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NOTE BY THE SECRETARIAT

This damument presents a review of the Chilean research centres programmes by the OECD that was
requested by the Chilean authoritiesth a view to providing input to the CSTP/TIP Knowledge Triangle
project. The document benefits fronpaer review discussion at the"4geeting of the OECD Working
Party on Innovation and Technology Policy on 17 June 2015. The peer review discussion was led by
Delegates of the Czech Republic and Spain. The TIP working party agreed to submit this doztineent
CSTP for declassification.

The Secretariat acknowledges the voluntary contribution from Chile to support the OECD review
team.

! The OECD team was comprised of Secretariat staff (Mario Cervantes and GiuliaeAMersan of the OECDOs
Science and Technology Policy Division) and external experts (Wolfgang Polt, Joanneum Research
Austria; Steven Wooding, RAND Europe, United Kingdom; Nicolas Vonortas, George Washington
University, United States and Jean Guinet, @tast, France).
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Introduction

1. Chile is participating in OECD@8Knowledge Trianglgfoject carried out by the Committee for
Scientific and Technological Policy Os Working Party on Innovation and TechnologyBfoRcyTo this

end, theChilean National Council of Innovation for Development (CNiByited an OECD Seetariat

team to carry out a review @hilean research centres, investigating their performance, governance and
their linkages with universities and the business sexdnput to the OKnowledge TriangleO proj&uis

paper presents the findings fromet®@ECD team visit to the Chilean research centres and will serve as
evidence to support discussions in Chile with regard to the renewal of the funding foorthehan 30
research centrethat operate in different scientific domainthe natural, life andocial sciencesll of

which were initially created with tepear mandates. The findings are based on the evidence gathered
during the facfinding mission in Chile of April 2015 as well as desk research. During thdiraag
mission, the OECD team v¥ied a number of centres selected by CNID. The selection was made to provide
an overview of the broad range of research centres in Chile. However, not all dimensions of the landscape
may have been represented in the selection of the centres visited@i@izteam.

The Chileanresearch andinnovation system in context

2. Over 20082013, ChileOs productivity growth exceeded that of most OECD economies.
Neverthelessthe Chilean economig now growing at its slowest padn five yearsas declining copper
prices and loweglobaldemand(in particular from Chinahave reduced the terms of traaied weakened
business confidence and investmeathileOs economy is highly open to trade, yet its participation in global
value dains is among the lowest in the OECD g®&CD, 201%). Crosscountry evidence suggests that

the bulk of job creation and gains in aggregate productivity come from the rapid growth of young dynamic
firms. Yet survival rates of young industrial firms ihi{@ are the lowest among OECD countries.

3. In global competitiveness rankinghileOseconomy has advanced to the stage of being among
Latin Americas most competitive ones recenttythe IMD competitivenesScoreboard 2014 it occupies

rank 31, better than advanced economies like the Czech Republic (33), Spain (39), other Latin American
countries like Mexico (41), Peru (50) and Colombia (51) but also some of the BRICS countries with India
ranking 44th, South fkica 52nd and Brazil 54ttChileOs economic success can be attributedtratagy

of exportled growth against the background of fiscal and monetary stability, the establishment of sound
financial markets and increased coverage of the education dystem

4, However, the structure of productitisremained concentrated on primary industries (most of

all copper) and agriculture, forestry and fisheries which are by far the most important sectors of
production. Manufaering industries (especially higlech ones) account for just a small share. This
orientation towards resourdmsed sectors remained almost unchanged over time.

5. The annual budget of the public national innovasgatem has almost doubled from U8B5
million in 2006 to USD998 million in 2014. Still, Chile spends comparably little on R&D, amounting to
just 0.4% of GDPwhich is well below other countries that Chile surpasses in other dimensions of
competitivenessln the longer term,his level of investment is inadequate for bringing and sustaining a
modern knowlede economyAs in most countries with overall low R&D intensity, the bulk of R&D is
financed from public sources and performed in public researchtuiistis. Hence, research and
technological development are done by a rather small scientific commim&9X2 only 0.92esearchers

per thousand workers asmpared to an OECD average of 7aTd between 6 and 10 in countries like

2 The OECD team acknowledges input frémdrZs ZahlerHead of Innovation Division of Ministery of Economy,
concerning the history anthallengeof the Chileannational innovation system that he presented during
the factfinding mission
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Estonia, Greece and Hgary, see OECD MSTI 2103) of which only a small part is working in the
business enterprise sector.

6. ChileOs business innovation performaaaeell below the OECD mediafrigure 3, particularly
among SMEsChile curently has a weak inteational technological presence as evidencedriaylit
patent applications as a share of GIPRy(relf) (OECD 2014). In this context, the research system of
Chile can play an important role in developing the innovative and ttadioal capacity of the business
sector but also in promoting structural change and economic diversification.

7. Higher Education Institutions (HEIs), and in particular universities, are important actors in the
naional innovation system (NISThileOs public research systersmallin comparison to other countries

few of its universities are among the worldOs leaitistitutions and there are few publicatioinstop
journalsrelative to GDP byOECD standardsHgurela, indicatorsa, b, and 9. However, theamount of
government expenditures in R&D performed by Higher Education InstitubdiEls 35.3%) in 2012

was well above the OECD average (18.1M)strating the importance of HEIls in the innovation syst

To capitalise on the returns from a rathenited science base, several initiatives to encourage and
acceleratehe commercialisation of public research were introduced during-2012ee below) (OECD
2014).

8. Nearly 80% of all the researchers in the country are employeghiversities or associated
researchcentres. Therefore, the task of the HEIs is twofold: to train technicians, professionals, graduates
and postgraduates, and to contribute to scientifictacithological development. The extent to which they
can indeed fulfill the role of core actors in innovatis, of course, questionabl€he sector is currently
under stress trying to balance academic excellence, on the one hand, and direct corttrithgiamdustry

and the eonomy at large, on the othéthile not an unfamiliar phenomenon around the world, it is
particularly relevant in a small economy, with few resources primarily based in universities, and a private
sector still largely uninterested research but more prone to acquisition of technologies from abroad.

9. With respect to OECD indicators measuring the skill level of studéfiie is below the OECD
average PISA 2012 results indicate that Chikeatudents performed considerably below average in
problem solving (they are positioned at the same place as Turkey or Brazil) and mathematics (they are
positioned at the same place of non OECD economies such as Thailand and Malaysia). In addition, Chile
attracts few international students from abro&h the other hand, the country has invested heavily in
training Chilean nationals abroad and encouraging their return through contractual fello(zB({{PB

2014c, Education at a Glance, Highlights).

10. There are important differences in economic development across regions. Chile is characterised
by a considerable concentration of economic activity in the Santiago Metropolitan region. At the beginning
of 2000s, he Santiago region was contributing to half of the economic growth of the country (OECD
2013d, Urban Policy Reviews, Chilel similar concentration is reflected by innovation related
indicators: in 2010, half of R&D expenditure and R&D personnel wereamted in the Santiago
metropolitan region. PCT patent applications (an international patent application procedure) in Santiago
account for 66% of total PCT patent applications (OECD Regional DataizEs.



Table 1. Overview of economic, environmenta
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| and R&D expenditure indicators

Economic and environmental performance CHL OECD Gross domestic expenditure on R&D CHL OECD
Labour productivity GERD
GDP per hour worked, USD PPP, 2013 26.7 47.7 Million USD PPP, 2012 1312 1107 398
(annual growth rate, 2008-13) (+2.4) (+0.8) As a % of total OECD, 2012 0.1 100
Green productivity GERD intensity and growth
GDP per unit of CO2 emitted, USD, 2011 34 3.0 As a % of GDP, 2012 0.35 2.40
(annual growth rate, 2007-11) (-1.4) (+1.8) (annual growth rate, 2007-12) (+6.4) (+2.0)
Green demand GERD publicly financed
NNI per unit of CO2 emitted, USD, 2011 4.4 3.0 As a % of GDP, 2011 0.16 0.77
(annual growth rate, 2007-11) (+0.2) (+1.6) (annual growth rate, 2007-10) (+8.4) (+2.8)
Figure 1. Comparative performance of national science and innovation systems, 2014
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b. Interactions and skills for innovation
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Note: Normalised index of performance relative to the median values in the OECD area (Index median=100).
Source: OECD 2014, Science, Technology and Industry Outlook 2014, OECD Publishing.
11 The Chileannational nnovation system faceseveral keychallengeswhich require sustained

investment in R&D and innovation capacities as welthes continued buildip and attraction of human
capital Among these challenges are the following:

¥ Securing and broadening the technology base and innovativeness of sectors in which the country is
specialised

¥ Fostering new areas with high growth potential

¥ Creatng theconditions for research and innovation that avoid dispersion of very limited resources
and allows the buildip of critical masses in selected areas

¥ Providing attractive research opportunities for the increasing number of-goonen graduats as
well as for researchers from abrpad

¥ Fosteing research of high quality and international visibility

¥ Utilising the knowledge base created in public research institutions to foster innovation in the
private sector, either through the provision ofthgdilled labour or through joint projects

¥ Utilising the knowledge base created in public research institutions to foster regional development
and address societal challenges (e.g. climate change, environmental risks, etc.) most pertinent for
the country
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Enhancing the quality and impact of the researchin Chile: the role of the Chilean research centres

12, To upgrade the quality of the scientific base and meet some of the aforementioned challenges,
the Chilean gvernment, like other OECD countries, has created a number of funding streams to support
the development of internationally competitive research centres (Figures 2 and 3). These funding streams
are allocated by different ministries and, although desigoedlifferent purposes, in reality they tend to

have very similar aims. In Chile, the total budget allocated to fund public research centres is approximately
70 million USD per year, which correspond to approximately 14% of the sum of higher education and
government expenditure on R&D (HERD + GOVERD).

6. Chile has invested a significant amount of public funds in fostering major research centres
through various public programmes: "Iniciativa Cient'fica Mileni(Scientific Millennium Initiative) of

the Ministry of Economy, and "Fondap" and "Basal" funding programmes, both under the National
Commission for Scientific and Technological Reseql€®NICYT), the main Chilean science funding
agency of the Ministry of Educatiaesponsibledr strengthening the scientific and technological base of
the country and for promoting the formation of advanced human calpitedvaChile, of the Chilean
Economic Development Agency (CORFO) is attached to the Ministry of Ecoramdyimplements
governmenh policies to promote entrepreneurship and innovationaddition, there are a significant
number of ORegionalO research centres. The research centre funding programmes have effectivel
produced critical mass and relatively long term research projectse 66 them oriented by national or
regional priorities (see Table 2 and sections below for a detailed description of these programmes).

13. It is important to note that most of these centres have been created erapbeated with direct
support of one or more universities, as most of the researchers of the centres are part of the academic stal
of the hosting university. As suchéa Centes have the following goals: toain the next generation of
scientists and emgeers, raise academic excellence, contribute to the development of and increase the
uptake of new technologies by industry, leverage public resources in research, and transition the system
towards the needs of the knowledge econdmyaddition to the tyes of centres that the OECD reviewed,

Chile has 14 public technological institutesderthe management dfifferent ministries.They are the

oldest, established decades agbey purport to provide adve and technical assistance to thanaging
ministries as well ago develop research to contribute to thelineation of regulations on specific topics

and in some casdransfer technology to several productive sectursh as forestry, agriculturshing,

energy, and defence. The OECD team visited cgr&r€ of one such Institute (INIA) at La Serena.

14. The centres displayery different characteristics irrespectively of the funding stream through
which they were created. They vary considerably in their sizehertgpe of researcthey carry ou{basic

vs. applied research)n many casescentes are teams of researchers from different universities or
research institutions joining single labto developcommon research projectsften located within the
universty campus; others are more weltablished research cesstr with ad hoc buildings and
management officeor infrastructure

% This budget includes the funding programmes: Basal, FONDAP, Millennium Science Initiative and the Regional
programme. Each centre can obtain additional sources of income from smaller public research grants,
private organisations, local governments or fngdrom abroad.
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Figure 2. Science and Technology Research Centres in Chilean National Innovation System
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15. Most of thecentresare funded through competitive calls fiore yearsand can be renewedr

additionalfive years. After havingbtained funding for a maximum of ten years, the centres cannot be
renewedthrough the sam&unding programme Some centeshave managed to survive after tieeryear

period by applying and obtaining funding through a programme different from the one originally used.
This highlights how incertain cases, programme beneficiaries do not distinguish different streams of
funding according to different purposes, but instead they select the stream of funding in order to establish
or renew the existence of@ntre This pattern, however, is not altogether unique in OECD countries.
Many research centres funded on the basis of (e initiativesO use or combine funding from other
sources (OECD 2014b).

16. The Ministry of Education and Research, through the National Council for Science and
Technology (CONICYT) has developed three streanfarading to establish research centres:

¥ TheResearch Centres in Priority Areas (FONDAP Programn@)NICYT initiated FONDAP in
1997 to promote the creation or consolidation of research groups. FONDAP has had four calls for
grants until now and has funde@ tentres, 7 of which have already completed their tdtms
programme funds researckntresin selected priority areas, specified in the national call. Priority
areas vary depending on the year of the call and can cover all dfetatéence: from geotyical
science, to biomedicine, social sciences or engineering and technoFE@QNBAP centresvere
created with the following missions: to carry out research at an international standard of quality, to
engage in collaborative research, develop advancedahucapital, to establish national and
international research networks and dissemination of research results. Centres are funded for 5
years and following an evaluation can be renewed for additional five years. FONDAP centres can
obtain a maximum fundingfdl.5 million USD per year and the universities participating in the
centres are required to contribute 10% of the total budget of the centre.
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Figure 3. Funding landscape for the research centres

Basal, FONDAP, the Regional Centres and Millennium Centres receive together approximately 70 million USD per
year: that is 8% of the national expenditure for STI in Chile
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¥ The Science and Technology Centres of Excellence (Associative Research Programme)
CONICYT created in 2009 the Associative Research ProgRif) by combining two previous
progranmes: the Bicentennial Program for Science and Technology and the Basal Funds for
Scientific and Technological CentreBhesel7 centreswere created to develop scientific and
technological research amgvelophuman apital. These centres distinguish themselves from the
ones created through the FONDAP Progranamethe Millennium Institutes as they are required
to develop activities leading to the application and/or transfer of research results to increase the
competitveness of the Chilean economy. #sthe case of thether centres, they are funded for
five years with a possible extension for additional 5 years. These centres can obtain a maximum
funding of approximately two million USD per yeddditional sources fofunding (which can in
some cases even double the total grant) include other sources of competitive funding as well as
financing coming other programmes such as FONDAP, the Millennium Scientific Initiative, and
the Regional Centres programme. Additiofahding can also come from national funding
agencies such as FONDECYT, FONDEF or CORFO. Finally, the centres are required to raise 20%
of the total budget from private and/or international organisations.

¥ The Regional Centres of Scientific and TechnolagiResearch (Regional Programnerhe
Regional Programe of CONICYT initiated in 2002 a funding programe for 13 R&D Centres to
promote the development of capacities in science, technology and innovationlih rtsgions
outside the Santiago metropolitanea Regional R&D Centres are dmanced by the regional
governments and CONICYT for a period of ten years. Currently this progeasapports 13
regional centres located in 11 different regions of the country. Three additional centres have been

9
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disconthued. These centres are located in regions outside the Santiago metropolitan area and are
created with the aim to promote the development of research, science technology and innovation
programmes as well as skills and competencies in thematic areas dhatpartant for the
economic development of the regions. wish the other centres, regional centres are established

for five years and can be renewed for additional five years. Aftenyear period, they may
receive funding for additional three yearsder speciatonditions. .These centres may apply and
compete for funding from the Basal programme.

17. The Ministry of Economy funds th#lillennium Science InitiativeThe Millennium Science
Initiative (MSI) was ewblished by thélinistry of Planning and CooperatidMIDEPLAN) in 1999 and
transferred to thdinistry of Economy in2011to promote the development of cutting edge scientific and
technological research to contribute to the s@@onomic development tiie country. MSI funds research
institutes on the basis of scientific merit through public grant calls. They also receive fundimg for
consecutive 5 year periadshe programme currently fundsne institutes. The maxiomm funding they

can receive is tov million USD per year. Millennium Institutes are very similar in their objectives to
FONDAP centres butthere is no preelection ofpriority areasThese centres may belong to the following

two categories: natural and physical sciences and social sciences. These centres may apply and compete fc
funding from the Basal programme.

CORFO Centres

18. CORFO is the ational economic development agency unttee Ministry of Economy It
suppors the establishment dif3 International R+D Researdbentresof Excellence CORFO is currently
developing a new scheme to fund technology transfer centres. These centres wectuded in the
analysis.

Public TechnologicaCentregOther Ministries)

19. Other ministries through special agencies and sectoral funds support Public Technological
Institutes. These research centres are permaratries conducting, in most cases, applied research serving
the needs of the Ministry that is responsible for the centres. Some of them are currently under the control
of CORFO. These centres were not included in the OECD analysis.

Table 2. Summary table o fthe funding programmes for research centres and their goals

Instrument/Agency- General objectives Expected Results
Programme in charge

Millennium Science Initiative/ "# $%"&"(# # *(+(,"$&(-'# "# ¥ O(+(,"$#/0"1-2#(*2(#
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["-%160'(# "# ")(# 404'51-56,(# 4"/3]
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D# $%"2%5&&(# 51&4# "# *(+(."
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10



DSTI/STP/TIP(2015)4/REV

&"%(#6%"5*H#

Basal Financing/ CRICYT-PIA

To promote the creation and/
consolidation of centres that aim to t
development of

a) Activities of scientific and
technological research of excelleng
with an international scope ar
collaboration, and the training ¢
advanced human capitaf excellence
to carry out these activities;

b) Specific activities leading to th
application  and/or  transfer @
researchers results to actions t
contributes to the increase
competitiveness of the Chilean societ

Scientific and technical
research oéxcellence
resulting in Incremental
quantity of ISI and no#SI
publications and citations as|
well as participation in
international exchange
networks.

Human Capital Formation
resulting in MasterOs, Ph.D.
theses finished and Postdoc
working at the Centre
Technology transfer and
links to other economic
sectors and Chilean society
represented by incremental
quantity of national and
international patents applied
or granted, licensed and/or
technology transfer
agreements, spiaffs and
other initiatives with
companies, Ph.D. and
Postdocs inserted in industry
participation in public policy
events, etc.

Support for other research
groups.

Activities of dissemination
and extension to other sectog
of Chilean society.

FONDAP Centres
Excellence/CONICYTFONDECYT

of

To promote the creation of Centres t
aim to:

a) Carry out research of internation
standards of excellence;

b)Engage in collaborative research;
c)Develop advanced human capital;
d)Establish  both  national an
international collaborative network
and;

e) Disseminate the results to t
scientific community and society.

Centre establishment,
maintenance and expansion
done with the contribution of
the Funding and Associated
Institutions

Implementation of actions
conducive to collaboration
among a group akesearcherg
and their lines of research
Qualitative and quantitative
contribution to scientific
production in the area
Contribution to the training
of doctoral students
Effective transfer of
knowledge to other
institutions, professionals an
specialists irother areas,
elementary and high school
education, and the
community in general
Collaboration and exchange
of knowledge with visiting
scientists and other
researchers

Attraction, incorporation and

11
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retention of new researcherg
to the Centre

¥  Disseminatiorof results to
national media

Regional Centres/ CONICY-Regional| To fund the installation of Regiong Centres that become national refere

Programme Centres of Scientific and Technologid within a reasonable time frame, due

development oriented to promo| their expertise in their thematic areg

capabilities of research and formati{ by:

of critical mass in specific digdines ¥  Focusing their research in

and topics at the regional level relevant topics for the
corresponding region.

¥  Developing specifi
disciplines or areas in the
region.

¥  Promoting conjoint activities
among participants that will
lead to reach levels of
excellence.

¥ Inserting and retaining
human resources able to lea
research and development
activities in the region.

The role of Publt Research Institutions (PRIS) in national innovation systems

20. Public research institutions (PRI®Xxist in a great variety in different national innovation
systems: in some countrieach as Germany, Austria atite Netherlands, the Czech Republic and even in
France, lhey are a major pillar of the research and innovation system, in sti@rsas Spaithey occupy a
smaller role, which could be equally important, e.g. to fill gaps and perform functions in aahation
innovation system that universities do not covéence, the concrete function and role that PRIs can and
should play depends very much on thistoricalstate of development of the innovation system in general
(whether it has an advanced, R&D intendivesiness sector or not, whether it is open to scientific progress
and technological change from abroad, etc.) and its individual parts (e.g. the quality of its HEI sector) and
the development of their linkages (e.g. the intensity of indtsstignce collaoration3. Lessons from a
recent OECD study on the subject matter (OECD 2011) point in the direction that to do so, one would have
to respect the various historical trajectories and different levels of development of a national innovation
system.

Centresof researchexcellence

21 Recently, anumber ofOECD countries have either introduced incentives for the transformation

of research institutes to produce scientific output on a higher level of quality (e.g. tharG&xrellence
Initiative ), created new institutions rather detached from the universities (like the Olnstitute for Science and
TechnologyD ISTAO in Austria) or have set up schemes which should incentives research institutions and
enterprises to set upipt centres(such asthe CompetenceCentreprogramme in Austria, Finland and
Sweden). In doing so, they have used mixes of permanent and temporary funding oibimstitWhere

they have developggermanent ones, they have introduced stringent evaluatidrassessment criteria as

well as performance based funding to ensuredbatresemain agile.

22. The development of research Ocentres of excellenceO in Chile has some similarities and
differences with initiaties in other countries. As in the case of Chile, within the OECD many Oresearch
excellence initiativesO (REIs) that support independent research centres hosted at universities, public
research institutes or even in some case, companies, aim to initiatge cimathe national research
landscape. Some countries have established their RElIs on a more permanent basis, in which case the terr

12
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OprogrammeO is more common, while other have clear sunset clauses (see Annex Table 1). Among th
common goals are:

¥ Themain djectiveof the REI to enhance tlmmmpetitiveness of reseatch

¥ Focusing funding on few institutions, selected on the basis of excellent performance and future
potential

¥ Selection panels tend to be internationally staffed

¥ There is a @riation infocusacross countries; some centres target the development and training of
young researchershe building of researcimfrastructure attracting international talenand co-
operathg with industry,

23. The availdle evidence in OECD countries also suggests that REIs account for a small share of
total government funding of public R&D (i.e. HERD plus GOVERD); accounting for more than 3.1% of
total government funding of public R&D only in Estonia (Centre of ExcedignPortugal (Multiyear
funding programme), Slovenia (Centre of Excellence) and IrelBndgamme for Research in Third
Level InstitutionsEno. 4) (OECD, 2014b and Annex 1 at the end of this report).

24, The OECD ha found that research excellence funding schemes that fund a relatively high
number of centres/initiatives are comparatively less selective, but there are exceptions. Some REIls are
more selective but account for relatively low shares of government R&Dniynthe German Excellence
Initiative is an exception; it is a highly selective funding instrument with a relatively high funding impact
and a large amount of annual funding per research centre (OECD, 2Ch#lban policyaround research
centrescould learn from tlese experiences showitigat a mixture (an OecosystemO of different types of
institutes) shouldaim to develop institutionsvhich play different roles, have different portfolios of
activities and hence should be funded and assessed differerittpherent governance structusea key
ingredient to facilitate the development of different types of research institutes.

Rationale and methods for assessing impacts of public sector reseaf@hile’
Why should research be evaluated?

25. In comparison to the long history of science and research, the evaluagachotsearch is a
relatively new phenomenon. Thieasons why it can be useful to evalusgeearch can be summarised
using the four AS.The first isAdvocacy. Results from the evaluation of research can be used to make the
case for science and to justify spending on research. By contrast, the evaluation of research also improves
Accountability, the second A. In many developed countries substamti@unts of public funding are
allocated to research which needs to be held accountable to stakehsldbras the taxpayer and other
donors. The evaluation of research can help to ensure that funding decisions and funding flows are
transparent and failhe third A isAnalysis and refers more directly to the Oscience of scienceO, that is, the
aim to identify what works in conducting research. Through the evaluation of research it is possible to get a
sense of where research is having an impact and hevh#éisi been achieved. In turn, such evidence can
inform funding decisions ohllocation of research fundshe fourth A.Here, &idence can be usexs the

* This section has been written by Dr Steven Wooding and Dr Joachim Krapels. RAND Quality Assurance was
provided byDr. Molly Morgan Jones.

®> Morgan Jones, M., and J. Grant OMaking the Grade. Methodologies for Assessing and Evide raicly IRgsactO,
in 7 Essays on Impact: DESCRIBE Project Report. Dean et al., eds., Exeter, UK: Exeter University Press,
2013. pp. 2B43
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basis of funding decisionsfor exampleto highlight areas of researcthat may need structural
improvement. To gather the evidence needed for research evaluation a number of methods are now
available which together shed different lights on the performance of research.

Strengths and weaknesses of alternative ways to evaluate research

26. A review by RAND Europe of the different tools available for research evaluation shows that a
substantial number of tools are used around the world to assess, review and evaluate research. The mai
methods of evaluation are summarisadTable 3 together with a brief assessment of their individual
strengths and weaknesses.

Table 3. Tools to Assess, Review and Evaluate Research

Bibliometrics: the study of published material that uses quantitative techniques to assess among other
things the volume, visibility, citations and collaborations of a particular research unit.

Strengths: widely applicable and comparable; high credibility and a good indicator of the quality of
research output

Weaknesses: bias against early career researchers; coverage is not global; indicators cannot be taken
as direct reflections of OqualityO or OexcellenceO

Surveys: includes a range of methods to provide a broad overview of the status of a programme or
body of research.

Strengths: comparable data across a population; reliable; relatively inexpensive; short turnaround time

Weaknesses: limited depth of information; limited adaptability to context; inflexibility, the design cannot
easily be changed without risking comparability

Logic models: graphical repre sentation of the causal pathway by which a programme or body of
research seeks to generate outputs and impacts.

Strengths: shows how a process works; makes explicit links within programmes and projects

Weaknesses: can be too linear; are not always applicable

Case studies: in -depth exploration to describe and explain a particular research activity or research
outcome.

Strengths: provide in-depth understanding of a pathway to an outcome or impact; can accommodate
heterogeneous data

Weaknesses: can be expensive and time consuming; cannot easily generalise the findings; more
subjective than other methods; cannot generally be used to compare large numbers of researchers or
research projects

Economic analysis (e.g. cost -benefit; cost -effectiveness; cost -utility): comparative analyses that
examine the costs and outcomes of two or more policies, programmes or bodies of research.

Strengths: provide clear and structured information for decision makers

Weaknesses: data can be difficult to obtain as it needs to be comparable

Peer review: assessment of academic material by other academic reviewers.

Strengths: credibility within and outside academia

Weaknesses: can be expensive and time consuming; can bias against innovative approaches;
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potential lack of transparency

Data mining: the process of extracting data from existing databases to generate useful information.

Strengths: a way to make sense of large amounts of data; reducing the burden of data collection on
informants

Weaknesses: highly dependent on the quality of the dataset; changes in data may require changes in
data mining techniques; presentation of the results can be challenging

Interviews: method of in  -depth data collection through direct interaction with research participant.
Strengths: in-depth data; can take context into account; accommodates for heterogeneous data

Weaknesses: can be time-consuming; can be difficult to generalise; cannot generally reach a large
number of researchers

Data visualisation: tool for data summarisation throug h the visual representation of the data.
Strengths: allows for intuitive exploration of data

Weaknesses: can be challenging to accurately portray data

Site visits: visits to research departments or institutions to provide direct interaction between
evaluators and researchers.

Strengths: opportunity to speak to all involved; interactive process that allows for multiple parties to
contribute

Weaknesses: can be expensive and time consuming; can be difficult to generalise

Document review: method to gain  a broad overview of the material produced on a particular topic or
issue.
Strengths: easy to conduct; reducing the burden of data collection on informants

Weaknesses: rarely sufficient on its own; limited by the data that has actually been printed

27. Through a scoring and ranking exercigehe characteristics of thdifferentmethodsGuthrie et

al (2013§ show thatthe methods can roughly be divided into two groupse first group consists of
methodsthat are Oformative, flexible and able to deal with edissiplinary and multdisciplinary
assessmenfOwhereas the second group consistsmethodsthat are Oscalable, free from judgment,
quantitative, transparent, comparable and suitable for high fregulemgitudinal use®lthough exact
allocation ofmethodsto groups can be trickys there is some variation in the way in which methods are
used Figure 4shows a mapping shethodso group characteristidsased on the scoring exercise

® Guthrie, S., Wamae, W., Diepeveen, S., Wooding, S., Grant, J. (2013) Measuring Research: A guide to research
evaluationframeworks and tools. Cambridge: RAND Corporation

7 Ibid
8 Ibid

° A complete overview of the methodology underlying the mapping of the graph can be found in Appendix B of:
Guthrie, S., Wamae, W., Diepeveen, S., Wooding, S., Grant, J. (2013) MeasuringcReAeguide to
research evaluation frameworks and toGlambridge: RAND Corporation
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28. Generally, for the evaluation of research, a mix of methods is most likely to yield robust results
and a comparison of existing evaluation frameworks shows that most rely on multiple methods. Some
methods however, are more closely related to the reasorevdétuating research than others. Group 2
methods tend to be more effective for Allocation and Accountability, whereas Analysis will rely strongly
on Group 1 methods, likely to be supplemented by Group 2 methods. Advocacy generally, can be done on
the bags of all data collected.

The Scientific, Social and Economic Impacts of Chilean Research Centres

29, In order to havescientific, social and economic impacts there needs to be an effective research
systembone way ¢ judge that is through bibliometrics as outlined in the previous section. A bibliometric
assessment of Chile from 2di&ontains one chapter of data disaggregated by the research centres, but
overall does not provide a substantive bibliometric assessshémt research centres. The amount of data
that can be taken from this report is therefore limited. Still, the availablesdgtgests that the research
centres are some of the top performing research entities in the research system in terms of dhe level
citations their papers attract, and that the quality of centres is stable or rapidly increasing in recent years.

30. The normalised citation indicator shows that in recent years several centres have produced
outputs with normalised citations scores above waxdrage (Figure 5). Thisieans that on average,
publications from the centres receive more citations than gblications in their respective fields

2 Scimago Lab (2012) Principales indicadores cienciomZtricos de la actividad cient'fica chilenar2oi@e 2014:
una mirada a 10 a—osladrid: Scimago Lab
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globally. Highest normalised citation scores were recorded in 2012 for Anillos PIA and FONDAP. These
score are generally higher than the scores reported by universities in Chile (data not shown), yet there may
be sone overlap between the papers included in the samples of the universities and the centres.

31 The scores of FONDECYT have remained relatively stable over time, which appears to be in
accordance with other bibliometniesearch conducted on FONDECYT on earlier years which showed that
while FONDECYT had been able to substantially increase the volume of publications, it had not (yet) had
an effect on research quality as measured by citatfons.

32 Within the centres there is substantial variation betwgegrammes (Figure 5Table4 shows

the proportion of research that is classified as belonging to the worldOs top 10% publications. Scores differ
guite substantially between centrégtween programmes within centres and between years. Part of this
strong variation may be the result of limited number of papers underlying these statistics, as there seem to
be years in which no papers were produced. The percentages are reduced wdammpikeis further

limited to only include publications with a lead author from a Chilean institution (Table not shown).

Figure 5. Evolution of the Impact of Chilean Research Centres, normalised by funding programme and year.
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1 Benavente J.M., Crespi G., Figal Garone L., Maffioli A. (2012) The impact of national research funds: A regression
discontinuity approach to the Chilean FONDECYT, Research Policy, Vo0l.41:8, p144&1L
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33 It is clear from the data provided that theearch sector in Chile is small and that the centres
make up only part of that. From the evidemge¢heredhrough the site visit it is impossible to provide an
overall assessment of the social and economic impact of the centres but there were cleasesfampl
entrepreneurial researchers producing wider impacts from their work.

Entrepreneurial examples

34. Assessing social and economic impacts depends on a much wider range of measures which are
not currently capturedr available for Chilean research centres. However, during the site visit the team
saw various examples of research that was having a wider impact on society. Two examples are provided
in Box 1.

Box 1. Example of entrepreneurial research centres in the Chilean research landscape
Next generation Wi -Fi antennas

With the rise of electric appliances making use of wireless connections (e.g. the Ointernet of things®) it is becomin
increasingly busy on the traditional Wi-Fi bandwidths (2.4 GHz). To alleviate this problem, researchers at the Cerro
Caltn laboratory at the University of Chile have been working on a new type of antenna to support Wi-Fi connectivity at
the 60 GHz bandwidth. A key problem of current 60 GHz connections is that antennas tend to be very directional. The
antenna however, has been developed in such a way that it has an omnidirectional radiation pattern and thus can
easily reach any device in a room. Furthermore, the antenna can be manufactured using existing technologies already
available to manufacturers.

Local bio -fertilizers and bio -pesticides
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Chemical fertilizers can damage the environment and harm human health, while imported bio-pesticides may not work
in the specific context of Northern Chile. To provide agriculture with the next generation of tools researchers of the
Centro de Estudios Avanzados en Zonas ¢ridas (CEAZA) have worked to develop environmentally friendly fertilizers
and pesticides. To create bio-fertilizers researchers use locally-sourced bacteria from crop soil to replace traditional
chemical fertilizers. The study of the bacteria has given rise to a rezglonal bio-pesticide bank, which contains a

collection of local bacteria that can serve to replace chemical pest|C|des

Collaboration by Chilean Research Centres

35.

During fieldwork it was observed by Centres that they have explicitly addressed a need to

promote collaboration between researchers, as an alternative to a university systendshi@ emphasize
individual grants and hence reduce the incentive for collaboration. Bibliometric data on collaborations is
not available for the centres. Data @silaborations patterns (Figure 6) is confined to the figures for Chile

in total. The datahows that most papers are either based on an international collaboration or without any
In terms of the average normalised citation scores for these papers, highest scores are
reported for papers based including both a natiandlinterngbnal collaboration, and for papers with just

an international collaboration. Finally, during fieldwork there also appeared to be significant collaboration
between centres as most centres mentioned collaborating with at least one other centre.

collaboration.

Figure 6. Patterns of s cientific collaboration and international visibility by type of collaboration
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36. There were examples where centres had demonstrated an ability to bring widely differing
disciplinary approaches to tackle certain questiéios.example, INCAR, the Interdisciplinary Center fo
Aquaculture ResearcfBox 2), brings together a wide range of disciplinary approaches to address the
issues critical for the sustainable development of Chilean aquaculture. From genomic and epidemiological
research on parasites of key food species;uestigations into the biochemistry of salmon diet; through to
work on regulatory frameworks that would promote sustainability, and evaluations of theecoeamic
impacts of aguaculture on coastal communities

Box 2. Interdisciplinary Cent re for Aquaculture Research (INCAR) model of collaboration

INCAROs Mission is to generate relevant scientific knowledge instrumental to the task of turning aquaculture into an
ecological, economic, and social sustainable productive activity, in order to contribute to Chilean sustainable

development. Scientific discovery, dissemination of scientific information and technology transfer are at the heart of

everything INCAR does. Outreach adds value to the CentreOs research activities by helping us build partneships with

stakeholders and policymakers, making INCAROs scientific capabilities and creative activities useful beyond the scope
of academia. INCAROs outreach programme and technology transfer activities aims to inspire society and share the

information generated by researchers at the Centre.

In order to fulfill its mission INCAR allocates important efforts in developing strong links with Local
Governments, Regional Governments and the Central Government as well as with the aquaculture industry, small
aquaculture producers and fishers unions. Several of the members of the Centre participate in commissions and
committees highly relevant to the design and implementation of public policies. Emphasis is also given to the
generation of knowledge by INCAR scientists directly relevant to the development or implementation of public policies.
In addition, one of the main bodies of the Centre is the Advisory Panel. The role of this Panel is to link INCAR with key
public and private organizations so that the actions of the centrr (research, educational, training, transference,
outreach) remain relevant for the private and public stakeholders of Chilean Aquaculture. The Advisory Panel is
composed of the following members: Head of the Marine Regional Programme of the Southern Cone of the World
Wildlife Fund (WWF); National Deputy Director of Aquaculture of the Chilean National Fisheries Service (Servicio
Nacional de Pesca; SERNAPESCA); President of the Association of Mussel Farmers of Chile (AMICHILE); General
Manager of the Salmon Technological Institute (INTESAL; this institute is the research branch of the Association of the
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Salmon Farming Industry of Chile); International Scientist (Dr. Doris Soto), Aquaculture Management and
Conservation Service, Fisheries and Aquaculture Department, FAO; and Director of FONDAP programme, CONICYT.

Aquaculture research in Chile requires being connected with companies related to fish and mussel
production, as well as companies that produce services for the aquaculture industry. The INCAR centre has developed
formal interactions with relevant companies belonging to the salmon industry and mussel production, including Marine
Harvest, Aquainnovo (AquacChile), Abalones Chile, EWOS Innovation and Pathovet. For instance, investigations in the
sea lice Caligus are currently carried out between INCAROs researches and Marine Harvest in Puerto Montt (Southern
Chile) and EWOS innovation Chile. Likewise, collaborative research related to the capacity of Atlantic salmon (Salmo
salar) to confront infections of the ISA virus and Piscirickettsia salmonis are taking place between INCAROs
researchers and technologists from companies such as Aquainnovo (AquaChile) and Pathovet.

INCAROs principles for technology transfer are: (i) Engagement of potential usrs/entrepeneurs at an early
stage in the technological development process; (ii) Use of local knowledge and formal expertise of the potential
users/entrepeneurs, (i) Interdisciplinary Transfer of Technology teams are created ad hoc for each product at due
time which includes researchers, user/entrepreneurs and financing expertise. The University of Concepcion (UDEC)
has two specialized units in technological transfer: the Development and Innovation Directorate, and the Intellectual
Property Rights Unit. Both of these units have vast experience with these issues and are key in INCAROs technology
transfer programme. It is important to note that the UDEC is the university that has registered the highest number of
invention patents in Chile since the year 2000. The other two Universities participating in INCAR (i.e. Austral University
of Chile and Andres Bello University) also have specialized Units for technology transfer and are also an important part
of the INCAR strategy on this issue. The interface between INCAR scientists and the technological transfer units of the
Universities is done by the INCAROs Director.

Although the Regional Office in Coyhaique (Region of AysZn; where presently 55% of the salmon culture in
terms of biomass is taking place in Chile) was only set up in July 2013, the administration has been very efficient in
incorporating the centre into local society in the Region of AysZn. For instance, INCAR was awarded direct funding for
research by the Regional Government of AysZn (approx. US$200.000 in 2013; US$ 240,000 in 2014). Furthermore, at
the national level, INCAR has also been successful in levering additional external funding via concurrent grants both
from the public and private sector (US$8.6 million).

INCAR is formally associated with several foreign institutions of excellence: the Observatoire OcZanologique
de Banyuls/Mer (CNRS, UniversitZ Pierre et Marie Curie, Sorbonnes Universites, France); the Bren School of
Environmental Science & Management (University of California at Santa Barbara, USA); the GIGA Research Centre of
Excellence (University of Liege, Belgium); the Institute for Sociology and Political Science (Norwegian University of
Science and Technology, Norway); the Aquaculture Institute (University of Santiago de Compostela, Spain), and the
Applied and Fundamental Fish Research Centre (AFFISH-RC) of the University of Liege (Belgium). As an example,
during 2014, 13 international scientists visited INCAR for scientific collaboration purposes; they came from the
following countries: Belgium, France, Mexico, Norway, Spain and Scotland (UK). In addition, 10 members of INCAR
participated in scientific collaborative activities abroad in the following countries: Australia, Belgium, Canada, France,
Germany, Mexico, Norway, Sweden and USA. In 2014, of a total of 74 ISI publications generated by INCAR, 23 were
joint publications with scientists of international institutions with a total of 27 different international institutions.

Source: INCAR

Technology andKknowledge Transfer in Chile® Centres of Excellence

37. Technology and Knowledge Transfer have bBém a different degreeamong the targets of the

programms. Yet any goals in this vein have to be formulatedregahe background of an industry that to
this very day has little R&D capacities itself, relies very much on imported technology and primarily
competes on price in mostly basic industries. As they have been quite competitive on this basis, there have

not been very much incentives hitherto to switch to a more R&D and knowlatiesive mode of

production. As a consequena@xpectations towards throgramme and goals in this respect should be

measured by taking into consideration these characteristibe af/stem
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38. The current picture on the role t#chnology andknowledgetransfer in the Chileamesearch
centress a very scattered one: first, this type of activity was not thoroughly defined and recordedsnor wa
it an important evaluation criterion (as these focused predominantly on scientific output) forcahtie

Hence, the team was not able to obtain sufficient empirical basis for a sound overall judgemettieHere,
evidence available is almosxclugvely anecdotaland gathered from the site visits and discussions. A
major observation, pertinent also to other fields of activities otémtres isthat they are often asked to
performa great variety of activities (from excellent (basic) research plieapresearch, education and
training to technology and knowledge transfer), while quite often the assessment is primarily on the quality
of scientific output. Even iprogramme wherecentres have to earn a share of their income from industry
contracts,the assessment and evaluation criteria were said not to fully capture the different types of
interactions with industry nor the impact on the enterprise sector.

39. From this starting point, a major recommendationergas already: define the different
dimensions oftechnologytransfer more precisely and make them part of the selection and assessment
criteria where appropriateét (has to be tailored to the research area and the potential for indoignge
linkage anl does not have to be necessarily the same foeatles).

40. Technology andknowledge transfer were among the main goals of a numberceaiftres,
especially when there was a clear focus on applied research, as in theeBasmlbrthe Regionalcentres

but not confined to this type okntres. Also e.g. in some Milleniur@entres there were examples of good
interactions with industry (e.g. vhitpharma companies). When there was interaction with industry, it was
mostly through direct contracts (which might be further encouraged by the recently enacted R&D tax
measures for outsoted R&D), either withthe centreor through funding of individualesearchersThe

OECD teamalso found examples afentres pursuing more applied types of research that were the spin
offs from more basic researdhniented ones. A few outstandiggntres were reaping between 30 and 50
percent of their income from contraatith industry (e.g. in bio industries and aquaculture). Others receive
in kind contributions from industry (e.g. the use of vessels and other infrastructures) to carry out research,
the results of which are then shared with companies or made availadevtaer public.

41 Some interviewees pointed to the fact that enterprises rarely wanted to engage into knowledge
OcecreationO (e.g. through real joint projects), but were rather interested in results frooh resgacts

with direct applicability. This was said to be the dominant pattern in sectors like agriculture, fisheries and
especially in the interactions with SMEs. If this were a general patiterapme cases it would be
appropriateto assess theentres performance on the basis of income from contracts with industry rather
than on the basis of their impact on/contribution to knowledge Hoiloh the business sector.

42, Some Basal€entres have taken actiotsssydematize their efforts in knowledge transferg.
through the establishment of technology tranaféts dealing, for instanc&jith IP questions. Others have
opted for their IP questions being handled through the universities to which they are affitgpeded
problems for technology transferclude too high expectations about skierm results (especlglfrom

policy side), whereas technology transfiereds sustained cooperation. To this goal, some ofahi&es
involve industry prominently in thieboards and advisory panels, which helps shape their research agenda
in accordance with industries priorities. Sometimes they involve induspresentativeslso in the
definition and selection of internally funded projects-éme and eyost) in oreér to better align the
research agendas. These experiences offer some ground for mutual learning, therefore the exchange
between theentres about (successfuhd unsuccessful) practices in technology transiferuld further be
encouraged and fostered.

43, In some instances, there were individual attempts to get into closer collaboration with industry

which would have profited from the availability of a larger framework for collaboration (e.g. cluster
initiatives in sane regions or nationg@rogrammes (e.g. for Big Data)), especially when these efforts were
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in an early stage, dispersed or still rather remote from market applications (e.g. in the case of areas around
radio astronomy and astrophysics).

44, It has to be mentioned th&tdue tothe needo secure funding beyond the fixed $pan of a
centreb sometimecentres with a very basic research mission somewhat artificially add applied research
and industry cooperation to theiortfolio of activities even if thigs quite remote from their main ares

just to fulfill the funding criteriaof specific programmesTo avoid such (at least partially misguiding)
incentive structure, funding opportunities should be desigmaanore stable and longrm manner

|

45, Another channel through whidimowledge transfer happens is through training and mobility of
personnel. As education and training is part of the mission of s@miees, it couldbe assumed that
through this channeknowledge transfer happens, but unfortunately it was impossible to further the
analysisbeyond the anecdotal evidence provided in thewsdigs, as there was no systematic accounting
and tracking of the persons trath and the professional career paths of individual researchers.
Nevertheless, the personnel of some of the cengay. in bio industriesiegularly visit and conduct
research with companiesThe mining industry was also explicitly mentioned as a seetgrinterested in
recruiting researchers from tleentres. During some of the interviews, ad eability schemes were
suggested in order to increase temporary exchange betweeantnes and industry. Indicators on these
aspects ofknowledge and technmdjy transfercould also be included in future refinements of the
assessment and evaluation criteria, again with different weights for different types of sectors and research
areas.

46. Apart from promising examplesbserved atndividual centres, he overall impression was that
technology and knowledgeansfer is still a major issue in the Chilean innovation system. This observation
was corroborated by views from industry which characterize@€#rgres as still predminantly driven by
concerns about scientific quality and output and only to a lesser extent by those of innovation and industry
science relation.

47. In this vein, the recent initiatives by CORFO to set up extensentres might be a promising

step forward. Ten suatentres have been developed so far and are not meant to havie&Wicapacities,

but to support technologyansfer. Also, anoth@rogrammas in the making by CORFO: ¢hTechnology
Centres for innovdion which are meant to provide infrastructures for prototyping and close to the market
development. In thesgentres, industry will have a leading role. Topics of ttemtres will be developed in

the context of a Smart Specialisation Strategy, inspiregrbifar initiatives in EU and OECD countries.

48, These initiatives towards improvddchowledge andtechnologytransfer and towards greater
impact of the centres on innovation and application in industry, while Jeluabthemselves, could
certainly benefit from a better coordination between the major stakeholders (ministries, regions,
universities, mdustry). he drive toward&nowledge andechnologytransfer activities should be designed
without increasing the congxity of the system and with a close eye on the incentive structures for the
different centres in order to avoid too much overlap of missions and portfolios of activities.

Impacts of knowledge transfer activities

49, There are many ways to measure technology transfer impacts. Measures of commercial impact
include the number of research contracts or collaborations between a research centre and business
organisations, the number of stags or spiroffs created by aemtre, the number of patent applications,
personnel exchanges between centres and companies, etc. (OECD 2013b). Societal impacts can, insteac
refer to research findings that help address social challenges, such as environmental challenges, natura
disaste and risks or ageing population. Other societal impacts can include the transfer of knowledge from
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research centres to students and citizens more in gendede Tmpacts are often only asked for (and
promised) on paper, while for the overwhelming mayoof thecentresscientificoutputis the main goal

50. If policy makers wish to increase these impacts significantly: (i) measures of these impacts
should be established by which the performance of the cenwakidie assessed (which is not currently

the case). These measures would have to take into account the specificities of the individual centres and
their area of research, however; (ii) centres (or at least a specific type of centre) should be developing th
research agenda with higher degreetdiistry/society involvement. This holds true also for the centres
with a specific regional focus. Their activities ought to become part of Oregional development plansO. In
addition, for some very basiesearch i@as, it is less appropriate requirethe establishment dfusiness
university linkageslinstead other forms of collaboration could be encouraged. For example, many OECD
countries have mathematids -industry institutes or programmes where mathematoememics engage

with industry through workshops. This requires academics that can bridge the gap between the two
communities

51 This coordination should take place in the context of an overall, coherent strateging the

whole of the PRI (including HEI) sector, as there aremhnation issues spanning beyond the different
types ofCentres of Excellence. A broader, coherent strategy for the Chilean system would also include the
definition of the role of the ésting longstanding Public Technology Instituteso§sibly with a closer
alignment to governance, funding and evaluation procedures @ehies of Excellence) as well as the
universities. Especially OyoungerQ universities seem to be more inclinegtt®thitemission® policies

(e.g. by developing platforms for technology transfer and innovation, but also the Oolder® established
universities are developing technology transfer offices. These efforts are quite recent and it is probably too
early (and ceainly beyond the scope of this report) to assess their impact.

Linkages between research centres and universities

52 The relationship between research centres and universities varies according to the different t

of research centres. As already mentioned at the beginning of this paper, in many cases research centre
have developed within universities and share most of research (and in some cases even administrative)
personnel. These research centres have ev@seautonomous research groups within universities. The
autonomy from traditional university faculties has allowed research centres to become more agile and
responsive to research needs, the recruitment of research staff, the collaboration with odineln rese
organisations and, at least in some cases, the business sector. Given the small size of most research centre
being located within a university campus, sharing most of research staff and facilities help centres to
acquire visibility and critical maswithin the Chilean national innovation system and internationally. In
addition, generally research centres gather researchers affiliated with many different universities or
research organisations and promote Huteiversity collaboration.

53 Some research centre®ften larger centres with a sufficient critical mass and a more applied
research missierhave developed, instead, outside the university and offer, at least in some cases, applied
researchservices to nofuniversity organisations. As more research centres acquire critical mass and
develop appliedesearch activities, it is likely that the number of univerdityached centres will increase

in the future. See Box 3 for an overview of univigrsesearch centres linkages in OECD countries.

25



DSTI/STP/TIP(2015)4/REV

Box 3. Linkages between PRIs and universities in selected OECD countries

In many OECD countries, PRIs are increasingly conducting joint research and innovation activities with
universities (Technopolis, 2010). Co-operation between the two types of organisations benefits their research activities:
universities bring to the table their expertise in fundamental research and education, while PRIs provide knowledge on
applied research, technical know-how and infrastructure. Co-operation between PRIs and universities takes place in
different ways depending on the different contexts and institutional settings. Personal relationships among researchers
with different affiliations also play a role. Examples of linkages include the following:

- Linkages driven by participation in joint research projects . Joint research projects between universities
and PRIs are the most common and widespread means of co-operation. PRIs increasingly participate in national and
international research projects involving one or more universities, which generally lead to joint scientific publications.
For example, by the early 2000s more than half of the scientific publications produced by Norwegian PRIs were co-
authored with universities; in 2008, Swedish PRIs spent approximately 21% of their core funding on joint projects with
universities (Technopolis, 2010); VTT (the Technical Research Centre of Finland) regularly conducts joint research
projects with Finnish universities; and the Fraunhofer Institute for Reliability and Microintegration (Fraunhofer 1ZM) has
a long list of university research partners in many Germans cities, as well as in Italy, Spain, the Netherlands, Finland,
Japan, Sweden and the United Kingdom (Fraunhofer 1ZM, 2014).

- Linkages driven by joint appointments of research staff . Another factor fostering the establishment of
knowledge linkages is the joint recruitment of human resources for science and research. For example, the directors of
the Fraunhofer institutes also work as professors at a nearby university; not only does this foster joint project
development, it also facilitates organising internships between Fraunhofer institutes and universities, and recruiting
PhDs. The largest Norwegian research institute bthe Foundation for Scientific and Industrial Research (SINTEF) band
the Norwegian University of Science and Technology share more than 500 R&D personnel (approximately 25% of
SINTEF staff) (OECD, 2008). Joint affiliation of researchers at both universities and PRIs is also common practice in
Italy and France.

- Linkages driven by joint supervision of PhD students or post -doctoral researchers . In those areas
where clear synergies and research overlaps exist, joint supervision of PhD students or young post-doctoral
researchers is a way to strengthen joint co-operation and research linkages. For instance, students enrolled in PhD
programmes at the Swiss Federal Institute of Technology Zurich (ETH Zurich) can carry out their doctoral thesis
research either at ETH Zurich or at one of the research institutes in the ETH Domain. Joint PRI/university supervision
of PhDs and post-doctoral researchers is also common practice in other OECD countries, such as Norway and
Germany.

- Linkages driven by joint provision of education courses , including higher education courses and lifelong
learning. Germany offers interesting examples of these practices: Fraunhofer 1ZM supports teaching at the Technical
University of Berlin by offering students additional seminars and the opportunity to participate in national and
international research projects. The Fraunhofer Academy is the Fraunhofer InstitutesO provider of lifelong learning and
part-time training for specialists and managers. It offers classes and seminars in co-operation with universities.
Fraunhofer Institutes contribute by providing practical experience and knowledge around applied research, while
universities provide interdisciplinary knowledge.

- Linkages driven by joint use of research facilities or the creation of joint research labs. Some institutions
have created joint research campuses and laboratories where researchers affiliated with universities or PRIs can use
research equipment, run experiments and generally work together on joint research activities. These are located within
the university campus or PRI; alternatively, they are part of larger science and technology parks or innovation clusters.
In Norway, the SINTEF headquarters are located on the campus of the Norwegian University of Science and
Technology (NTNU) in Trondheim, with the two organisations sharing many research facilities. SINTEF has also
strengthened its linkages with the University of Oslo by setting up three joint research centres, on applied
mathematics, materials technologies and nanotechnologies. In Finland, VTT and the University of Oulu, together with
partners in the business sector, are currently building a 5G Test Network to advance research in the field of wireless
communications. In other cases, VTT researchers are hosted by Finnish universities. For instance, the VTT research
group on Separation Technology will be located within the Department of Chemistry of the Lappeenranta University of
Technology. In Switzerland, competence centres to promote cross-disciplinary research between the ETH Federal
Institutes of Technology (ETH Zurich and EPFL Lausanne) and the ETH Domain research institutes have been
established.

- Linkages driven by shared governing mechanisms . Shared institutional mechanisms that formally govern
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co-ordination between PRIs and universities are less common. In Switzerland, ETH Zurich and EPFL Lausanne and
four associated research institutes are part of the so-called ETH Domain (ETH Domain, 2014). The ETH Board, which
brings together individuals from politics, industry and society, steers and provides strategic management of the ETH
Domain as a whole. This translates into common strategic objectives across ETH Domain organisations, including
providing education to students and permanent lifelong learning to citizens; conducting joint research; providing
scientific and technical services; and promoting international co-operation. Other examples of governing mechanisms
to steer strategic co-operation between PRIs and universities can be found at the institutional level. In 2005, the boards
of NTNU and SINTEF defined a long-term common strategy around several areas, including internationalisation;
research and industrial policy; research equipment and infrastructure; and academic priorities.

Source: OECD (2015c), OECD Reviews of Innovation Policy; Luxembourg 2015

The measurement of the impact of Chilean research centres

Assessment of current measurement practices

54 The current measurement of research centres is based on a number of practices. International
reviewers are used effectively to evaluate the quality of centres and the review process is serious and
shows a level of maturity in that, oreasion, centres are ended because of low performance. In addition,
there is an emphasis on the measurement of academic quality through counting the publications in ISl
journals or looking at the Impact Factor of these journals. Operationally there seleena tistinction that

basic research is that which can be published in ISl journals and applied research is that which cannot. It
should be noted however, that this probably does not provide a useful policy based distinction as much
research with cleampglication is published in ISl journals.

55. The criteria and evaluations are not significantly differentiated in practice between the schemes
such as FONDECYT, FONDAP and BASAbalthough they maye in the policydocumentavhich lay

out the different priorities of centreBor centres undergoing evaluatiptiee emphasis placed on different
evaluation criteria is often not evident and there appears to be a tendency to collect lots of granular data
for example litss of engagement activitiethat may not help an overall assessment of impact, yet is a
significant burden on the centres.

56. Whether feedback is provided depends on the scheme. On occasions thetransparentink

between what the performance has been asseswkbdheoutcomeb it is not clear how the different
activities being carried out by the centres are weighted.example, a centre may be asked to do three
things: academically excellent reseh, translation of research findings and public outreach. The
assessment asks about all three areas, but there is only an overall results, renewal or not, or high level
feedback, rather than feedback about each of the three areas.

How to improve the asssment of Chilean research centres

57. A number of recommendations can be made to improve the assessment of Chilean research
centres These recommendations are based on the site visits, previous research anstheguthience
of good practice in research centres:

¥ Ensure that indicators are appropriate to the mission of each funding scheme. If a scheme aims to
produce applied research ensure that it is assessed on its success in doing this; conversely, if
acadent excellence is the intention ensure this is evaluated, or explicitly allow a portfolio
approach where centres are rewarded for having a combination of excellent research and research
with wider societal impact. It is generally not productive to insist thgearch has to excel in
both basic and applied areas.
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58.

With regard to research excellence, a continuation of measurement through a combination of
international peer review of centres informed by tracking centres publication outputs is

recommended. The agt sciences should be assessed using normalised citation metrics rather
than impact factors or whether the journal is included in ISI. Previous studies have shown that a
concentration on number of publications tends to promote the production of a langieernof

lower quality papers [Butler, 2003, Aagaard, 2015, Hodder et al, 2010, Anderson et al 2014].
Ideally information on publications should be collated centrally based on a list of document

identifiers (e.g. DOI) provided by the centres.

Social and emnomic impact is best measured through a combination of structured case studies of
success allied with a set of metrics specific to each centre. A set of structured case studies would
also provide an overview of impacts across the programmes and couldepeovesource for
learning how to promote and support researchers in generating social return. This approach has a
long history in small scale evaluations and the large scale Research Excellence Framework
assessment of the impact the research in UK wsities (Yin, 1988; Manville 2015a, Manville
2015b).

Given the diversity of centres it is likely to be impossible to develop a common set of metrics for
social and economic impadturthermore, the development of impact indicators is not easy and
there islittle agreement within the field on what might constitute appropriate indicKtSisl, it

might be possible to take the approach of using a systematic collection tool to allow impacts to be
collected in an incremental fashion across a wide range e&nas areas. Examples of such
systematic collection tools are Researchfigind ImpactFindeP, which are used for example
among institutes funded by the Medical Research Council in the UK as outlined below.

Provide feedback on all evaluations with sug@estion areas of achievement and areas for
development. Ideally provide indications of the weighting of different criteria or whether they are
applied as thresholds or scales.

Across the world research funders exdé the performance of research centres and not

infrequently funding decisions are based on the outcomes. Two particular instances of centre or institute
evaluation can be highlighted, from the UK and from The Netherlands, as the frameworks usedyexplicitl
incorporate attention to areas of evaluation other than research (Bogut).

UK: Medical Research Council Institutes and Units

Box 4. Evaluating research centres: looking beyond publications

Institutes and units funded through the Medical Research Council (MRC) in the UK undergo a substantial review every
five years, the quinquennial review (QQR), on the basis of which future funding decisions are based. The reviews
include assessments of the Ooverall quality, impact and productivity® of the centrebut also assess the institutes and
units on knowledge translation, social and economic benefit, training and capacity building and public engagement.
The areas on which the institutes and units are reviewed are therefore much broader than just publications. Data to
inform the review is taken from the submission by the centre and from Researchfish, an online system that is used by
various research funders in the UK to collect information wider outcomes and impacts of funded research. Through a

3 Morgan Jones, M., @J. Grant OMaking the Grade. Methodologies for Assessing and Evidencing Research
ImpactO, in 7 Essays on Impact: DESCRIBE Project Report. Dean et al., eds., Exeter, UK: Exeter

University Press, 2013. pp. 253
¥ \www.researchfish.com

15 http://Iwww.rand.orglandeurope/research/projects/impactfinder.html
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large number of questions on a wide range of social, economic, policy and other impacts, data is collected on the wider
impact of the research. Examples of impacts (Table 5) are:
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Data is collected from all funded researchers, including the researchers at the institutes and units. In addition and
simultaneous to the QQR, the institutes and units are required to develop five-year Public Engagement and
Communication Strategies which outline overall communication objectives, target audiences and planned activities
related to dissemination.™® Apart from overviews of activities undertaken, progress towards the objectives is also
informed by data from Researchfish.

The Netherlands: Institutes of the Royal Netherlands Academy of Arts and Sciences

The sixteen research institutes funded through the Royal Netherlands Academy of Arts and Sciences (KNAW) are
assessed every six years with the use of the Standard Evaluation Protocol. This is a research evaluation framework
designed in the Netherlands with the aim to Oreveal and confirm the quality and the relevance of the research to society
and to improve these where necessary.é7 The assessment involves both a self-assessment as well as site-visits by a
review committee and is focused on three criteria: (1) research quality; (2) relevance to society; and (3) viability.
Research quality relates to the institutes® contribution to scientific knowledge, for example through publications.
Relevance to society is defined as @he quality, scale and relevance of contributions targeting specific economic, social
or cultural target groups, of advisory reports for policy, of contributions to public debates, and so on.O Finally, viability
refers to the sustainability of the plans for the future.

For the criteria research quality and relevance to society institutes have to select indicators themselves which are in
accordance with their strategy and which fit predefined requirements. Evidence to support progress towards these
indicators can be qualitative or quantitative, or a combination of both. Examples of indicators of relevance to society
provided in the guidance include: Outreach activities, for example lectures for general audiences and exhibitions;
Patents/licences; Membership of civil society advisory bodies.

In addition, institutes are required to provide a narrative case study to support the evidence on relevance to society.
The narrative should describe the following: (1) the precise work or research projects involved; (2) the individuals
involved and their roles; (3) the nature of the research unitOs relevance to or; (4) impact on society and the scope of
that relevance or impact; (5) how the unit achieved this; (6) whether revenue has been generated.

18 http:/Avww.mrc.ac.uk/publi@ngagement/opportunitider-researchers/templatemdresources/megqr-public-
engagemenrandcommunicatiorplanningampassessmerguidance/

7 https://www.knaw.nl/shared/resoestactueel/publicaties/pdf/stamdavaluationprotocot201520132021
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How to improve the acial and economic impact akesearchcentres

59. RAND researclover the last decade allows feome observation® be made on how impact
resulting from research can be increa¥e@hese observations mainly arise rfrostudies of medical
researcl, however, some of the lessons might be generalised to other areas of research. First, researcher:
with skills over and beyond strictly academic skills, such as entrepreneurial attitude and strategic thinking,
tend to be morsuccessful at the translation of research results into practice. Second, medical researchers
focusing on clinical research have a greater chance of impact on patient care wifltinyéfrs than
researchers focusing on basic research. Thind not whollysurprising but worth mentionings that
researchers who actively work towards social and economic impacts, rather than just academic excellence,
are more likely to have an impact.

60. With regard to Chilean research centres today, there sometimes appeaadackbef alignment
between the incentives of university affiliated researclveng oftenhavean almost exclusive focus dime
production of papersand the priorities of theesearchcentres for applied researcim order to increase
impact The extent of the problem this caus@sied depending on the exact relationship of the centres and
the universities andluring the field visit the team was tolyy universities that some wemworking to
change their internal assessments of researchers.

61 In addition, he necessity for centres to @ngetd themselves be eligiblefor different streams

of funding leads to centséaving to Orbrandthemselves through changittteir research emphasis. This

can bevaluableasit can pustbasic researchers ttevelop applied ideas and puspplied researchers to
address more fundamental questidhsnaynot be the best mechanisrawever to allow ingitutes to take
strategic decisions on how to build on their strengths, while providing incentives for them to diversify and
broaden their strengthBor example, centres that are excellent in basic research may reach the end of ten
years and will then neéleto apply to a scheme that has more emphasis on applied research to continue, so
they are forced to present their activities to appeal to a new set of more applied criteria. That has the value
of making them think more about how to apply their researchtlaat can work well, but it may distract

them from doing more excellent basic research.

62. Finally, to illustrate how indicators might be used for the measurement of research activities,
output andimpact, Table 6is an example version of a measurement framework or Odashboard®. The
dashboard is structured according to a logic model, one of the measurement tools outlined above, and has
four rows with examples of indicators assigned to one of four possible objedtideastors have been

taken frosrg) the example of other research centres and from the wider literature of research measurement
indicators?

18 Guthrie, S., Garrod, B., Kirtley, A., Pollitt, A., Grant, J., Wooding, S. (Forthcoming) A ODECISIVEO strategy for
research funidg: Lessons from three studies. Cambridge, RAND Europe

9 Wooding et al (2005) Payback arising from research funding: an evaluation of the Arthritis Research Campaign.
Rheumatology 44:1148156.

Wooding et al (2011) Project Retrosight. Understanding the returns from cardiovascular and stroke research: Policy
Report (MG1079RS). Cambridge, RAND Europe.

Wooding et al (2013) Mental Health Retrosight. Understanding the returns from research (lessons from
schizophrenia): Policy Report (RB25GBF). Cambridge, RAND Europe.

% The authors would like to acknowledge tsupport of Prof Dr Wolfgang Polt, who provided extensive examples of
indicators used in research centres across Europe.
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63. In the case of researcher centrieputs are likely to refer to the resources that contribute to
research and innovation, such as money invested or number of researchers erfptmessesare the
activities undertaken to produce the outpstsch as the funding of PhD students and contrastitigthe
public sectorOutputs are the direct products producedthg centresimpacts are the consequences on
academia, society and the economy of the outputs produced by the centres.

64. The indicators provided amurely illustrative and do not serve as a blueprint or definitive list of

indicators for research centres. They can however, serve as the starting point for debates and discussion:
about indicators for the measurement of research and research impact.

Table 6 : Example of indicators for the measurement of research activities and research impact.
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2L \www.researchfish.com

2 http://lwww.rand.org/randeurope/research/projects/impactfinder.html
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Governance of the research centres

65. The OECD team was unable tesdérn clear governance structufes the centresspecific to
individual funding programmesThe research centres reported the usextérnalgoverning boardand
somemanagerial structur® some very well defined, using professional expertise (e.g., IMIl, UDT) and
others relying to various extend on university faculty and other personnel.

66. Reflectingthe predominant role of HED especially the public universitiéd in the national
innovation systedl, many interviewed Centres are affiliated one way or another with (public) research
intensive universities located primarily in the two largest citiebile: Santiago and Concepcith.
Exceptions (in terms of affiliation) include INfAand CIAE®. While most interviewed Centres are closely
associated with universities and operate from within the university grounds, two of them (Mlll and UDT)
seem to be faly autonomous fielding their own management and operating in a similar way to private
companies. UDT is independent but engages faculty and students from the University of Concepcion
extensively. In between the extremes are variations such as INCAR whitéh based in a university
locates most of its people in the field across various smaller offices close to the principal targeted client
industry user (aquaculture).

67. However, one is often confronted with theality that the personalities and interests of the
champions of the universirelated Centres largely determine what these Centres do and how they. behave
An excellent case in point is the comparison between Copas Sur Austral and INCAR. These are two
centres of the same university (Concepcion) in the same general industry (marine science and aquaculture)
funded by different programmes but seemingly functioning differently from what one would expect by
looking at the funding source. Copas Sur Australigported by Basal funding but reminds very much of

a FONDAP or Millenium centre. INCAR is supported by FONDAP but it operates very much as a Basal
centre. As the system matures and grows, sole reliance on the enthusiasm and capabilities of a limited
number of individuals is insufficient to scale up the impact of the research centres.

% see General Background section.

% Twelve without INIA (beyond our scope). CECS is based in Valdivia. Also, the interviewed Regional Centres are,
by definition, located in the regions.

% By definition, and also an outsider of the examined set of Centres.

% A special case, the only centre funded by the specific programme.
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Impact of funding on governance

68. The basic principles of the various funding programmes together with the Ceotrgsencies,
determine the prioritisation of the CentersOresearch and the integration with education. There is quite wide
variation in terms of integrating research and innovation not only across but even within individual funding
programmes.

69. In researckintensive universities there seemed to be relative harmony between the Centres and
the departments, something that has proven to be complex and rather not automatic around the world and.
thus, commendable for tl@hilean Centres.

70. A major reported weakness was in terms of recruitment: the existence of-dedmate (10
years maximum) makes recruitment and retainment of good research personnel difficult, espebially as
deadline gets closer.

71 It was the view of the OECD team that the current operational rules are, in the majority of cases,
more appropriate for academic research excellence than for commercialisation. s Twiele variation of
attention to commercialization across Centres, and it does not have to do primarily with the field of
concentration or the funding instrument. There were striking differences in this respect even within the
same disciplines (e.g., astromy, marine science and aquaculture). The OECD team is of the view that
that the basic differentiating factor is with the leading individuals and their perception of the core mission
of the Centre.

Organizatianal structure and functions

72 Mostly lead researchers serve as centre managers. For most Centres relatively small size and
attachment to university faculties makes this practice somewhat innocuous regarding their intetmal day
day operations. It doespWwever, create serious problems in their relationship with industry. Industry
leaders reportedly perceive the Centres as distant from industryOs interests, aloof, concentrating on
academic research, and unable to address industryOs technology needsn&Vkiteuld not take the
expressed concerns of industry at face VaJubke fact remains that centiredustry dialogue seems to be
difficult.

73. There were exceptions, of course. Two of the centres visited wete larger than the average

(more than 100 employees each) and in different areas (biomedical, chemistry). They are led by
professional managers dealing with industry customers directly. Interestingly, both enjoyed an extensive
degree of autonomy from unisgities, even though one of them (IMIl) was connected to several
universities and the other (UDT) was linked strongly to the local research university but in a manner that
maintained its managerial and functional independence. The team also met withuriviersity-based
Centres led by charismatic professors who kept them very much focused not only on high quality research
but also on industry and customer neBdsg., one was based at the Engineering School of the University

of Chile (AMTC) and dealt pncipally with the mining sector and the other was based at the University of
Concepcion and dealt with aquaculture (INCAR).

74. Several interviewees expressed satisfaction with the increased flexibility providee t®séarch
centreOs sense of autonomy from university faculties in terms of hiring and firing employees. When asked,
all interviewees mentioned formal or informal procedures in place for frequent employee performance

2" Industry®s complaints concerning the usefulness of university research and the quality of university education is
nothing new all over the world. While it is a view to be respectedlittrature has advanced various
reasons that moderate the significance of these concerns from the public policy point of view.
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evaluation. Unfortunately, there wamt much detailed information provided about reward systems,
promotion and mobility of research staff.

Priority setting in research centres

75. From the interviews and information collected, it appears forfoedsight exercises are
completely missing in the setting of strategic priorities. Centres take advantage (with different intensity and
rates of success) of evaluation cycles to reconsider their function and research foci. A major weakness of
the systems considered to be the lack of consistent formal written response from the funding authorities to
the annual Centre reports which creates a lacuna of potentially very useful feedback. This adds to the
feature of the system as less mature (in a behavicerae), depending excessively on the skills and
motivation of individuals for success. While a surprising number of such individuals were met despite the
small size of the Chilean research system, in a prospective relaxation ofybarldnit, this feture can

be the cause of significant instability.

76. The involvement with industry varies tremendously. This variation could in principle correspond

to the differences among the funding schemes supportin@einéres. Surprisingly, however, evidence
gathered per interviews did not indicate this as the main reason for very wide variance across Centres in
this respect. Instead, the variance seems to basically reflect the convictions and tendencies of the leadinc
Centre personalities. Interviewed FONDAP centers, for instance, could easily be more industry oriented
than Basal institute$.

Overall assessment by the OECDeview team

77. Researcttentreshave achieved (i) a&Vel of collaboration between Chilean research institutions

that was not present before (though sometimes only between universities and not necessarily with other
types of research actors) (ii) in some instances they have reaatr@ccal mass in the fid they are
operating in (though this is not true in all catiest were visited) (iii) flexibilities in terms of career path

and skillsdevelopmenthat universities found hard to offer. As such they seem to have gained weight in
the Chilean research sgat and raised the quality of its scientific output and visibility.

78. Somecentreshave purposes and missions that are much moretésngthan the current funding

period allows for (e.g. because they provide andiypee knowledge that will have to be produced on a
public basis for the Chilean Research and Innovation System for a foreseeable future, like Oceanographic
astronomyor research on climate change to name just a few examples). Thasescould be
transfamed into permanent institutions, but should be subject to periodical stratefgptimassessments.

This is not necessarily true for alentres as some of them might find different topics as the field of
science evolve or the development of technollgitbhange takes new turns. For theeatres the system

of limited timeframes (which could be the sameitas now or an extended one for example to (6+6) 12
years)maybea more appropriate solution to maintain dynamism and competition.

79. Researchers tend to adopt an opportunistic behaviour in their search for funds: they frequently
apply where funds are available addressing their area(s) of concentration where they believe they can have
an impact. The specificharacteristics of the funding instrument occasionally appeared to be an
afterthought. Researchers cannot be blamed for such practice, of course, since (a) the small size of the
system OforcesO them to behave opportunistically in some ways and (b)-theadrégnture of the system
creates incentives for team reshuffling in order to continue research activities beyondytae p@riod

under a different hat.

2 Case in point the differences among the three centres interviewed in Concepcion.
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80. Chile suffers from a geographical overconcentratiomeskearch and economic activity in the
Santiago area, with only few natur@lsourcebased industries spread around in other parts of the country

in significant volumes (mining, agriculture, aquaculture). Three of the four types of Centres that were
examinal tend to grow organically (FONDAP, Basales, Millennium) while the fourth is explicitly
designated for the regions (Regional). It is thus not surprising that research Centres tend to gravitate
around the geographical areas of the main reseatehsive miversities and/or industry, namely Santiago

by and large and Concepcion a distant second.

Policy Implications fothe Chilean research system

¥ The eleven national strategic (sectoral) programmes of €hile not necessarily represented in
the existing research centres. This is simply a reflection of the fact that the centres in the examined
programmes grew organically on the basis of research strengths in the Chilean universities.
Combined to the currémverall paucity of resources spent on R&D (0.4% of GDP) in the country,
this may invite a closer look by policy decisiorakers to misalignments in terms of allocating
future resources.

¥ Significant uncertainty was expressed by all regional centre epedives about their future
prospects. They basically felt that they are falling between the cracks in a system that calls for
collaboration between national agencies based in Santiago and regional governments facing a
much different reality as well axlgbiting lesser awareness of the need for scientific research.
The absence of strong research universities in the surroundings of regional centres only
compounds the problem. They feel they are underfunded and strongly recommend to be evaluated
on signficantly different criteria than the rest three types of centres.

¥ Not new to the Chilean policy decision makers, the centralisation around Santiago creates a Oblack
holeO of sorts sucking the vast majority of research expertise and resources. Thickenaed
egg problem which, until solved, points at the necessity of regional research centres in order to
create a culture of research in the local governments and industries and thus a pool for more
substantial operations in the regions.

¥ The system isrery newand still relatively immature. Nonetheleshere was consensus among
interviewees from all sides that the research centre fursdingmenas workedverallin terms of
raising academic excellence, improviggientific training, and setting thedndations ba deeper
scientific culture.

¥ Young as it is, and based largely on the only sector of traditional research strength in the Chilean
economy (universities), the system has yet to establish a convincing linkdmepwblic research
and businessrganisationsThe vast majority of fins operate in mature technology sectmd do
not OpullGlomestic innovation$o the extent that they have technical needs, these are very
specificBcharacteristically, the representativeaainajor international ming company mentioned
that their needs arso specificas to differ even between individual mining si2snd are thus
bound tonot be addressed adequatelydopdemicallybased research teams.

¥ Still, several (at least foudf the interviewed centrefiswed acute awareness of market needs and
willingness and ability to address then©perational and managerial autonoifngm affiliated

2 Andres Zahler OResearch and Innovation: Challenges for Chilean Innovation PolicyO, Ministry of Trade and
Industry, 2015.
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universities in the case oheBasal(UTD) and one Millenium case (IMII3eems to be related to
this. One or more expdonal personalities in the leadership of a FONDAP dAS€AR) is
probablya very significantfactor in the third. A welkstablished industry base and positioning in
the most reputable engineering school in¢bantry probably have much to with a burth case
(AMTC). All four casesare on the upper range in terms of size.

A number of issues raised in the academic literature in relation to the internal governance and
research management of univerdigsed cooperative research centres is quite mleeathe

Chilean research centres. In particular, analysts have anticipated significant interdependence
between the characteristics of the research undertaken by a Centre on the CentreOs governance ar
structural dynamics. The relationship between tteisamultidimensional and requires significant
attention both in setting up and in evaluating the CentresO performance.

Recommendations from the review team

81.

Based on the observations of the field visit dnawing on previous research, a number of policy

recommendations can be made with regard to the future of the research centres.

¥

Rationalise or differentiate the funding schemes for cenpressibly allow multiple awards to be

held in parallel. If theschemes were rationalised a single scheme could be set up that funded
centres carrying out different missions from blue skies research to application and allowed them
freedom to balance the portfolio of their research. Alternatively, a series of scheitmeteaily
different priorities and evaluations could be set up but centres could be allowed to combine
funding from those different schemes to manage their portfolio of research.

Diversify the strategic objectives in the different funding streams alettréie diversification in

the design of evaluation metridglany of the existing programmes to fund research centres have
very similar aims, and even if the criteria are differentiated on paper, this does not appear to be
reflected in practice. Many remech teams having established research centres are little aware of
the different requirements of funding streams and select specific programmes on the basis of
which one has open calls when the funding is needed. After a period of experimentation, now the
system is ready to consolidate and differentiate the various funding streams, for example by
introducing clear criteria to fund basic vs. applied research. The evaluations of the centres should
then be linked to the objectives of the selected fundingrmti@ar examples: basic vs. applied
research; regional impact vs. scientific excellence; knowledge transfer activities, etc.). In
addition, centres in different thematic areas may behave differently and this needs to be reflected
in evaluations: centres aat in very theoretical areas are less likely to attract the same level of
private funding or to develop spoffs or patents than those centres active in applied research
areas where business/research linkages are much easier to establish.

Extend the tetyear funding period only to those centres that satisfy excellence criteria after a
rigorous round of evaluationThe 5+5 funding period has been a good mechanism to develop
research centres and critical mass around specific areas in the Chilean inngyat&m.
However, temporary funding does not allow a laagn strategic development of research
centres. Moreover, the 5+ 5 limit does not seem to stop centres from continuing their activities.
At least in some cases, the 5+5 limit obliges research teate®k for other possible funding
streams after the teyear period in order the maintain the centres operational. However, not all
centres necessarilyaveto become stable. The decisitohmake a centre continuous needs to
happen after a rigorous evaligat of the centre activities and its strategic importaridee
evaluation criteria should be clear and transparent to all stakeholders (see paragraph 25 above).
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Centres active in strategic scientific fields for the Chilean national innovation systemti@sce
demonstrating a clear impact on the Chilean economy and society are good candidates to
received continuous funding subject to periodic evaluations.

Insisting on the linkages between centres and the private sector is important but a broader vision
of valorisation should be adoptetlinkages between research actors and the business sector do
not seem to be widespread in Chile. Developing further funding programmes to strengthen those
linkages is certainly recommended however the design of those schkbmeéd adopt a broad

vision of valorisation: business/science linkages primarily happen through people and skill
development and cannot be measured only by the number eéfépiand patents. A discussion

with business sector stakeholders as well asetbestres that have successfully developed-well
established cooperation with the business sector can provide suggestions on how to structure and
implement these programmes.

Allow longerterm established centres to develop teams offering managerial suppertong
term strategic development of research centres may require a better structured division of labour
between researchers and professional research managers.

Preserve the seriousness of evaluation and willingness to act on the firBlotggo impree the
performance of centres through feedback and ensure resources are focussed on the most valuable
and high performing areas of research.

Reduce the burden of assessm&he burden of data collection can be substantial for centres and

it will be good b ensure that the data collected is collated in ways that make analysis easy and
provide comparability over time.
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ANNEX 1.

Annex Table 1 . Research Excellence Initiatives/Programmes in other OECD countries, selected examples

Official acronym Maximum funding
Country Name of REI Start date | period for individug
short form .
research unit
Australia ARC Centres of Excellence 2003 7 years
) K1: 7 years
Austria Competence Centres for Excellent Technold COMET 2008
K2: 10 years
Canada ICanada Excellence Research Chairs CERC 2008 7 years
Investment Capital for University Research | UNIK 2009 5 years
Denmark 1993
Danish National Research Foundation Ce DNRF Centers (several 5 10 6 years
Excellence rounds of
applicationg
Estonia Development of Centres of Excellence in R4 2001 7 years
France Initiatives dOexcellence (OExcellence Initiat| n/a 2009 n/a
Finland Centres of Excellence CoE 1995 6 years
Excellence Initiative (Programme of the
Germany Federal an&tate Governments to Promotel n/a 2006 5 years
level Research at Universities)
Germanylesse State Inl_tlatlve for the Development of Sciel LOEWE 2008 6 years
Economic Excellence
Germangaxony Networks of scientific excellence n/a 2005 5 years
Anhalt
. Thuringian Agenda for Supporting E
Germanihuringia Research OProExcellence® ProExcellence 2008 5 years
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Official acronym

Maximum funding

Country Name of REI short form Start date | period for |nd|V|_due
research unit
Programme for Research in-Iénel Institution| PRTLI 1998 ggleglr55 years afte
Ireland
Centres for Science, Engineanithd echnology] CSET 2003 10 years
Global Centres of Excellence Programme | Global COE 2007 5 years
Japan ] ]
World _ _Pr_emler International Req WP 2007 15 years
Centre Initiative
Brain Korea 21 Programme BK 21 1999 7 years
Korea
World Cladsniversity Programme WCuU 2009 5 years
Netherlands Bonus Incentive Scheme BIS 1998 No maximum set (
changeén future)
New Zealand New Zealand Centres of Research Excellen| CORE 2002 6 years
Norwegian Centres of Excellence CoE(SFF) 2002 10years
Norway Centres for Reseabased Innovation CRI(SFI) 2007 8 years
Centres for environnfeehdly energy researc| CEERFME) 2009 8 years
Poland Leading National Scientific Centres KNOW 2012 5 years
Portugal MultiYear Funding Programme 1996 S5years
Russia Federation |National Research University initiative NRU 2008 10 years
Slovenia Centres of Excellence 2009 4 years
Spain Severo Ochoa Centres of Excellence 2011 4 years
Strategic Research Areas SRA 2010 5 years
Sweden Linnaeus Grants 2006 10 years
Berzelii Centres 2006 10 years
United States Science and Technology Centres STC 1989 5 years
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Note: 1. The COMET scheme is divided into funding lines, The line OK10 has a slightly different structure than the line OK20.
Source: OECD (2014b) based on an OECD/RIHR questionnaire to government ministries.
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ANNEX Il. A SSESSMENT CRITERIA FOR PUBLIC RESEARCH INSTITUTIONS (PRIS) IN
NATIONAL INNOVATION SYSTEMSBEXAMPLES FROM EUROPE AN COUNTRIES!

82 Table 2 in this Annex Ipresentsassessment criteria for the performance of PRIs are presented,
based on recent evaluations gmdgrammedesigns. As these examples are primarily focussingeotres
(andprogramme) which have as one main mission technology transfer and séehcstry ceoperations,

they might provide a good ground for the further development of the assessment and evaluation criteria of
the Chilearcentres in this respect.

83. The programme and centres scrutinizedinclude examples fronfrom Austria, Finland and
Germanyb countries with a considerable track record in funding indestignce relations and respective
evaluationsThey include:

¥ The Austrian ©@mpetence centres prograres: Kplus und Kind/net and their successor
programme COMET. For the former, the results of an-gost evaluationis publically
available for the latter a monitoring exercigeconcurrnent

¥ In addition, specific (additional) KPI$or an individual centre in the above mentioned
programmenamely the Austrian Centre of Industrial Biotechnology (ACIB) are described

¥ Another majomprogrammenhich was aimed at fostering collaboration between academia and
business was OTake OFFO,ptbgrammefor Aeronautics in Austria, which can serve as a
good example for the evaluation of links betw@engrammegoals and the indicators chosen
to measure impact

¥ The study on the Research Studios Austria (a networtenfres aimed to spur technology
transfer) is remarkable insofar as it tries to position the RSA in the wholesy3tamO of
centres in Austria and elaborates the performance indicators with a view to benchmarking the
RSA with other institutions

¥ The OLeadingdge Cluster® competition Genyaand its evaluation also combines
assessment and indicator design on the level ofptbgrammewith that on the level of
individual centres. Insofar it is a good example of-development and assessment of both
level.

¥ The same holds true for the evaluation of the SHOK (Strat&gintresfor Science,
Technology and Innovatiorprogrammeand centres in Finland: assessment criteria had to be
developed both for the individuakntres (paying due respect to their differenicas well as
overall indicators for therogramme

84. The table below providenot only the different types of impact indicators (economic, social)
used but also for which type of evaluations they were used andabece of the data (e.g. whether they
were gathered fronprogrammeparticipants, secondary sources and the like). Linkgprimgramme
descriptions as well as evaluation reports are provided in the table.

85. Main observation related to development of indicators to capture technology transfer, intensity of
scienceindustry collaboration and economic/societal impact include:

¥ Indicators should be designed right at the outset optbgrammeb also those against which

centres andprogrammaewill be evaluated eypost
¥ They should be made transparent to all stakeholders
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¥ They should include a mix of qualitative and quantitative assessment tools and criteria, e.qg.
expert/peer panels alongside indicators which should be dedigaeday as to be useful also
for the current management of thentres and the governance of theopgramme

¥ When it comes to impact assessment on economy and society, a variety of techniques have to

be employed (contrejroup approaches, social cdtneft analysis etc.) for which provision
in budgeting of evaluations have to be made.
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Annex Table 2: Indicators for Impact Assessment of PRIs
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