedicated staff,-tvalhed and professionalised, for
providing targeted information on forthcoming cadad supporting research units
applying to FP calls (in support of internationatien and diversification of funding
sources); training researchers
- Attraction of high-level researchers from outside gupport of internationalisation
and quality of research), and agreements with reBaastitutions at European level
and exchange programmes

Cooperation at international level

The benchmarks for quality of research are detexchit international level, i.e. the context
within which the Foundations have to demonstrater tbompetitiveness. Consequently the
range of action of the Foundations has to be exi@rmbyond the regional limits and their

integration into an international context has to deprimary objective. Therefore the

Foundations have to make all possible attemptaitocgpate in European R&D programmes.

Contemporarily they have to enhance their actiwitireparticipating in national programmes,

e.g. Industria2015. Furthermore the (now) rathed@sb exchange of students and post-
graduates has to be intensified.

Having an international reputation will help theuRdations to provide contract research
services to companies outside the regional andmeltierritory. The favourable geographical
position of the Trento Province offers within aitedof only 400km a potential of industry
clients ranging e.g. from Fiat, Olivetti, STM, Riréo Siemens, EADS, and many others.
Contract research for this more demanding cliemélgporoduce a significant positive impact
on the Foundations’ themselves and on the regianalvation system as a whole.

It will increase the Foundations knowledge basigeneral, it will help them to understand
what industry requires and it will position themrasearch and technology providers in the
market. There will be considerable repercussionghenindustry structures of the Trento
region, because the Foundations will be enablegréwide high quality services to their
regional customers and because it will increaseattractiveness of the region by offering a
suitable environment for industrial activities. tharmore it will develop the necessary skills
for researchers who intend to move from the reseanrld to (local) industry.

This is illustrated on the scheme below:
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International/ European Services to Staff Exchange
Collaborative Globally Competitive Programmes
Projects Technology Companies

Highly Skilled
Research and Service
Providers

Impact on Local
Innovation System

I + |
High Quality Highly Skilled Attractiveness
Services for People for for Industry
Regional Economy Local Industry Settlements

Governance at TAP level: scenarios for a governance system

Enhancing cooperation and extending it to the aapase-mentioned requires establishing a
governance mechanism at provincial level.

Two scenarios can be envisaged which do not exaadé other, but could evolve from the
short to the mid-term.

The first scenario, very easy to implement, cossist setting up an annual “Trentino

Research & Innovation Conference” which would gatfepresentatives from Foundations,
UoT, Technological District and Trentino Svilupgogether with TAP minister for Research

& Innovation, with the objectives of taking stock mast and current research activities and
deciding upon a common agenda and roadmap for ¢ae tp come, and in particular of

developing and implementing cooperation areas.

The second scenario, more ambitious, consistseicbation of a Foundation of Foundations
which will include FBK, FEM and UoT, the objectivemmaining the same.

Whatever the scenario, TAP, due to its size, caraffird in the incoming years the
fragmentation of its research resources, capasliind potential. It has to push for the
constitution of research groups having a criticalse) being visible at international level and
part of international networks, with a high levélsgientific quality. This is a prerequisite for
delivering services to the community and to thevpraal economic fabric (technology
transfer, innovation, entrepreneurship) which am to its needs in the context of
globalisation.

e —
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TAP Planning process

The future PA should, as already stated, deterimma multi-annual basis the global funding
provided by TAP to the Foundations for what the ritations will do for contributing to TAP
policy objectives (research and extension servicBs¢ Foundations remain free of having
their own objectives which can be within the ran§@AP policy objectives or outside. In the
latter case, they have to secure resources foewaoli them (FP 7, national calls, contracts
with industry, ...).

Allocation of TAP funds will be submitted to thernzbtion that the Foundations will have
established an internal evaluation system with mptete set of indicators allowing for
monitoring the effectiveness, efficiency and oVeparformance of their research units, as
well as the outputs and costs of research progactged out.

Starting from these general conditions, two scesahould again be envisaged.

A first scenario corresponds to keeping the presgstem, i.e. PA with each Foundation (and
with UoT).

A second scenario is more complex, but would allimv developing more easily the
‘cooperation framework’ which the 2005 ProvinciattAaimed to achieve.

In this second scenario, research and extensionti&st would be treated separately.

For extension activities, PA would be signed witicle Foundation and involve Trentino
Sviluppo in order to make clearer than it is todlag respective role of the Foundations on
one side, and of TS on the other. In effect, weswter that there is today a ‘missing link’ for
what regards technology transfer and support toviation. Users are not fully satisfied with
the situation and, to our opinion, TS is not sudintly related to the Foundations system (it
seems that it has few links with the research comiyu

For research, PA would be signed on the basisdaf paority scientific area (to be re-shaped
as wider than the 22 presently listed) with theagsh institutions where competences can be
found (e.g. for biology with FEM and UoT), which wld favour cooperation between them.
The new ‘Research PA’ would merge the two curramrfcial instrumentsfondi ordinari

and large projects. They would include incentives ihternationalisation, interdisciplinary
studies and collaboration with industry (by the wiagentives to research organisations could
be put in relation with incentives to personnek above 8§ 4.1.4 Management of personnel).
Of course, open calls would stay as an alternaswarce of funding (‘competitive’), in
particular for ‘exploratory projects’, as would gigrants for postdocs.
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5. Impact

As previously stated, it is difficult at this statgeprovide detailed elements on the impact on
the provincial society and economic fabric of tf#®2 Reform and of the research activities
carried out within the new Research & Innovatiostsgn.
Notwithstanding, the members of the POE concertrtiteir approach on three aspects:
- The impact of the activities carried out in diffetescientific fields within FBK and
FEM
- The impact in terms of entrepreneurship throughctieation of ‘academic spin-offs’,
i.e. spin-offs from research
- The vision that business and farmers organisatans of the impact of research
- The perception of the impact of scientific resedrgITAP citizens

5.1. The impact of the activities carried out in di  fferent scientific
fields within FBK and FEM

5.1.1. FBK

Information Technology

An assessment of the impact is outlined in theetdtaglow for the 9 research units and the
applied research units of the IT Centre.

The assessment is of a qualitative nature, sineerdlevant systematic and homogeneous
guantitative parameters are not always availablbetevel of the individual research units.
Nevertheless, the exercise can be a useful startimg for further refinements.

In particular, a quantitative normalisation of thgact to the amount of resources spent by
each unit has not been attempted. Similarly, it ivdwave been difficult to take into proper
account the historical continuity of the researcits) some of which are more recent than
others, as actual collaborations among team memben®t formally. The assessment is
mostly based on whether the unit does demonstigtgfisant strength in a particular
category.

The two applied research units on e-Government-deadth have been included for having
the table complete. However, given their nature thedt stage of development, the format of
the evaluation might not do full justice to thesgts!

In general, the ‘national impact’ appears to banisicantly lower than the international and
regional ones. A likely factor is the scarcity esSources at national level, from both public
and private sources.

e —
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Impact of International level (FP7, | National Level Regional Industry Society
Research Units Eureka,...)
Data & HIGH MEDIUM LOW LOW
Knowledge Very good publication Several collaborationg But can support unit Long term research
Management record. Good citations. with more  direct| with indirect links to
Several collaborations impact social impact
Human Language | HIGH MEDIUM HIGH LOW
Department Good publication record. Collaboration  with| Collaboration  with| Potential to improve
Very good citations| Comdata. Other undgrPerVoice and Meteq
Excellent placement in discussion Trentino
international competition%;
Several collaborations (e.
Siemens)
Predictive Models | HIGH MEDIUM/HIGH MEDIUM/HIGH MEDIUM
for Bio-medicine | Good publication record. B Collaboration  with| Project MITRIS and| Projects MITRIS and
and Environment | FP7 projects. FDA (USA) National Institute off UXB-Trentino UXB-Trentino can
partnership Health impact safety  of
citizens
Software MEDIUM/HIGH MEDIUM HIGH LOW
Engineering Good publication record|. Possible lack of data | Projects with IBT Possible lack of data
Collaboration with CERN
Embedded HIGH MEDIUM/HIGH MEDIUM LOW
Systems Good publication record. Collaborations  with| Collaboration  with| Possible lack of data
Highly cited. ESA and EY Ansaldo SF, Alenig Heidi SpA
projects. Intel grant Aernautica
Service Oriented | HIGH LOW HIGH LOW
Applications Good publication record. Projects ROWS (with Indirect impact
Several projects from EU Verso2l), ASTRO
and companies and RISICOM (with
DEDAGROUP)
Intelligent MEDIUM MEDIUM LOW MEDIUM
Interfaces & Good publication record Israel-ltaly FIRB | Potential to improveg Project Netcarity cal
Interactions and some EU projeqt proejct in relation to IT| impact senior citizens
participation industry
Technologies for | HIGH LOW HIGH MEDIUM
Vision Good publication record. Possible lack of data | Eyepro System (start- PEACH project on
Several EU projects up 1999).| cultural heritage
Collaborations  with
Neuricam, Tips
Engineering
Speech-Acoustic | HIGH MEDIUM/HIGH MEDIUM MEDIUM/LOW
Interpretation Good publication record|. Industrial partnerships Collaboration  with| Very good potentia
EU project DICIT. Severa| (Fracarro COGITO for applications
collaborations (IBM| Radioindustrie,
Research-US, NTT-Japan,Amuser, Centro
Elektrobit-Germany) Ricerche Fiat)
e-Health MEDIUM/LOW LOW MEDIUM MEDIUM
Current focus on local Good potential td Very good potential tg
territory impact IT industry impact population
e-Government LOW LOW LOW MEDIUM
Current focus on local Some potential tq Very good potential tg
territory impact IT industry impact population

Materials & Microsystems

The different research topics addressed by the dRegseUnits have different impact at
different levels (international research, natioregearch , on existing Trentino industries,...)
The next table summarises the degree of relevaoee (medium, high) of the research
conducted by the different teams at four differlaels, from international to local and
societal impact.
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Although there is not enough information availablew on the national programmes, a
column is also included that could be filled labgrthe provincial administration after a more
in-depth study of the Italian programmes on M&Mpdssible.

Impact of International National Level Regional Industry Society
Research Units level (FP7,
Eureka,...)
Plasma and Potentially HIGH Potentially HIGH LOW LOW
Advanced Topics in line with| Topics in line with No Micro/nanoelectronicg No direct link are observegl
Materials EC-FP/ NMP themg MIUR priorities, but low | industry in the province. Ng¢ because of the “basic and
priorities, but low| level of funding coming| patents long term” nature of the
participation in| from national calls, in materials research
research projects in spite of a high level of
spite  of a high| national collaborations
number of
international
contacts
New Materials Potentially HIGH Potentially HIGH LOW LOW/MEDIUM
for Biosensors/ Topics in line with| Topics in line with[ No Bio/electronics industry i) But can have an impact on
Bioelectronics EC-FP/ NMP themg MIUR priorities, but low | the province. No patents citizens via their use in ne!
priorities, but low| level of funding coming biosensors for health and
participation in| from national calls, in Ambient Assisted Living.
research projects in spite of a high level of Some projects for Life
spite  of a high| national collaborations Sciences
number of
international
contacts
BioMEMS HIGH Potentially HIGH LOW/MEDIUM depending on| MEDIUM  Through the
Topics in line with| Topics in line with| area: development of ne
EC-FP/ ICT, Health| MIUR priorities. Some sensors applicable in health
and KBBE themeq projects and nationgl Medical industry is not yef and food safety and quality
priorities. Good| collaborations important in the province but
participation in EU increasing.
projects
Wine cooperatives are of high
relevance in PAT and biomen|s
can help a lot
MEMS RAD HIGH Potentially HIGH LOW LOW
Radiation Especially for the| Topics in line with| Mainly  addressing =~ CERN Mainly addressing CERN
Detectors good participation in| MIUR priorities. Some| applications but with som¢ and ESA applications but
CERN and ESA| projects and national chances of addressing algowith some chances of
R&D activities and| collaborations radiation for medical applications addressing also radiation
calls (i.e. mammographies,...) for medical applications
(i.e. mammographies,...)
Smart Optical HIGH Potentially HIGH HIGH HIGH
Sensors and Topics in line with| Topics in line with| Some spin-off on optical angl Impact through the researdh
Interfaces EC-FP/ ICT themel MIUR priorities. Some| chemical sensors benefit from theon Optical sensors fo
priorities projects activities and facilities of FBK{ wellness and AAL
MST applications
MTLab MEDIUM HIGH HIGH Not directly but through the
But not directly. The clean room i MTLAD is providing prototyping| Spin-offs and SMES
International impact providing and small/medium series gf
made through the microfabrication devices to local SMES and spif-
research liens but services to many offs that commercialise the
not directly as for| research institutions gt products
example national level that do nof
(international largel have these capacities
scale facility)

9 See also the Ambient Assistant Living (AAL) JoRtbgrammelttp://www.aal-europe.e)/
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5.1.2. FEM

These will be analysed following the subdivisionFEM into departments and by looking at

impacts at different scales, from the internatiaa to society as a whole.

Impact of
research at International National level Regional industry Society
Departments in level (e.g., FP7)
FEM
AgriFood MEDIUM overall. | MEDIUM  overall | HIGH for the units providing HIGH for the units
HIGH for some| for scientific impact| analytical services. working on  sensory
units currently| with variability properties and  the
active in FP7. among research impact of their work on
units. local produce  ang
tourism.
Genetics and MEDIUM /HIGH HIGH PotentiallyHIGH MEDIUM

=3

Molecular The significant| The availability of| The agricultural industry does Attention should be paid

Biology investments carried state-of-the-art not appear to back thistowards public
out should lead ta equipment should research. perception of GM crops
important advances provide this and the potential tha
in the next few| department with this research is regarde
years beyond the significant leverage as similarly unsafe by
already  achieved for national the public.
sequencing of the scientific
grapevine genome. | collaborations.

Agricultural LOW LOW HIGH HIGH

Resources Field trials and| Levels of scientific| The improvement of The link with the tourist
grafting collections| collaboration arg agronomic practices and theindustry (via the
have so far failed tg low even at national research on alpine economigroduction of local
attract EU funding/| level. systems are strongly linked toproduce and the
Levels of ISI-rated the local economy. Bank qgf contribution to  the

publication are low.

grafted material has proved
be a precious source

oconservation of alping
flandscapes) is obvious.

selected  grapevines  far
industry
Plant Protection | LOW / MEDIUM | LOW HIGH HIGH

Funding entirelyl No evidence off Research is important ipResearch is important i
limited to PAT. | national funding non helping reducing the load gfthe medium term tg
Lowest mean IF fon of national | pesticide employed in appledevelop products free @
publications in| collaborations. and grapevine cultivation. pesticides for the
2007. organic food market.
Collaborations with
foreign partnerg

entirely paid by
PAT.

=)

Natural LOW / MEDIUM MEDIUM LOwW HIGH
Resources Low mean IF for| Large network of Studies of alpine
2007. No evidence collaborations. landscapes/
of international| Overall level of biodiversity/ecology are
funding  although| publication is good important in sustaining
networks have been for most units with tourism and in relation
established. evidence of external to climate change
funding. Studies on poller
important for public
health.
Centre of Alpine | LOW currently, as| MEDIUM LOW HIGH
Ecology capacity is much currently. HIGH for Studies of alpine

reduced. HIGH in
the past for some
areas.

some areas in th
> past.

[

landscapes are importa
in  sustaining tourism
and in relation to climate

h

change.

"1
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5.2. Entrepreneurship and spin-offs from research

There is a list of 13 spin-offs from research atég carried out within FBK (and formerly
IRST).

Three of them have today more than 10 employees:
- Gruppo Soluzioni Tecnologiche (GST), created in4l38ith currently 18 employees:
voice recognition, speech processing
- NeuriCam, created in 1998, with currently 14 empkxs, design, manufacturing and
marketing of electro-optical sensor systems
- Optoelettronica Italia srl, created in 1995, witbrrently 20 employees: micro-
electronic packaging, production of silicium sessand Microsystems

The more recent companies employ less than 10 @eopl

There is no formal incubation system within the kaations, for instance supporting business
projects until the proof of concept and the legabtion of a company. However, it seems that
this exists more on less on an informal basis iK A&t it should be clarified.

Support to new innovative companies is under ttspamsibility of Trentino Sviluppo as
already explained, for facilities (‘physical’ incators) and support services as well. TS can
also invest in companies (equity investment).

Seed capital is not available for the moment inRh&vince, but TAP is expected to create a
seed fund within a few months according to TS.

5.3. IPR generated by FBK research units and resear chers

The FBK IPR portfolio currently includes 9 pateatseady filed. Two are in negotiation, one
is under a process of evaluation, and a last omenegotiation as resulting from a EU-funded
project carried out with an Israeli company. Seyatents belong 100% to FBK. The
ownership of the others is shared with UoT or otkeearch organisations or companies.

In addition, seven patents were filed by individtedearchers, out of which 3 are considered
as potentially leading to creation of spin-offs.

5.4. The vision of business and farmers organisatio  ns

A roundtable was organised by the Unit ‘Universihd Scientific Research’ of the Provincial
administration to which participated representaive:

- Confindustria Trento

- Associazione Artigiani e Piccole Imprese della Browa di Trento

- Cooperative agricole

- Coldiretti

The outcomes of the roundtable can be summaristllaws.
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5.4.1. Confindustria

The representative of Confindustria is a membehefFBK Board. He is very interested in
the potentialities of the research carried out BBKF However, he considers that the
consequences on the local industry are “absoluteyfficient”. The business community
does not really know what happens in the scienttiecnmunity and views it as more
interested in scientific excellence than in localelopment. The potentialities of FBK are
poorly known in general.

The representative of Confindustria considers that relationship between UoT and the
Foundations should be improved and synergies shbelddeveloped in particular for
diversifying funding sources out of TAP funding. Henks that the Human and Social
Sciences Department should be separated from FBK.

5.4.2. Associazione artigiani e piccolo imprese

For the representatives of the association of sradhship, there are few examples in the
Province of small companies who want to make refegmall businesses have evidently
even more difficulties to know what happens ingheentific community than the industry.

The association has mainly relations with the Tetbgical District ‘Habitech’ and Trentino
Sviluppo. Crafts businesses from the constructemics are very happy to participate in the
activities of the Technological District. What Hzesen done with the project “Casa Sofie” is a
good illustration: the project has led to a pataml TAP put the patent at the disposal of
wood construction companies for exploiting it. Amet good illustration is the certification
system organised on a ‘private’ basis.

There are no relations with FEM. There are somerimnél relations with FBK, but a clear
mapping of research carried out is missing. A ‘egpondent’ (liaison officer) has recently
been appointed within FBK for dealing with demarmdning from business, who is expect to
be able to direct companies to the appropriatearebaunit or researcher.

Anyway, impact on the provincial economic fabric@nsidered as being on the long term.
There is some fear of an ‘academisation’ of reseafoundations must not turn into
University labs.

5.4.3. Coldiretti and Cooperative agricole

FEM resources are sufficient (and even more théficgnt) for having good level research.
Coldiretti has a highly positive vision of FEM edtional as well as research activities. One
of the main difficulties is to make farmers undanst that research has a time horizon
different from that of farmers (especially for whiagards genomics).

The relationship with UoT has to be strengthened.

There have not been so far efforts for valorising by-products of farming (internal
valorisation). It would also be useful to find sims for agricultural waste. There is room for
more research in these fields.

Globally, Coldiretti and Cooperative Agricole caesi that the previous situation, i.e. with
IASMA, was better than it is now with the creatiointhe Foundation. The creation of FEM is
deemed as having represented a step backwarddaithers organisations think they have
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suffered from this change, in particular in termhga@vernance and management. For instance,
the Certification Agency, which is useful and igeavel’, is expected to be ‘sold out'.

It is important that FEM stays as an instrumerth®benefit of the local community.
Concerning researchers, it would have been betteind specific incentives to run a ‘quiet
change’ than turning everything upside down.

For Cooperative Agricole, S. Michele has had safley role in the training of cooperatives
managers. There is a lack of understanding witheretsto the transformation of IASMA into
FEM. Research is becoming more and more importauit,it is necessary to address the
problems and concerns of farmers (in particulaly tta day technical assistance), which
means establish a linkage between high level reeand impact on the territory. There is
today a real anxiety about how to conciliate the issues.

Globally, the farmers organisations considers thate is a high level of conflict potential

between world-class research (e.g. genome sequpnemmd day to day services. This
situation has always existed more or less, butas how reached a climax with as a
consequence two groups of researchers: first-cés=marchers with international publications
vs. Second-class researchers.

(This problem is specific to FEM. Confindustria saters it is not an issue with FBK which

can fulfil the two missions due to its resourcesd das mainly to strengthen the strand
‘technology transfer and services’).

5.5. The perception of the impact of scientific res earch by TAP
citizens

A survey on a panel of 1205 people was conductethéypepartment of Human and Social
Scienczeos of UoT in 2008 and its results were pteseto the POE on 29 September 2008 in
Milano®.

Globally, Trentino citizens consider that the atitem paid to research and to the quality of the
educational and university system is larger thathénrest of Italy. TAP support to scientific

research is assessed as positive by a majorityefieral, the efficiency of the public sector is
considered as relatively high and research is tagfat). Trentino citizens also consider the

present state of scientific research in Trentinbetter than the national average.

Scientific research carried out by Trentino reseanstitutions is positively perceived by a

large part of the panel. Environment is consider®the more relevant scientific field, and the
one which should be further developed. There is al®igh propensity of Trentino citizens

for being donors to research institutions (highantthe national average).

These positive facts are counter-balanced by soegative ones. Knowledge of Trentino
research institutions is poor: in particular, 656 aot able to cite one research institution. In
addition, people are essentially familiar with Hrecient names (S. Michele, Istituto Trentino
di Cultura), and only few know the names of the rkdations.

The survey led to identifying four groups of citize well-informed enthusiasts (30,3%);
rather informed quasi-enthusiasts (34,4%); criticplasi-informed (24%); critical not
informed (11,4%).

The category ‘critical quasi-informed’ appears d&ewp target for improved communication in
the future; it is mainly composed of young educaiedple to whom a better communication
and larger information should be provided in ortterget an enlarged consensus on TAP
policy objectives and achievements in the fieldesfearch.

% |a percezione dell'impatto della ricerca scientfinella Provincia di Trento, Rapporto di ricercausa di
Lorenzo Beltrame e Massimiano Bucchi.
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6. Final Recommendations: a synthetic summary

Recommendations are divided into: recommendationsot researchers, to Foundations),
and to TAP policy-makers. They are voluntarily formulated in a concise and syntheti¢
way, since details can be found all over the repartSome of them may be relevant to
more than one group.

6.1. Recommendations to researchers

» Shift publications as far as possible toward 1$¢dgournals

* Present research results at international confeseimcorder to increase the visibility
of the Foundations

* Profit from opportunities of mobility (internatiohandustry)

* Go at international level, in particular througipbjing for EU FP calls

» Develop cooperation with other research teams

* Prevent a deepening divide between researchersstafidin charge of extension
services

* Get familiar with patenting mechanisms

6.2. Recommendations to Foundations

» Define and adopt on a multi-annual basis the Faimu®own objectives (apart from
TAP policy objectives) and establish roadmaps aidm@ plans corresponding to each
objective

» Define and adopt internal monitoring and assessimditdators allowing for:

o Comparability of data within each Foundation (atearch unit level) and
between Foundations

0 Assessing the effectiveness and efficiency at Fatiow and research unit
level, and for each research project as well agxXtension services

» Define and adopt a human resources and personrigly po accordance with
objectives:

o0 Recruitment (standards)

o Career plans allowing for mobility of personnel

o0 Incentives related to performance: quality of resede.g.: articles in ISl-rated
journals), contribution to internationalisation, ntdgbution to local
development, and provision of services

0 Securing management skills of executive staff

o Staff exchange programmes with research organmsatatside Italy

* Prevent a deepening divide between units carryuigarld-class research and units
in charge of contribution to local developmentess that world-class research and
contribution to local development are not antagonidut that local development
needs world-class research; ensure close cooperatith interaction between the two
groups of units

» Strengthen the relationship with UoT:

o In general for going more at international level
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0 At recruitment level: coordination for recruitingpt level scientists and young
high-flying researchers (profiting by the autonoafyhe Foundations)
At educational level: Ph.D. aldurea magistrale

0 At research level: coordination and cooperatiortt@matic areas of common
interest, in particular in areas related to thesrigéts of the Technological
District; develop complementarities for creatingrigical mass

o Concerning scientific equipments: coordination,p@E@ation and mutual access

* Modify and strengthen the relationship with TreotBviluppo:

o Create the ‘missing link’ between the research camty and industry
through improved collaboration and clearly defireedtl accepted distribution
of tasks between Foundations and TS

o Develop interactive approaches such as ‘mini-fglesexercises’

* Promote public awareness of the activities of tbar€éations and their relevance to
TAP objectives and needs:

o Publications of research and successful resultsdosfer and services in local
media and involve successful beneficiaries / ‘congtis’

o Organise ‘Open days’ for the public

* Concerning FBK:

o Encourage synergies between centres and units @vidrgsources, in cas of
lack of critical mass

o Find a proper way of transferring Human and So8elences under UoT
umbrella (taking into account the interests of pleesonnel) or turn FBK into a
sort of ‘federation’ giving more autonomy to compais, in particular Human
and Social Sciences

o0 Integrate within the centri in convenzioriewhich are not linked to some
national or international organisation (ECT, CeFSA)s specific status does
not seem justified for Create-Net or IRVAPP whicvé been developed on a
local basis

(@)

6.3. Recommendations to TAP policy-makers

6.3.1. Introduction: back to the basics

First of all, it must be stressed that the scientjtiality of research activities carried out ie th
Foundations is of good, and in a number of casexllent level, as stated in the chapter
dedicated to scientific quality.

Second, the PoE is aware that the Trentino Res&aildmovation System is in a transitory
phase with the recent creation of the Foundatiahspan-offs from the provincial public
administration.
The following elements have been considered byRbE as key factors to be taken into
consideration to formulate recommendations to TARCp-makers:
TAP has defined its policy objectives:
a) A ‘governance’ objective: setting up a ‘cooperatfaimework’ between actors of the
system
b) Strategic objectives: quality of research and ma&onalisation; contribution to local
development
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At the same time, the decision to make TAP-fundsgarch ‘autonomous’ with respect to the
provincial administration through the creation efydl bodies, i.e. Foundations, requires
drawing the consequences of this policy choice.
This leads to make a clear distinction between:

- TAP policy objectives

- Foundations strategic and operational objectives

As a result, funding will in the future be grantedthe Foundations by TAP according to the
fulfilment by the Foundations of TAP policy objasts and verification of this fulfilment
through strict monitoring and assessment indicafoAd® will, if it deems it necessary, give
incentives for the achievement of specific objextifsuch as participation in FP7 projects)
which can be also Foundations objectives. Foundsitwall have to get funding for achieving
their own objectives when they do not correspon@A® policy objectives.

However, the present situation is not fully satsbay concerning the articulation of the
objectives at policy-making level. The PPD is arihontal’ document which is stating global

objectives concerning research. The Multi-Annuadglamme for Research is a ‘sectoral’
document which is highly detailed in particular ceming the funding instruments and the
priority thematic areas.

To address this problem, it could be for instaneefwl to build up a ‘meso’ linkage aimed at
facilitating bi-directional relations between theafferent levels of programming and

information flows to the benefit of a good managetrend monitoring — and, by the way, of
programming itself.

We accordingly suggest to establispaicy-making matrix as follows:

Programme for Provincial Multi-annual Programming Foundations
Development Programme for Agreements

(Global policy objectives for Research (Implementation)

research) (Specific objectives of

the Research &
Innovation sector)

« Increasing internationalisation Detail the specific Translation of *  Objectives within the

« Increasing the proportion qf objectives corresponding| specific objectives range of PPD global
external sources of funding to each global policy and measures into objectives and MAP for

« Implementing an assessmenbjectives and the PA for Research specific
system of quality of the resear¢Hmeasures that have to bg implementation objectives to be
system (quantitative indicatoistaken in consequence implemented through
and peer review) PA

« Promoting synergies between the
research system and local
development with a dimension of
attracting businesses +
Cooperative  framework: 2005
Provincial Act)

«  Own objectives outside
of TAP objectives

e —
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6.3.2. Recommendations

Recommendations concerning strategic objectives

* Rank and streamline the priority thematic areamripy thematic areas require some
critical mass and it is not all evident that TAR edford 22 priority areas

* Focus ‘contribution to local development’ on exjilicspecified economic sectors

» Explicitly include in ‘contribution to local devegbment’ the export of knowledge and
services outside of the Province and internaticodborations

Recommendations concerning TAP planning process

» Two scenarios should be envisaged:
o Continue the present formula, i.e. PA negotiated amgned with each
Foundation (and with UoT) within the framework iodied above
0 Having two types of PA:
= PA for extension services negotiated and signed adich Foundation,
involving Trentino Sviluppo, with the objective ak-shaping the
distribution of tasks and build the ‘missing link’
= Research PA based on scientific priority areas,gosupings of
scientific priorities, negotiated and signed witle research institutions
where relevant competences can be found, and aatntvouring the
development of a ‘cooperative framework’
 Whatever scenario, TAP open calls should stay asinatrument for funding
‘exploratory research’ or research of a very spediiterest for the Province on a
competitive basis
* Whatever scenario, the funding of postdocs sholgl stay

Recommendations concerning governance

* TAP should support some recommendations directédeaFoundations (see above 8
6.2):

0 Integration of the Human and Social Sciences Centréh UoT or turning
FBK into a ‘federation’ with large autonomy to coomgnts
o0 Integration of somecentri in convenziorien FBK (Create-Net and IRVAPP)

» Set up a governance system at the level of thetifeeResearch & Innovation System
with two possible scenarios aimed at favouring ganeoordination and projects in
cooperation (the ‘cooperative framework’):

o An annual conference chaired by the provincial steriin charge of Research
& Innovation gathering: the Foundations, UoT, thechAnological District,
Trentino Sviluppo

o The creation of a ‘Foundation of the Foundatioreghgring at least FEM, FBK
and UoT, and possibly the Technological Distriadl dnentino Sviluppo

0 A possible concrete outcome of the ‘cooperativenravork’ could and should
be the creation of a common office for supporting preparation of EU (and
national calls): drafting applications and seed eyon

* Re-consider article 9 of the current PA in ordergiwe to the Foundations the
management of the IPR originated in their reseancits without prejudice to the
distribution of rights and royalties between TABuURdations, and inventors

* Maybe revive the Research & Innovation Observatorger the umbrella of both the
Unit ‘University and Scientific Research’ and CTS
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ANNEX — List of meetings and interviews

Trento — Valutazione Fondazioni

Incontri panel:
23 -25 luglio 2008
11 — 12 settembre 2008

=]

nto

to

D

fei

Data Research organisations Persons met
23 luglio Fondazione  Edmund Mach  (presentaziondessandro Dini: Direttore generale
istituzionale) Roberto Viola: Direttore Centro sperimentale
Fondazione Bruno Kessler  (presentaziorendrea Zanotti: Presidente
istituzionale)
24 luglio Fondazione Mach (visita) Roberto Viola: Direttore centro sperimentale
- Fulvio Mattivi: Coordinatore del dipartiment
Qualita Agro-Alimentare
- Riccardo Velasco: Coordinatore del dipartime
Biologia e Genetica Molecolare
- Claudio loriatti: Coordinatore del dipartimen
Protezione delle Piante
- Marco Stefanini: Coordinatore del dipartimern
Valorizzazione delle Risorse Produttive
- Claudio Varotto: Vice-coordinatore d
dipartimento Valorizzazione delle Risorse Natural
- Annapaola Rizzoli: Direttore sostituto del Centlio
Ecologia Alpina
All'incontro era presente anche Roberto Ma
(Segretario Viola)
Fondazione Kessler (visita): Centro per le Scign2atonio Autiero: Direttore
Religiose
Fondazione Kessler (visita): Centro tecnologieaolo Traverso: Direttore
dell'lInformazione
*k%k
Fondazione Kessler: Centro materiali e Microsistemi
Andrea Simoni: Direttore
25 luglio Fondazione Kessler: Centro per gli Studi Stofi€@ian Enrico Rusconi: Direttore

Italo Germanici

11 settembre

Centri in convenzione. FBK: Create-net

Imrich @hiac: Presidente
Zorer

Centri in convenzione. FBK: IRVAPP

Antonio Schirao: Direttore

Trentino Sviluppo

Stefano Robol: Direttore getera
Luca Capra: Direttore area Imprenditorialita
Sviluppo

Distretto Tecnologico

Paolo Gurisatti: Presidente

Gianni Lazzari: Amministratore delegato
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Universita

Giovanni Pascuzzi: Prorettore faca

Giurisprudenza)

(Prof.

Ita

—

12 settembre

Confindustria Trento:

Giulio Bonazzi: Membro Giunta esecutiva

Associazione Artigiani e Piccole Imprese deg
Provincia di Trento

lleranco Grasselli: Responsabile area studi
Renata Diazzi (Presidente CEii — Centro Europe
Impresa e di innovazione del Trentino)

0 di

Cooperative agricole

Michele Girardi: Respongalsettore Cooperativ
agricole

[}

Coldiretti

Gabriele Calliari: Presidente

Centri in convenzione. FBK ECT*:

Jean-Paul Blaizot: Direttore
Marco Traini: Vice Direttore

Centri in convenzione. FBK: CEFSA (ist. CNR)

Sdbwe lannotta: Dirigente di ricerca

11- 12 e succ.

Inoltre:

- Unincontro aggiuntivo del Presidente
Airaghi con Paolo Traverso (FBK)

- Unincontro aggiuntivo della prof. Tonelli
con Riccardo Velasco (Mach)

- Il prof. Bilardi ha condotto, in
coordinamento con Paolo Traverso,
numerosi incontri in FBK: Bernardo
Magnini & Marcello Federico (Human
Language Technologies); Luciano Serafir
(Data & Knowledge Management); Cesatr
Furlanello (Predictive Models); Paolo
Tonella (Software Engineering);

Alessandro Cimatti (Embedded Systems);;

Marco Pistore (Service Oriented
Applications & e-Government); Massimo
Zancanaro (Intelligent Interfaces &
Interaction); Stefano Messelodi
(Technologies for Vision); Maurizio

D =

Omologo (Speech-acoustic Interpretation);

Stefano Forti (e-Health)
- il prof. Cané ha avuto un’intervista per ma
con Andrea Simoni (FBK)
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