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2. Which universities have formal IP/technology transfer
offices? How many deals have they struck and what is the
total revenue generated? Who is the technology licensed to
(EU firms? Non-EU firms?)? How many universities have
research parks or business incubators?

3. What the university procedures for hiring? How are jobs
advertised. Does the university have final say in academic
appointments or (as in Germany and Belgium, for example)
does the choice need to confirmed by the relevant ministry?
What is the proportion of permanent faculty members with
foreign citizenship (with EU/non-EU breakdown)?

4. Where do the university’s graduates go? To the public sector
or the private sector? In which country? What kind of jobs do
they get, in which sectors? How many graduates get back into
academia after working in the business sector?

5. What is the profile of academics? What is their gender? Their
nationality? Where (country + institution) did they get their
highest degrees from? In which field(s) do they do research?
Are they involved in interdisciplinary research?

This is not a gratuitous wish list. All the points mentioned above
are closely related to concerns expressed in the ERA Vision or in
the Lund Declaration and for which we currently have insufficient
indicators. For example we currently do not have any acceptable
indicator of the volume and quality of interdisciplinary or
multidisciplinary research. How then can we track the formation
of “broad areas of issue-oriented research in relevant field”.
Similarly, point 5 and information on technology transfer and
financing would allow us to “beef” up our table of indicators for
the “Knowledge Triangle” component.

There are a number of current ventures with the potential to
address many of the issues raised above. Three of those aim at
collecting data about universities themselves: the EUMIDA
project, which is a feasibility study on large-scale data collection
on HEIs (coordinated by the University of Pisa), CHEPS, which
is a long term project to develop multidimensional classification
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schemes for the top 200 research-intensives European
Universities and ERAWATCH’s own attempt to collect data from
200 European universities.

Two other projects attempt to track the mobility of researchers.
Most prominently, the CDH survey tracks the careers of doctoral
degree holders. It is intended to measure demographic,
employment and career characteristics of these persons, as well as
their international mobility and the driving forces behind this
mobility. The first round of this survey, carried out in 2006,
involved 23 countries, including 18 member states. The work for
collecting the CDH data for 2009 has started. The common
questionnaire, methodological guidelines and the model for
output tabulations have been widely reviewed and discussed
between the three institutions (Eurostat, OECD and UIS) and
within the group of countries involved. Should the wide
implementation of the CDH 2009 (and beyond) be successful, a
firm and determined commitment of Eurostat and Member States
authorities is called for. As such this survey would enable us to
capture many of the important policy aspects mentioned above.
We therefore see its further development and full implementation
as crucial to the effective monitoring of the ERA. Making CDH
statistics mandatory within ESS should therefore be seriously
considered.

DG RTD is also conducting its own pilot project (MORE) to
collect data about the mobility and careers of researchers. This
project relates to a broader set of researchers since it is not limited
to the sole doctoral degree holders. The Member States are not
officially involved in the MORE project but they are informed via
the SGHRM. Eurostat is associated with the project as a member
of the Advisory Board. The project included a large survey of
researchers in academia across the EU in June/July 2009. Data
across Member States are expected by the end of 2009 while the
final report incorporating other indicators and pilot surveys is due
end June 2010. Depending on the results of the study, the
Commission will consider whether or not to carry out further
surveys in future.
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ii. Webmetrics

Because of its relative novelty, the webmetrics approach is a
particularly fecund source of future indicators. It holds particular
promise for better capturing the place of ERA agents in
international networks or the relationships between education
science and society at large. It might also be uniquely useful in
tracking the mechanisms through which grand challenged are both
identified (where are such issues first discussed and by whom?)
and addressed. Although significant amounts of data can be
collected from the webs at relatively low cost, very few web-
based indicators are currently compiled in a systematic, reliable
manner. A moderate investment to ensure that a few web-based
ERA indicators are available might therefore be worthwhile. The
following table presents a few of the more interesting indicators
with an estimate of the man-days involved.

Indicator Component and Man-Days
Type
Co-linking and inter- | Component 3, type B 10
linking of top HEIs
Topological situation | Component 3, type B
of ERA academic 5

webspace compared
to other regions

Links academia/top Component 2, type B 5
100 ERA innovative

companies

Identification of “hot | Components 4 and 5, 10
topics” or social type B

concerns
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iii. Firm Dynamics

Our current set of indicators still does not reflect the birth and
evolution of innovative firms very well. Expanding the VA and
R&D scoreboards to cover the top 2000 European-based firms
would give us data on medium-sized firms. We could therefore
identify and track innovative firms at an earlier stage of their
growth. Adding the age of the firm (however imperfect this
metric might be) to both scoreboard would also be useful. These
developments are important as the failure of new European firms
to grow as fast as their US counterparts seems to be a significant
factor in explaining the poorer performance of the EU. In this
sense, a further development of the VA scoreboard to include
companies from other parts of the world (notably the US and
Japan) would provide useful benchmarks.

iv. Legal Frameworks

Our type Al and A2 indicators are biased towards the policy
instruments that can be measured quantitatively. This means that
we mostly capture the resources (financial or human) invested in
knowledge production and their allocation. However, government
also crucially influence the evolution and success of ERA through
other tools, ranging from fiscal incentives to legal frameworks.
These are often impossible to capture with the available data.
Consider for example the fiscal treatment of private R&D
expenditures. In order to provide a meaningful indicator, one
would first have to understand the local rules of each member
state before expressing them in some common form that would
need to aggregate not only different instruments (tax credits,
depreciation rules,...) but would also need to reconcile definitions
that can differ quite widely. The implementation and effect of the
policy initiative on providing a legal framework for the joint
financing and development of research infrastructure are even
harder to measure. Overall, then, there is a need for reflection as
to how such information might be obtained in the future.
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v. Public Attitude toward Science

Both the ERA vision and the Lund Declaration insist on the need
for a true knowledge society where all stakeholders are involved
in the design of policies and where the public at large trusts the
scientific community and feels that ERA is responsive to its needs
and concerns. We have tried to measure such aspect of ERA
indirectly, by relying, for example, on indicators of the public’s
involvement in scientific activities. However, a periodic survey
that would examine the public’s attitude towards science and
some specific “grand challenges” would be a worthwhile
addition'®. Since Eurobarometer published such a survey in 2005,
ensuring the periodic replication a small part of this work would
seem to be the best approach.

vi. Government: Procurement and Policy-Making

Two further aspects of governmental policies are not well
measured by our current set of indicators: procurement and the
notion that policy should be “knowledge based” (as stated in the
ERA Vision 2020 document). On the procurement front, one
needs to know the proportion of expenditures that concern
knowledge intensive goods or services, the proportion that is
allocated through open bidding or tender, the proportion of these
auctions or tender that are broadly advertised throughout the EU
and the proportion of total knowledge-intensive procurement that
is allocated to non-national bidders. One would also like to
monitor the extent to which tenders are specified in terms of
performance rather than in terms of a specific design. The notion
of knowledge-based policy making could be approached by
tracking the field and level of education of government employees
(globally or in some more precise areas of decision making). The
number, size and composition of scientific advisory groups could
also be recorded. While part of this information might be obtained
relatively easily at the level of the European Commission (type
A?2), it is not currently available for member states in any broadly
comparable form.

'8 Eurobarometer provided such a study in 2004 but, as far as we know, it has
not been repeated.
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vii. New sub-categories of the GBAORD

Developing new categories of the GBAORD would give us a
better understanding of two aspects of the ERA. Firstly, new
categories could be designed to capture national contributions to
jointly designed and/or financed projects. Secondly, a further
breakdown of the government’s contribution to research
performed in higher education institutions would give us a better
idea of the variety of HE financing “models” that prevail across
member states. There is important ongoing work on the first of
these two aspects.

Eurostat is currently working on new sub-categories of the
GBAORD. Together with the member States’ statistical
authorities, Eurostat has tested the widening of GBAORD details
in the joint programming area. The new breakdown tested is the
total budget funded by the government (state, federal, provincial)
as measured by GBAORD directed to trans-national public R&D
performers and trans-national public R&D programmes. The new
breakdown has the following sub-categories:

a. National contributions to trans-national public R&D
performers (CERN, ILL, ERSF, EMBO, ESO, JRC).

b. National contributions to Europe-wide trans-national
public R&D programmes, with and without cross-border
flows of funds (ERA-NETS, ERA-NETS +,ESA, EFDA,
EUREKA, COST, EUROCORES, Article 169 initiatives).

c. National contributions to bi- or multi-lateral public R&D
programmes  established between Member States
governments, with and without cross-border funds.

The pilot conducted in May 2009 covered 8 countries. It showed
that these details can be produced within national administrations
with reasonable effort. Hence, the pilot will be extended to cover
all EU Member States in the Autumn of 2009. Should it prove to
be generally feasible, the extended categorisation could be
proposed to be made mandatory within ESS.
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Annex III: A Note on Network Statistics

As the ERA is about integration, it necessarily involves the
creation of a variety of networks. These can be networks of
infrastructure, network of collaborations or even flows of
knowledge. Flows of knowledge between countries can be easily
captured by the inflows and outflows between pairs of countries
or between countries and regions. Networks of collaborations can
be represented in a similar manner. However, this approach is ill
suited for capturing such flows and links at the level of numerous
individual institutions (such as HEIs). It also fails to adequately
represent the resulting patterns of specialisation. Other manners of
presenting such data are therefore called for.

Maps of network links and specialisation patterns are a first
approach . Such maps make it possible to show directly the
linkages (and their intensity) between institutions without
imposing some ad hoc geographical partition (such as by member
states or NUTS regions). While quite useful, such maps do not
always tell us enough about how patterns of specialisation and the
structure of networks evolve over time or about how these patterns
and structures compare to those observed in other regions of the
world such as the US. To do this, we need a number of summary
statistics that capture the main aspects of the networks that are
represented on such maps. We need to be able to assess the range
extent density and other topographical features of these networks,
both to track their evolution and to compare ERA networks with
networks based in other regions of the world.

Fortunately, such statistics are readily available and can be

computed quite easily from the underlying data by using a variety
of software packages that are freely available (e.g. UCINET).
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Formally, a network is a set of nodes (e.g, countries, individual
institutions,) connected through a set of links. Such links can be
directed if a link from A to B does not have the same meaning as a
link from B to A (e.g. a licensing relationship) or undirected if the
fact that A and B are connected is all that matters (e.g.
collaborations between universities).

Useful measures include the number of nodes with at least k links
(the “degree distribution” of the network) as well as measures of
average connectivity (e.g. network density) and variance'. These
statistics give us a good idea of how “dense” and well connected a
network is, which is clearly relevant to the ERA. There are also
various measures of the degree of “clustering” within a network
and measures of the “centrality” of a given node in the network.
Such measures get directly at the idea of the emergence of “poles
of excellence”.

" For a more complete and formal description of these statistics, see M. O.
Jackson, 2008, Social and Economic Networks, Princeton University Press,
pages 30 to 43. For extensions of these indicators to cases where the links
between two nodes can vary in intensity (e.g. number of cooperations between
two universities), see S. Wasserman and K. Faust, 1994, Social Network
Analysis, Cambridge university Press.
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Annex IV: Monitoring the ERA initiatives:
a methodological note

A centrepiece of ERA monitoring must be tracking the
implementation, progress and effects of the five policy initiatives
to which ERA has so far given birth. For each policy it is therefore
useful to identify the cells of Table 1 where the relevant indicators
are most likely to be found.

The first ERA policy aims at creating a European Partnership for
Research to provide an environment where researchers can develop
attractive careers. In particular, this involves facilitating the
mobility of researchers across the ERA by fostering the openness
of research institutions, ensuring the “portability” of grants and
encouraging the formation of centres of excellence. As such many
aspects of this initiative will be captured within our “fifth freedom”
component. However some indicators of investment into first-class
research infrastructure and of the level of funding of both research
and higher education — found under our first component — would
also be relevant. By contrast, the initiative on knowledge sharing —
which emphasises the effective management of intellectual
property in knowledge transfers from public research organisations
to industry — is clearly linked to indicators grouped under our
second “Research Triangle” component.

The initiative on joint programming closely corresponds to our
type A2 indicators. As such it would cut “vertically” through table
1. However, given the initiative’s focus on the coordination of
research efforts, it is more closely related to our first component.
Within this component indicators of type B and C will only be
relevant if we can tie some intermediate and final effects fairly
precisely to joint programming. An example would be a measure
of publications or patents resulting from specific programmes
designed in a joint programming framework.
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Researchers Knowledge Sharing

AM | A2 | A3 | M Al A2 A3 M

Knowledge Knowledge
activities activities

Knowledge Knowledge

Triangle Triangle

Fifth

E_ th FrBEdum

Societal Societal

Grand Grand
Challenges Challenges

Joint Programming International S&T Cooperation

Knowledge Knowledge
activities activities

Knowledge Knowledge
Triangle Triangle

Fifth Freedom Fitth Freedom -

Societal Societal

Grand Grand
Challenges Challenges

The initiative on International Science and Technology
Cooperation also involves the close coordination of member state
policies. As such it will tend to be associated with policy levers
indicators of type A2 1 rather than A1, indicators of type B and C
capturing the resulting links between the ERA and the rest of the
world. Relevant indicators will appear mostly under our third
component — where the ERA’s attractiveness to outsiders and its
links to international networks are captured.

The initiative on Research Infrastructures aims at setting up a legal
framework to facilitate the development and funding of pan-
European research infrastructures. As such it belongs firmly within
our first component, with an emphasis on type A2 indicators.
However, as we will see in section IV, finding actual indicators
corresponding to this initiative is extremely challenging.
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Annex V: Additional Indicators

We quickly lost a few additional indicators that could be
considered to capture important aspects of the ERA. Compared to
those included in section 4.3., the indicators found here tend to be
more speculative, more controversial and harder to obtain — but
maybe more original.

Knowledge Activities: Volume and Quality

Type A1

* Funding models for universities (STC report p. 97). Erawatch

* Independent evaluation of university research: % of funding linked to
evaluation.

» Composite regulation indicator. OECD
Knowledge Triangle

Type A2
* Investment in EIT
Type B
* Proportion of HEIs with research parks and/or business incubators

* R&D Personnel by sector (Business, Government, HE).Eurostat
* % of inventors with tertiary education and % with PhD degree, PatVal

* % of EPO applications with at least one business and one HEI or governmental
assignee

» Assessment of Collaboration between academia and business. WEF
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Fifth Freedom and Knowledge Flows

Type Al

Bursaries for doctoral studies in the US, Japan, China, and other relevant regions
S&E/bus-econ/others

* % of government procurement for knowledge-intensive goods advertised on a
(at least) EU-wide

basis.

* Proportion of “portable” research grants.
Type B

». Cross-EU flows of Research infrastructure users: summary statistics for
successive framework
programmes

* Countries with the most central participants in FP5 and FP6 (STC report, p.99)

* % of academic staff with doctoral degrees from top 100 (Shanghai) HEIs from
outside ERA

* % of academic staff with highest degrees from the HEI where they work.

* Network statistics for web-based hyperlinks between universities in EU-27 at
NUTS 2 level.

» Network Statistics for ICT networks. Obtainable, webmetrics

* % of government procurement allocated to foreign EU-based supplier

ERA Effects(Type C)

* Quality assessment of education system. WEF
* Summary Innovation Index. European Innovation Scoreboard

* Concentration of employment in high-tech knowledge-based services and
manufacturing relative to (world and) ERA average. Eurostat..

* R&D Personnel (HC) in the business enterprise sector as % of total
employment. Eurostat
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* % of High-Tech start ups .OECD,
* % of patent applications not originating from top 750 EU-based firms, per

field. Obtainable, EPO +
UK VA Scoreboard.

* Shares of EU/US in # of scientific publications cited in patents within 5
technology fields (STC,
p-133). DG Research

Societal Dimensions of ERA
Type B

* Percentage of Households with Access to Broadband Internet

* Share of females in doctoral degrees with doctorates, by field

* Number/pattern of “hits” on the Athena website. Obtainable from DG RTD
Type C

* % of EPO applications with at least one female inventor. Obtainable EPO.

Grand Challenges

Type Al

* Proportion of staff with masters/doctoral degrees in Sciences — Math —
Bus/Econ in ministerial

departments. This is meant to capture the idea of “knowledge-based policy-
making”

Type A2
* Proportion of staff with masters/ doctoral degrees in Sciences — Math —

Bus/Econ in European
Commission DGs.
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Annex VI: Computing the indicator:
Transition towards a knowledge based economy —
Structural change

Note by EUROSTAT

a) new classification requested

The EU Labour Force Survey (EU-LFS) contains data for
economic activities and educational achievements and is the best
available source for creating this classification. The Statistical
Classification of Economic Activities in the European Community
(NACE) has recently undergone a revision from Rev. 1.1 to Rev.
2, meaning EU-LFS data according NACE Rev. 2 is only available
for 2008. It would still be too risky to base this classification on
only one year of new data so NACE Rev. 1.1 has been used as a
transitional solution.

In the test classification using EU-LFS data, out of 62 economic
activities the share of employed persons with tertiary education
was over 30% for 22 activities*. Situation is relatively stable while
looking at the years separately. First activity below the line of 30%
counts for share 29.0% and first activity above the line counts
30.5% share. This threshold is fully subjective; it splits the
activities in shares of 1/3. The lower threshold could be 15 with 22
activities below and this leaves 18 activities in the middle group.
Other thresholds are possible as well.

133



The highest category consists of:

activity ISCED 5&6 share
Research and development

Education

Computer and related activities

Extra-territorial organizations and bodies

Manufacture of office machinery and computers

Activities of membership organizations n.e.c.

Financial intermediation, except insurance and pension funding

Other business activities

Recreational, cultural and sporting activities

Health and social work

Insurance and pension funding, except compulsory social security

Activities auxiliary to financial intermediation

Air transport

Manufacture of chemicals and chemical products

Public administration and defence; compulsory social security

Manufacture of coke, refined petroleum products and nuclear fuel
Manufacture of radio, television and communication equipment and apparatus
Mining of uranium and thorium ores

Manufacture of medical, precision and optical instruments, watches and clocks

Extraction of crude petroleum and natural gas; service activities incidental
to oil and gas extraction, excluding surveying
Real estate activities

Publishing, printing and reproduction of recorded media

*(EU-LFS data for the average 2006-2008; economic activities were according to 2 digit level
of NACE 1.1; tertiary education consists of ISCED 5 and 6. The data from 2008 data is partial
and data is missing for BG, PL, SE, SI, but it only affects the 2006-2008 average slightly.)

This knowledge-based activity classification test produces a
relatively mixed set of activities. It covers industry and services,
public administration some of them being relative small or totally
'new' activities in STI measurement context.

The method used has the advantages of being very easy to make
and update and is very user-friendly due to its transparency.

If the classification would be widely used it could be discussed
whether this approach is sufficient. The alternative would be, as
done for the existing Knowledge-Intensive Services (KIS), to
combine with subjective input. The subjective approach has the
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advantage of "trimming" the core group (high knowledge) from
"problematic" activities.

Some examples of problematic activities with high knowledge
intensity:

® Mining of uranium and ore: The low number of employees
makes the share unreliable and the share of tertiary
educated fluctuates between 16 and 45% from 2006 to
2008.

® Real estate: Contains a high share highly educated but the
work does not demand highly educated employees. It
further creates an extremely high value added per employed
person due to the high sums of money flowing through this
sector and the low number of employees.

® Public administration: Its knowledge intensity has been
debated and varies between countries, but now there is
support of it being knowledge-intensive. However, this
activity 1s not covered by all surveys (like Structural
Business Survey (SBS), Structure of Earnings Survey
(SENS), etc).

® Education: Undoubtedly knowledge-intensive, however,
the share of tertiary educated varies strongly between
countries. In Sweden kitchen and cleaning staff often
belong to the school staff while in countries like Greece
they are outsourced, leading to a much higher share.

The examples above are given only to reflect whether the chosen
method is sufficient or not. There are ongoing discussions about an
overview of the high-tech manufacturing and KIS classifications,
when R&D intensity data according NACE Rev. 2 will be
available in 2011, and when additional years will be available for
EU LFS, so using the easy approach is thought to be sufficient for
now and then the classification can be included in the coming
overview, in possibly 2011.

If there is need for this classification to already now be in NACE

Rev. 2 as well, work could be undertaken to create at least a
transitional classification according NACE Rev. 2.
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Notice that this experiment used only 2 digit level of NACE
classification. The situation would become more complex (but at
the same time potentially more relevant) if using 3 digit level. Also
many primary statistics whose data and variables would be shown
through this classification does not necessary provide breakdowns
beyond 2 digit level.

b) calculating the indicator

Taking the experimental nature of the classification so far
calculations have not been executed.

Using the new classification the calculation of the indicator
proposed 'Evolution of the share of the value added of sectors
intensive in tertiary education work force' is possible only for the
activities where Value Added data is available i.e. business sector
activities. Alike the nominator would have to be reduced to the
business sector activities.

The Value Added itself is an obligatory variable in business
statistics transmission plan and the data are available, in particular
at two digit level, for all MS.
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Ten years after the launch of the Lisbon
strategy in 2000, the agenda for structural
reforms in Europe will be revised to maka it fit
for the post-2010 period. Research policy 1S
expected to be a key component of this
debate. Atsuch a critical juncture, DG
Research of the European Commission has
sought views and recommendations from three
Expert Groups, on the development of the
Eurapean Research Area and on the EU 2020
strategy In the research policy domain,

The present publication is the report of the
Expert Group chaired by Prof. Remi Barré. The
group makes recommendations on how to
measure progress towards the realisation of the
European Research Area in view of the
development ol a knowledge-intensive
gconomy in Europe. It also identifies indicators,
for the suilable possible setting of largets by
the European Commission and the
Competitiveness Council

The three BExperl Group reports can be
downloaded at
hitp://ec.etropa.eu/research/era/publication_
an.cim

Publications Office

15BN STB-92-T9-13998-7

89279 \

NI LLLEE- N




