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Graph 3
Opinion polis: customers’ impressions of the certification process, 2006
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Graph 4
Opinion polis: customers’ views on the position of the university, 2006

78%

This type of service helps improve The university’s management The view taht the technical standing
university-industry cooperation in capability is seen to have of public research has greatly
R&D and innovation projects greatly improved improved

. 2005 [ 2006

78



THE USEFULNESS AND IMPACT OF R&D AND INNOVATION CERTIFICATION.

WHO BENEFITS THE MOST: INDUSTRY, GOVERNMENT, SOCIETY OR THE UNIVERSITY?

Graph 5
Opinion polis with the assistance expert, 2006
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individual knowledge of technological needs and
entrepreneurial tensions.

AIDIT is set up as an entity to invigorate the
relations between the academic and corporate
worlds through permanent contact with university
experts, on the one hand, while the supply of
services to firms and institutions committed to R&D
and innovation enables it to identify and foster
synergies that are important for both groups.

Through its commitment to R&D and innovation
since 2000, the Agency continues the search for
instruments to promote research and innovation in
Catalonia, as a meeting point for the corporate and
university worlds and the Administration.

4.5.2. Stimulating R&D and innovation

We at AIDIT believe that our role is to generate
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opportunities in the understanding, analysis and
improvement of the factors that stimulate public
and private interaction in terms of R&D and
innovation, an opportunity that is open to all the
agents in the innovation system although mainly,
and given the Agency’s university background, to
senior research fellows and students in the
university, who are the professionals of tomorrow’s
world.

All of this has been undertaken without any
intention of economic profit. Over and above this
aspect, however, AIDIT has become an instrument
that promotes the culture of innovation in
enterprise and a new interface between the public
and private sector. By means of this project,
researchers in Catalonia have a new gateway to
the real world of industry and enterprise, where
they can enter in contact with the research,
development and technological innovation being



CONEIXEMENT I SOCIETAT 14 | ARTICLES

carried out there and get to know the people who
make it possible. This knowledge about what is
going on in the production section in Catalonia
comes back to the laboratories and university
classrooms and gets converted into an aid that
enhances both teaching and research and, in turn,
becomes a seed for technology transfer.

4.5.3. Evaluating the impact of certification

To finish off, thought should be given to the
certification of research and its effectiveness, i.e.
the degree to which this instrument stimulates and
induces more entrepreneurial R&D and innovation.
There are insufficient data and research on this
question unfortunately although the available data
do show a trend.

The challenge is a twofold one: on the one
hand, to disseminate and enable Catalan
companies to make best use of financial
incentives for innovation and, on the other, to
give support to the coordinating of ambitious
activities based not on distribution, but on
excellence.

4.5.4. Future challenges

Within this context the Agency continues to focus
on a series of challenges, which to a great extent
we have risen to and intend to improve:

— To be the model for independent and qualified
technical auditing that makes a transparent and
qualified evaluation system available to
institutions.

— To apply the know-how gained from continuous
enhancement to the process and the design of
other related services.

— To transmit to, and train the university and
enterprise in the culture of innovation in order to
foment the implementation of a continuous
system for R&D and innovation management.

— To boost the universities’ capacity for
technology transfer and that of companies
for innovation, and the capability to manage this.

— To deal with the large number of special
characteristics in certain sectors, and treat them
as opportunities for enhancing the certification
processes.

— To design and implement evaluation systems for
innovation in non-technology sectors.

The challenge is a twofold one: on the one hand,
to disseminate and enable Catalan companies to
make best use of financial incentives for innovation
and, on the other, to give support to the
coordinating of ambitious activities based not on
distribution, but on excellence.

5. Benefits of research and
innovation certification

5.1. Research management

Good management is needed for research to
produce optimum economic profit and social
benefit and transform knowledge into wealth and
well-being.

The certification of R&D and innovation projects
has become consolidated as an indirect tool for
improving the planning and strategic management
of university and entrepreneurial research. This
improves understanding and confidence between
the public and private sector, which is of particular
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importance given the special need for the free-flow
exchange of information between the two.

5.1.1. Incentives

New university services need to be invented to
bring about contact between technical experts in
areas of mutual interest, as is the case with the
certification of R&D and innovation. The crossing-
over of knowledge between public and private
researchers that gets set in motion always has
positive repercussions, in terms of the knowledge
perspective as well as self criticism. In such
scenarios of cooperation, the technical quality of
the professionals in both sectors is held in high
regard and there is the emergence of the need for
and interest in cross relationships.

One should remember that the framework of
fiscal incentives should be born in mind as a
powerful indirect instrument for promoting R&D
and innovation where it is applicable. Current
data give results that not only indicate the
system’s tendency to act as a driving force for
research, but also collateral spin-off, such as the
obligation to manage and record R&D and
innovation  activities, associated budgetary
controls and the increase in value of the key
intangible asset that is knowledge.

5.1.2. Certification

AIDIT understands the certification of R&D and
innovation projects as being an activity that is not
just beneficial to the company, in that it
demonstrates to any third party the associated
characteristics of the activity, but that it is also an
indirect tool that stimulates technology transfer,
activates learning and habilitates an environment
for understanding and trust. This scenario
promotes a natural process whereby public and
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private aims become integrated together, and
there is acceleration in the exchange of knowledge
between science and technology and the
production sector.

As mentioned above, the framework of fiscal
incentive schemes for entrepreneurial R&D and
innovation is highly favourable for the contracting
of public research projects and research staff. In
operational terms, project certification serves not
just as a way of reducing risk when these
incentives are applied, but to also make for a
change in habits towards the standardisation of
systems to manage innovation and improve
knowledge management, budgetary control
and staff motivation. Public administration and
management in private enterprise also benefit from
evaluation leading to project certification, as it
serves as a reference for the allocation of project
funding. Moreover, the evaluation system available
through certification by AIDIT has shown itself to be
a complementary seling point in that the
certification of R&D and innovation is increasingly
being recognised as a synonym for added value
and quality. This distinction is fundamental for an
SME in a competitive, globalised market.

Project certification also makes for a change
in habits towards the standardisation of
systems to manage innovation and improve
knowledge management, budgetary control

and staff motivation.

In short, the seal of excellence implicit in
certification enhances an organisation’s corporate
image.
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It is worth pointing out the advantages of R&D
and innovation certification to the Administration,
the university and companies, together with the
benefits they gain from it.

5.2. What benefit does the Administration
gain?

Generally speaking, with the support of a precise
and homogeneous evaluation, the public decision-
making bodies have a realistic, unbiased and up-
to-date snap-shot of the current expertise and
capability of the entrepreneurial and institutional
sectors. By classifying assessed R&D activities
according to the field of novelty and business
sector, one obtains a representation of the variety
of significant technological capabilities in the
entrepreneurial sector.

In more specific terms, the Administration in
Catalonia could take better advantage of and
exploit to the full the stock of knowledge
and intellectual capacity that they themselves
have promoted and funded. In addition, all of the
rigorous standards of the academic world are
available to it without any additional overhead
expenses. Added to this, the Administration gives
credibility to public research system, which is
based on university evaluation structures.

The availability of a large, flexible evaluation
structure that guarantees total independence

between reviewers and evaluees, promoters,
funders and executors provides:
- A flexible, transparent and independent

instrument — of interest not just for technical
reasons — that provides objective and up-to-
date information on projects to be funded.

— Assurance that the allocation of funding granted
for a certain project has been carried out in

accordance with defined and homogeneous
criteria (accredited quality control system).

— Control over the carrying out of funded projects
as anticipated, and detection of any technical or
economic deviations.

— A more objective understanding of the activities
carried out by companies, and support for
improving the administration and ensuring the
effective use of allocated resources.

— A realistic snap-shot that is objective and up-
to-date of research at the university and
entrepreneurial level, as the starting point for
defining and establishing priorities for the most
appropriate technology policies for Catalonia
as a whole.

— The ability to influence the achievement of goals
for technology policy in Catalonia, through the
bringing into line of the lateral results of
certification with the goals to promote
understanding between the university and
industry.

— Encouragement for interrelationship, thereby
making a noteworthy  contribution  to
strengthening organisations and enhancing the
value of knowledge transfer.

5.3. Benefits for companies

Why is it necessary to certify entrepreneurial R&D
and innovation?

Recent years have seen the consolidation of the
certification  culture  beyond  mere fiscal
considerations. Certifications in R&D and innovation
contribute to greater trust in organisations, they
stimulate the setting up of corporate strategies and
they help to enhance internal and external prestige.

The key corporate challenge lies in maintaining an
efficient innovation process; formalising multi-
disciplinary teams; implementing documentary
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administration and budgetary control systems for
each project; implementing tools to monitor, obtain
and administer funding; and designing cost-benefit
analysis indicators and parameters. In this respect,
implementation of a formalised system will
obviously accelerate the implementation of tools
aimed at achieving this goal.

In specific terms, the system may prove to be of
use to companies in relation to the following:

1.

. For corporate prestige and an

To show customers and suppliers that activities
to be carried out, or that are being developed,
have official and scientific recognition as R&D
and/or innovation.

. To facilitate access to different sources of

funding. The Administration may use certificates
issued by AIDIT as a reference for qualifying
projects to be funded through tax deductions
and direct aid.

. To help systematise and homogenise R&D and

innovation projects to improve the efficiency of
project documentation and administration
process organisation.

. To manage the organisation’s knowledge through

documentation. This means transforming part of
the intellectual capital of the organisation’s
technical experts into its structural capital.

. To detect technological evidence that would

otherwise remain unnoticed.

. To identify and materialise possible R&D and

innovation projects and activities and reuse the
results that are capable of generating new
technologies.

. To carry out a more conscientious strategic

evaluation to assist the company’s investment
decision-making process.

image of
corporate excellence.

. To increase the company’s value and give clear

proof of a series of intangible assets that are
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otherwise impossible to quantify.

10. To have more accurate budgetary control

and/or to justify expenditure in R&D and/or
innovation to the parent company or any other
interested party.

In relation to the internal benefits for a company,
according to the comments of a company with
experience in the certification system, this system
defines, systematises, documents and helps to
develop R&D and innovation projects; it allows for the
better management of budgetary control over
objective and homogeneous approaches over time;
it gives better control over the resources used in the
project; it leads to an economic appraisal and
performance evaluation (results); it is a support for
financial planning; and it involves an objective
evaluation of the project folio from the research and
innovation point of view.

Several of the external benefits are: transparency of a
project’s research and innovation content; legal
guarantee as an aid in applying tax deductions and
preparing for a possible prospective tax inspection. It
also facilitates the obtaining of other sources of
funding and accounts for expenditure in R&D and
innovation to the parent company and other
interested parties.

At the same time, it gives a high-profile nature to
projects for agents outside of the company: an
enhanced image for the Administration, university,
suppliers, customers, etc.

To recapitulate, the formal obligations of
documentation act as a reference for
systematising R&D and innovation and help in
the planned management of knowledge to
make it tangible in the form of the
organisation’s structural capital.
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What does certification offer technical experts in

companies?

— References given in the extensive certification
reports, which include bibliographical references
and the points of view of specialists, provide
select information on the firm’s activity (which is
of great interest for research work they have
developed or intend to carry out), in addition to
being an element of contrast.

— It gives orientation to future research work and
eliminates risks associated with the activity’s lack
of originality and methodology, and it thereby
becomes a learning experience for increasing
project quality and obtaining feedback on future
projects, with specific enhancement proposals
and the assistance of long term planning.

— It helps to identify places where possible
improvements can be made.

— It allows them to implement a systematic
process for justified and documented projects,
meaning that the company’s experts must
describe, assess and synthesize a project.

— It reinforces the work of the technical experts
within the company itself.

Certification is an opportunity to break with
any false ideas of lack of common interest
between technical experts in the universities
and firms.

5.4. Advantages for the university:

What does AIDIT contribute to the academic
community?

— Researchers are of the opinion that
cooperation with AIDIT is of the highest interest

as it allows research to be orientated towards
work of industrial interest. It provides an
understanding of the key activities in the
different sectors, the methodologies used to
innovate, the needs, concerns and clues for
establishing potential points for cooperation in
ambitious multidisciplinary projects. It is an
opportunity to convey and adapt the
researcher’s work to existing interests, as well
as being an opportunity to break with any false
ideas of lack of common interest between
technical experts in the universities and the
private sector.

[t provides a comparative perspective
regarding the issues, volume, approach and
scope of projects promoted by industry
and the universities.

[t enables a comparison to be made of
opinions by experts in the field and, at the
same time, for them to come into contact
with colleagues in other specialities and with
different experience, which is an opportunity
that occurs frequently in the scientific world.

It provides an overall qualitative perspective of
progress being made in R&D in the country. It is
an opportunity to participate actively and
closely in the work of stimulating innovation,
together with  the  Administration and
companies.

The university as a whole benefits from the
better qualification of its workers, in addition
to the recognition of its know-how, thereby
improving its strategic position, prestige
and experience in the production sector, and
reinforcing its role in the eyes of society.

[t can therefore be said that it contributes as:

1. Support for technology transfer: experience

has shown that AIDIT contributes to creating a
climate of mutual trust between the university
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and the private sector. This trust — a core factor
in the success of technology transfer from the
university — may subsequently result in stable
contractual relations. The future of this
depends on greater encouragement for
cooperation between the university and the
private sector and making possible stable
scenarios for long-term investment.

. Promotion for the innovation culture.
. Guidance for planning research strategies.

Permanent contact with technological issues in
the private sector leads to research orientated
towards resolving existing scenarios, instead of
creating new ones.

. The university’s active participation and role of

initiative  in  generating and disseminating
knowledge. The certification process brings
together the knowledge and production
systems and puts the academic world,
associated fundamentally with science and
technology, in consonance with the process of
entrepreneurial innovation.

. The updating of knowledge: teachers and

researchers that participate in certification
processes need to be aware of the latest
theoretical and applied advances in a particular
field of knowledge in order to be able to
objectively determine the characteristics of the
project being evaluated.

. As an aid to teaching: all of this knowledge is of

assistance, assuming that teaching plans and
experience complement each other.

. Learning and knowledge transfer: these types

of relations promote the researcher’s
understanding of problems and requirements
in the innovation process. To summarise this,
interactive learning processes are set in motion
for people in particular and for organisations in
general.
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5.5. What do the experts think?

A short classification

According to assistants that collaborate with AIDIT, it
is the universities that benefit most from the system.
Within the university, this includes institutions and
collaborating researchers, who profit from the
knowledge of matters that are of interest to
companies, prestige from the evaluation of projects
and the transmission to companies of the idea that
the universities can be a powerful focus for the
subcontracting of R&D.

In the view of the experts, the second group that
benefits most are companies. Aside from obvious
tangible tax benefits, a report is obtained that
provides a measure of the quality of the project
submitted, the associated expenditure and
guidelines for R&D managers to structure, administer
and enhance the quality of projects.

Thirdly, the Administration benefits from an objective
and independent assessment of R&D projects
carried out by companies, as reviewers are
separated from the executors and funders, and
significant statistical data are obtained.

Finally, the idea of benefit to society in general is less
important than in the other cases, given that it is
really a compendium of everything else expressed
above. Transformation of the overall benefit for
society into a tangible reality will be brought
about by dynamic companies, an active
university and an ambitious Administration that
has confidence in the entities provide funding
and/or stimulation.
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According to the survey carried out on the heads of
the various sections of AIDIT, the percentage
distribution of the main beneficiaries would be:

Entity
Universities 38.41%
Companies 32.19%
Administration 16.31%
Society 13.09%

6. Conclusions

Catalonia has the potential to achieve the marked
goals and it has the human capital, high quality
scientific staff and a higher percentage of
graduates in science and technology than the
average for Europe as a whole. In order to be a
leader in the future, it needs to be ambitious and
make all of this available to private enterprise.

The Agency’s successful development shows
that the university is prepared to launch
innovative initiatives that help to enhance the
technological level of the production sector
and, at the same time, have positive
repercussions in the academic world as well.

The Administration needs to do much more than
just use the customary instruments to stimulate
research and innovation. The framework of tax
incentives, as an indirect instrument to promote
R&D and innovation, was innovative in its time
but data are now emerging that show the even
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more beneficial effect of the lateral results from
applying what can, amongst other things, be
termed the obligation to manage and record R&D
and innovation activities in documentary form,
monitor associated budgets and enhance the
value of the intangible key that provides this
activity, namely, the knowledge that is generated
and the synergies between the actors and the
stakeholders.

It can therefore be concluded that, within the
field of tax incentives for R&D and innovation,
there is a series of tools that will help to reduce
risk when they are applied and facilitate control
over the fulfilment of budgetary goals throughout
the project.

Parallel to this, important recognition has been
given by the corresponding institutions to R&D
and innovation as a result of AIDIT’s successful
development. This development shows that the
university is prepared to launch innovative
initiatives that help to enhance the technological
level of the production sector and, at the same
time, have positive repercussions in the academic
world as well.

AIDIT maintains a difficult balance between form
and content in its analysis of a project’s scientific
contents to determine its qualities and verify that
the contents conform to the legal requirements
for obtaining tax concessions or any other type of
criteria established during the procedure.

Reviewers who have worked with AIDIT stress
the importance of the contact with and
understanding of business activity, together with
the appropriateness, simplicity, adaptability and
speed of the certification process, which all help
to homogenise the work of review and
evaluation.
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To finish off, mention is made of one fact as increasing influence of innovation management
shown by experience, namely, the constant training in the technical experts involved, which
increase in the quality, form and content of are a stimulus to the creation of the long sought-
projects submitted for certification and the after innovation culture.
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AN APPRAISAL OF THE ECONOMIC IMPACT OF THE
UNIVERSITY OF GIRONA ON THE LOCAL ENVIRONMENT

Miquel Carreras Simé* and Ricard Rigall i Torrent**

From an economic viewpoint, university institutions can be seen as knowledge managers: organisations that
use resources (inputs) to generate and transfer knowledge (outputs). This approach can be used to synthesise
two economic factors with local effects. Firstly, knowledge management is a vital factor for local
competitiveness. Knowledge affects the local production system because the bases of economic growth
affect productivity, and it affects the current and future efficiency of the local organisations because it acts as
an element of attraction for the creation and maintenance of economic activities. Secondly, university activity
affects local demand directly and indirectly and stimulates the production of local goods and services.
Universities thus act as engines of the local economy, because they affect the level of wealth and occupation
in the territory in which they are located. As has been done with other Catalan universities (the Universities of
Lleida, Rovira i Virgili and Vic), this article assesses the impact of the University of Girona (UdG) on the local
economy. This is done from two perspectives. Firstly, the input-output methodology is used to assess the
economic impact of the demand generated in the province of Girona. Secondly, a series of indicators are used
to measure the output of the UdG and to place it in the framework of Spain and the counties of Girona.
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1. Introduction

University institutions affect the economic level
and welfare of the persons residing in a territory
through short- and long-term processes and
mechanisms that are varied, complex and highly
interrelated. Using an economic perspective, it
was proposed to schematise these effects by
understanding universities as active agents in the
production system of a territory.” Specifically, a
university institution is conceived as an
organisation that manages knowledge by using
production resources (inputs) to generate and
transfer knowledge (outputs). Through this
approach it is possible to simplify the effect of
university institutions on the welfare of the
inhabitants of the territory in which they are
located and to divide it into two main areas:

1) The activity carried out by university
institutions that directly and indirectly affects
local demand and consequently stimulates the
short-term production of local goods and
services (demand impacts).  University
institutions act as engines that drive the
different sectors of the local economy and

University institutions act as engines that
drive the different sectors of the local
economy, affecting the level of wealth and
employment of the territories in which they
are located.

" FELDSTEIN, 1996.
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affect the level of wealth and employment of
the territories in which they are located.

2) The effects arising from the outputs generated
by the university institutions (supply impacts).
Knowledge management is a factor of vital
importance for the competitiveness of a
territory in the medium and long term.
Knowledge affects the local production system
because it reinforces the bases of economic
growth by affecting productivity and the current
and future efficiency of the local organisations,
and by acting as an element of attraction,
creation and maintenance of economic
activities. Higher education institutions are
increasingly considered as public
infrastructures  that contribute to local
economic growth and increase the quality of life
of the territories in which they are located.

The urban location of the UdG was a key
factor in the rehabilitation of the old city
centre and in consolidating Girona as a prime
reference for tourism in Catalonia.

Considering these two main areas, the article
studies the economic impacts generated by the
presence of the University of Girona (UdG) in
the counties of Girona. However, though the
proposed approach covers many of the effects of
the presence of a university, it is unable to
account for all of them. There are many other
ways in which a university affects the welfare of
the persons in a society, whether or not they
generate an explicit economic activity or have a
monetary value. Without pretending to offer an
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exhaustive list, these effects include the following:

1) Universities enrich the social fabric and foster
cohesion and social progress by promoting
and participating in welfare activities, sports,
local associations, charities, cooperation for
development, and forums of debate and
dissemination of topics of specific interest to
the local community.

2) The presence of the university affects the offer
of services to the whole host community by
means of the use of sports facilities, libraries
and documentation centres, educational
infrastructures and other university services
and facilities.

3) Universities are involved in the conservation
and promotion of the cultural heritage.

4) The location of a university within the urban
mesh is an element of urban planning that
revitalises the urban, historic, social and
economic fabric of a territory.

5) The stimulus to the purchase and renting of
housing caused by the demand of the
members of the university community helps to
activate the local property market.

6) The existence of the university involves
associated environmental repercussions,
such as its effect on territorial mobility.

7) Universities are activating instruments that
can help to rebalance a territory.

In the particular case of the UdG, some of these
effects have been of particular importance. For
example, the urban location of the UdG was a
key factor in the rehabilitation of the old city
centre and in consolidating Girona as a prime
reference for tourism in Catalonia.

An accurate assessment of the economic impact
of the UdG should include all the ways in which
this university influences the social welfare of
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Girona. Unfortunately, the complexity of this task
is beyond the scope of this article. Consequently,
this study probably underestimates the real
impact of the UdG on the social welfare of
Girona, because it only takes into account the
prime function of the university, knowledge
management, and the repercussions that it has
on the local productive fabric by stimulating
demand.

Section 2 begins with a presentation of the
methodology used in the analysis, and then
considers the effects of the presence of the UdG
on local demand and the result of these effects
on the economy of Girona. Section 3 presents a
descriptive analysis of the main indicators of the
activities of the UdG in education, research and
technology transfer, placing them in the
framework of the area of Girona and the Spanish
university system. Finally, Section 4 presents the
main conclusions of the article.

2. A static perspective: the effect
on economic activity, employment
and income

2.1. Methodology

The main aim of an economic impact study is to
determine the level of economic activity that
can be attributed to the presence of an agent
(a company, institution or industrial sector) in a
territory. It consists in carrying out a hypothetical
exercise to measure the difference between the

economic activity observed in the presence and
absence of this agent, and attributing this
difference to the existence of the agent. The
practical application of this approach takes as a
reference the expenditure impact,® i.e. the
quantification of the expenditure that would not
be located in a territory if the agent being
analysed were not present. Two types of
expenditure impact are commonly differentiated:
firstly, the expenditure incurred directly by
the agent for the purchase and rental of the
materials, facilities and services used in its
activity (direct expenditure); and secondly, the
expenditure that is not made directly by
the agent but is associated with its location in
the territory (associated expenditure).

The evaluation of the expenditure impact is used
to determine the stimulus to local demand that
can be attributed to the presence of the agent,
and to quantify the resulting impact on the local
production system. In order to assess the effects
that the expenditure impact has on the
production system of a territory, three basic
models have been proposed: the export base
multiplier, the Keynesian multiplier and the input-
output table (IOT). These models show many
similarities® but, unlike the other two methods,
the IOT model allows the interrelations that occur
between the sectors of production of the local
economy to be analysed as a consequence of
the expenditure impact. For this reason, and
because it is the methodology most widely used
in the economic impact studies of universities,* it
was decided to use the IOT model in this studly.

2 BARO & BONET, 1997.

® They use the same sequential approach to evaluating the economic impact in a territory (expenditure-production-income), they consider economic
relations statically, assuming that the prices and costs of the factors do not change, and they consider supply to be perfectly elastic to exogenous
changes in demand, a hypothesis that is justified in situations with idle production resources.

* SALA, ENCISO, FARRES & TORRES, 2003; SEGARRA, 2004; PARELLADA & DUCH, 2005.
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However, in addition to the problems that are
generally recognised,® the IOT methodology
involves the problem of establishing the
boundaries of the local economy within which
the UdG has its impact.® In this study it was
decided to establish these boundaries according
to the geographic location of the agents making
the expenditure. We therefore considered the
effects located in the most likely territory of
influence of the UdG: the counties of Girona.
These effects can be classified as follows:”

1) Direct effects, generated directly by the
purchase and rental of the material, facilities

Figure 1

and services used by the institution.

2) Associated  effects, generated by the
expenditure of the students and staff of
the university, whose territorial location is
justified by the presence of this institution.

3) Indirect effects, related to the sequential
adjustment in all the economic sectors that is
necessary to respond to the changes in the
local demand caused by the direct and
associated effects.

The approach of this economic impact study of
the University of Girona is described schematically
in Figure 1.

Methodological approach to the economic impact assessment

Direct effects | GDP
(purchase of goods, mpa;cF on
services and facilities) and income
Associated effects Sectoral Economic
(expenditure of staff —_ interactions —_ activity
and students) (multiplier) generated
Indirect effects Impact on
(sequential adjustment employment
of the economy)

Source: own design.

° SEAMAN, 2003.

¢ The territorial dimension should correspond to the smallest functional economic area, i.e. the territorial scale with the greatest level of disaggregation
that allows a significant part of the territorial impact to be represented. The area of the autonomous community is, however, the highest level of
disaggregation for which an IOT (that of 2001) is available for the area of Girona. Thus, the economic impact analysis takes Catalonia as a model of the
economic structure of Girona.

7 SEAMAN, 2003; HERRERO, 2004.
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It must be taken into account that the input-
output model does not consider the effects on
the local economy of the additional increases in
income arising from the economic impact, which
would not have existed if the university had not
been created.®

In order to calculate the economic impact by
means of the 10T, it is necessary to determine the
direct and associated expenditure generated by
the presence of the UdG and to assign it to the
different branches of activity.

2.2. Direct effects

The University of Girona had an income of almost
€74.8 million in 2005,° of which only 21.1%
came from direct charges for services supplied.
Most of its income came from current transfers
(66.7%) and capital (10.4%). Of the UdG’s
income from transfers, 64.7% came from
the Spanish public administration (7.7%) and
the Generalitat of Catalonia (57%). The presence
of the UdG therefore plays a major role in
attracting to the territory resources that would
otherwise go elsewhere. With regard to the
expenditure, only items referring to the purchase
of consumer goods, the payment of external
services and the purchase of facilities (€41.5
million), and those that involve a financial transfer
to domestic economies (wages of staff and grants,
€43.4 million), affect demand (i.e. they are involved
in the expenditure impact sequence).™

2.3. Associated effects

To calculate the impact of the associated effects
of the activity of the University of Girona, one
must consider the expenditure made by the staff
and students in the counties of Girona. During
the 2005-2006 academic year, 1,759 persons
were working at the University of Girona, of
whom 70.9% were teaching and research staff
and the rest administrative and service staff. This
represented 1,559 full-time equivalent workers.
Of the UdG’s staff, 90.3% lived in the province of
Girona (86.6% of teaching and research staff and
98.8% of administrative and service staff).

Though the expenditure on staff and grants was
€43.4 million, the consumer expenditure must be
calculated from the net payment, which is
estimated at €29.3 million. However, only a part
of this payment —-the part that is not saved- is
translated into consumption and therefore affects
the demand for goods and services in the
counties of Girona. Consumption represented
91.2% of the available household income in
2005." Therefore, the expenditure in consumption
resulting from the payment of staff of the UdG is
estimated at €26.7 million.

Of the 12,636 students registered for official and
UdG-specific first, second and third cycle
courses in the 2005-2006 academic vyear,
11,457 attended in a school located within the
boundaries of Girona and 71.9% of these came

8 Two methods can be used to deal with this limitation. The first is the social accounting matrix, an extended model of the IOT that incorporates a more
detailed circular flow of income. The second is the iterative use of the IOT, i.e. if a series of assumptions are made on the effect of the increase in income
on final demand, the circular flow of income (expenditure-production-income) is approximated sequentially and the effect that it has on the local economy

is assessed.

¢ Including the two most important foundations in which the University of Girona has a major shareholding, the figure was €77.4 million.

°In the purchase of new facilities the annual variation in fixed assets was taken into account as a measure of investment activity. Therefore, the alternative
of using the depreciation and amortisation of fixed assets was rejected because it includes an annual deferment of the loss of value of assets acquired in
the past and therefore gives an artificial value of annual investments. However, in using the annual variation in fixed assets one runs the risk of
overestimating the expenditure impact, because it includes extraordinary investments.

" CAIXA DE CATALUNYA, 2006.
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from this area.” As there are no direct figures
available for estimating the consumption
expenditure of the students, from the Continual
Survey of Family Budgets of the National
Statistics Institute (INE), an annual expenditure of
€6,894 was calculated per person of university
age (between 17 and 25) in Catalonia.™' The
expenditure associated with a university student
during an academic year lasting 8.5 months is
€5,860. Multiplied by the total number of
students residing in the counties of Girona, this
gives a total expenditure of €48 million.

The total expenditure of staff and students
residing in the counties of Girona (associated
expenditure) is therefore about €75 million.

After estimating the expenditure of the staff and
students of the UdG, one must estimate the total
expenditure impact of these groups in the
counties of Girona. In order to do so, one must
first consider the hypothetical scenario of how
the decisions of the staff and students, and
therefore the territorial distribution of their
expenditure, would change if the UdG did not
exist. After considering the information

requirements to establish a reasonable scenario,
it was decided to use the information on
residence as the criterion for the territorial
assignation of expenditure.”™® One must then
determine the part of the expenditure of the staff
and students of the UdG arising from the
presence of the institution that affects local
demand and its sectoral distribution. The lack of
information on the territorial and sectoral
structure of the expenditure of these groups
means that it cannot be assigned directly. As an
indirect method, we used the IOT of the Catalan
economy disaggregated into 120 sectors (with
information on the sectoral and territorial
distribution of the consumption of Catalan
households), assuming that the expenditure of
the staff and students of the UdG follows the
same territorial and sectoral distribution pattern
as that of Catalan households in general.

2.4. Sectoral distribution of the economic
impact

The expenditure associated with the presence of
the UdG in the area of reference (Table 1) was
over €85 million, of which €27,509,925 (32% of

"2 The study does not consider students of the UdG Training Foundation, who have a more adult and clearly professional profile.

s Calculations corresponding to annual figures of Catalan households in 2004 (updated according to the Consumer Price Index (CPI)) obtained by
comparing the expenditure of households with no members in the 17-25 age bracket with that of households with at least one member in this age
bracket. The different dimension of these two types of households was used as a correcting factor.

' It is considered that the average expenditure of a university student is equal to that of a non-university student in the same age bracket. On the one
hand, it is reasonable to suppose that the proportion of non-university students in employment is higher than that of university students in this age
bracket, and therefore the average expenditure of the former must be higher. According to the Estudi sobre la segona enquesta d'insercid laboral
dels graduats universitaris (AQU Catalonia, 2005), 40.17% of the students of the UdG do not work during their degrees. According to the Survey
of the Active Population of the INE, 38.83% of Catalans aged between 16 and 25 were not employed in 2005. However, the higher level of income of
families with members attending university residing in the area of Girona may compensate for this effect.

® MORRAL, 2004; PARELLADA & DUCH, 2005.

' This criterion can introduce biases. On the one hand, it implicitly assumes that the staff and students residing in the area of Girona would seek work
and education outside this area. This assumption may overestimate the expenditure impact, because some of these people might continue to reside
in the area of Girona if the UdG did not exist. However, on the basis that this part of both groups would continue to maintain their relation with
universities, the level of expenditure made in the area of influence of the UdG would be reduced, which limits the bias introduced by the assumption.
On the other hand, it is assumed that the staff and students residing outside the area of influence do not affect the expenditure impact. This
assumption underestimates the expenditure impact, because it is to be expected that part of the expenditure made by these groups would be
located in the area where they work or study, particularly bearing in mind that part of these groups may live in the area of influence of the UdG though
they legally reside outside this area. The two biases may be mutually compensatory, at least in part.
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the total) corresponds to direct expenditure and
€58,145,564 to associated expenditure (i.e. it is
assumed that the 77.5% of the total expenditure
of €75 million associated with the UdG affects
local demand). The expenditure associated with
the staff and students of the UdG therefore

Table 1

represents the largest part of the impact. Most of
this associated expenditure (66.7%) corresponds
to consumption by students. In terms of sectoral
distribution, the most favoured sectors are, first,
“other services”; second, “hotels and catering”;
and, third, “retailing, repair and recycling”."”

Distribution of direct and associated expenditure of the University of Girona in the counties of Girona by sectors,

in euros (2005)

Sealan Direc.:t Associe.lted Tota.I % of t?tal
expenditure expenditure expenditure expenditure
Other services'® 8,956,872 7,706,757 16,663,629 18.80%
Hotels and catering 592,027 13,330,600 13,922,626 16.25%
Retailing, repair and recycling 1,011,313 12,409,740 13,421,053 15.67%
Real estate services 614,228 8,438,687 9,052,915 10.21%
Transport and communications services 1,608,169 3,188,792 4,796,961 5.60%
Industrial cleaning services 4,014,171 44,382 4,058,553 4.58%
Construction work 2,955,786 616,574 3,572,360 4.17%
Paper, publishing and graphic arts 3,062,300 227,911 3,290,210 3.84%
Financial mediation and insurance services 246,901 2,888,557 3,135,458 3.66%
Education services 1,388,995 1,632,626 3,021,620 3.53%
Mining, energy and water 1,600,423 1,125,875 2,626,297 3.07%
Health services 0 2,356,953 2,356,953 2.75%
Food, drinks and tobacco 44 2,155,039 2,155,083 2.52%
Chemical products 635,713 466,433 1,102,146 1.29%
Other manufactured products 262,084 340,472 602,555 0.70%
Machinery, mechanical, electrical, electronic and optical equipment 468,787 111,330 580,117 0.68%
Textil, clothing, footwear and leather 30,268 476,641 506,909 0.59%
Agriculture and fisheries 20 336,682 336,702 0.39%
Transport material 0 251,244 251,244 0.29%
Rubber and plastic products 111,862 7,098 118,960 0.14%
Metalworking and metal products 31,239 11,452 42,690 0.05%
Non-metallic minerals 18,723 9,694 28,417 0.03%
Wood, cork and derivatives 0 12,025 12,025 0.01%
Total 27,509,925 58,145,564 85,655,489 100%

Source: own design.

" Though the study was disaggregated into 120 sectors, these sectors are consolidated in the presentation.
s “Other services” includes rental services; computer services; research services; legal services; architecture and engineering services; advertising
services; security, law and order and civil protection services; travel agency and tour operator services; social services and social security; personal

services; and leisure and cultural services.
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If we consider the indirect effects corresponding
to the general increase in sectoral production
necessary to satisfy the demands of the sectors
that, in turn, had to satisfy the demands arising
directly from the direct and associated
expenditure,” in 2005 a production volume of
€120.6 million euros was required in order to meet
the demand arising from the existence of the

University of Girona (Table 2). For each euro of
expenditure associated with the existence of this
university there was an additional increase in
indirect expenditure of €0.41, so the multiplying
effect on the production associated with the
existence of the UdG is estimated at 1.41. This is
comparable to the value estimated for the other
university institutions in the area.”® The sectors that

Table 2
Total, direct and indirect impact of the University of Girona on the production of the counties of Girona, in euros (2005)
Direct Indirect Total % of total
effect effect effect effect
Other services 16,663,629 6,023,864 22,687,493 18.8%
Retailing, repair and recycling 18,421,053 3,660,950 17,082,003 14.2%
Hotels and catering 13,922,626 341,357 14,263,984 11.8%
Real estate services 9,052,915 2,968,373 12,021,288 10.0%
Transport and communications services 4,796,961 4,351,140 9,148,101 7.6%
Construction work 3,572,360 2,335,518 5,907,878 4.9%
Financial mediation and insurance services 3,135,458 2,633,027 5,768,485 4.8%
Paper, publishing and graphic arts 3,290,210 1,795,391 5,085,601 4.2%
Food, drinks and tobacco 2,155,083 2,465,253 4,620,336 3.8%
Industrial cleaning services 4,058,553 504,827 4,563,380 3.8%
Mining, energy and water 2,626,298 1,305,233 3,931,531 3.3%
Education services 3,021,621 656,141 3,677,762 3.0%
Health services 2,356,953 388,926 2,745,879 2.3%
Chemical products 1,102,146 1,008,632 2,110,778 1.7%
Machinery, mechanical, electrical, electronic and optical equipment 580,117 992,103 1,572,220 1.3%
Agriculture and fisheries 336,702 1,098,284 1,434,986 1.2%
Textile, clothing, footwear and leather 506,909 386,069 892,978 0.7%
Other manufactured products 602,555 148,028 750,583 0.6%
Transport material 251,244 387,339 638,583 0.5%
Rubber and plastic products 118,960 388,549 507,510 0.4%
Non-metallic minerals 28,417 460,271 488,688 0.4%
Metalworking and metal products 42,690 486,496 529,187 0.4%
Wood, cork and derivates 12,025 188,509 200,534 0.2%
Total 85,655,489 34,974,280 120,629,769 100%

Source: own design.

® The approach used was input-output analysis. From the coefficients of the inverse Leontieff matrix, the internal multipliers of the Catalan economy
were obtained for each production sector. These multipliers quantify the general increase necessary in the production of each sector arising from
the unit increase in demand of a given sector. Using these multipliers, and considering the increase in the demand of each sector arising from the
expenditure associated with the presence of the UdG, we obtained the estimated magnitude of the total impact on production.

2 PARELLADA & DUCH (2005) estimate the production multiplier associated with the existence of the University of Vic at 1.4306.
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most benefited from the increase in economic
activity arising from the presence of the UdG were
“other services” (over €22.6 million), “retailing,
repair and recycling” (over €17 million) and “hotels
and catering” (over €14 million).

The expenditure arising from the presence of the
UdG represented an impact on the gross value

added (GVA) of almost 92.6 million, i.e. for each
euro of expenditure associated with the UdG an
income of €1.08 was generated (Table 3).*' This
leads to an estimation of the multiplier of the GVA
of 1.37.%2 In relative terms, using as a reference
the GVA of the counties of Girona for 2005, the
UdG had an impact of 0.7% of the GVA of
the province of Girona for that year.

Table 3
Total, direct and indirect impact of the University of Girona on the value added of the counties of Girona, in euros (2005)
Direct Indirect Total % of total
effect effect effect effect
Other services 13,173,160 4,666,724 17,839,884 19.26%
Retailing, repair and recycling 11,170,913 2,940,733 14,111,646 15.20%
Hotels and catering 10,992,960 270,392 11,263,352 12.20%
Real estate services 8,495,256 2,785,522 11,280,778 12.18%
Transport and communications services 3,712,076 3,312,911 7,024,987 7.60%
Financial mediation and insurance services 2,638,012 2,227,578 4,765,590 5.10%
Construction work 2,639,974 1,725,411 4,365,385 4.70%
Industrial cleaning services 3,676,643 457,323 4,138,966 4.46%
Education services 2,687,114 591,683 3,278,797 3.50%
Paper, publishing and graphic arts 1,983,715 950,932 2,934,647 3.20%
Food, drinks and tobacco 1,124,130 1,263,766 2,387,896 2.60%
Health services 1,995,584 330,008 2,325,592 2.50%
Mining, energy and water 1,418,034 688,546 2,106,580 2.30%
Agriculture and fisheries 254,298 790,878 1,045,176 1.10%
Machinery, mechanical, electrical, electronic and optical equipment 296,029 509,442 805,471 0.90%
Chemical products 412,064 328,582 740,646 0.80%
Textile, clothing, footwear and leather 260,085 217,291 477,376 0.50%
Other manufactured products 358,702 87,184 445,886 0.50%
Non-metallic minerals 18,772 308,019 326,791 0.40%
Productes de cautxu i de plastic 61,309 200,392 261,701 0.30%
Metalworking and metal products 23,260 271,799 295,059 0.30%
Transport material 90,775 188,510 279,285 0.30%
Wood, cork and derivates 6,070 95,159 101,226 0.10%
Total 67,388,935 25,208,785 92,597,720 100%

Source: own design.

" Note that Table 2 shows the effect of the UdG on the amount of the economic transactions generated by its activity, whereas Table 3 shows the value
of the income generated (value added) by all the economic activities associated with the existence of the University. In other words, Table 3 shows that
only the difference between the income of an activity and the costs of carrying it out (value added) represents an increase in the income of the territory.
2 The multiplier of the GVA is defined as the relation between the GVA corresponding to the total effect divided by the GVA corresponding to the direct effect.
# Anuari economic comarcal of Caixa de Catalunya. Available at: <www.caixacatalunya.es/caixacat/cat/ccpublic/pariculars/publica/pb_aec_05.htm>.
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Finally, the activity of the UdG in 2005
represented an estimated impact on employment
of 2,409 jobs, of which 78% resulted from the
direct effect of the expenditure associated with
the presence of the UdG and the rest from the
indirect effects of this expenditure (Table 4).

As the number of occupied persons in the
province of Girona in 2005 was 333,400
persons,* the number of jobs directly and
indirectly associated with the presence of the
UdG represented 1.25% of the occupied
persons in the area of Girona.

Table 4

Total, direct and indirect impact of the University of Girona on employment in the counties of Girona, in number of persons

employed (2005)

Direct Indirect Total % of total
effect effect effect effect

Other services 520 103 623 38.10%
Retailing, repair and recycling 405 72 477 19.80%
Hotels and catering 252 6 258 10.70%
Industrial cleaning services 212 26 238 9.88%
Construction work 79 52 131 5.50%
Transport and communications services 61 58 119 4.90%
Education services 83 17 100 4.10%
Financial mediation and insurance services 38 32 70 2.90%
Paper, publishing and graphic arts 42 26 68 2.80%
Real estate services 45 15 60 2.49%
Food, drinks and tobacco 28 30 58 2.40%
Health services 44 7 51 2.10%
Agriculture and fisheries 12 26 38 1.60%
Mining, energy and water 15 7 22 0.90%
Textile, clothing, footwear and leather 10 8 18 0.80%
Machinery, mechanical, electrical, electronic and optical equipment 7 12 19 0.80%
Other manufactured products 13 8 16 0.70%
Chemical products 7 5 12 0.50%
Rubber and plastic products 1 5 6 0.30%
Non-metallic minerals 0 6 6 0.30%
Metalworking and metal products 1 8 9 0.30%
Transport material 2 4 6 0.30%
Wood, cork and derivatives 0 4 4 0.20%
Total 1,877 532 2,409 100%

Source: own design.

2 Statistical Institute of Catalonia.
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3. A dynamic perspective: the
effect on economic growth

3.1. Introduction

The UdG activates the economy of Girona by
means of lasting forces that affect the current
and future economic activity. The modern
literature on economic growth stresses the
importance of ideas —such as new perspectives
in the field of production processes, product
marketing, education, price setting, chemistry,
mathematics and engineering— and their positive
effect on the productivity of work.?> When they
have been created and placed at the disposal of
the public, ideas do not diminish with use, so
they offer increasing yields of scale. The UdG can
play an essential role in the economic growth of
the counties of Girona through its contribution to
the generation of ideas that affect:

1) Formation of human capital: improvement of
the knowledge and skills of individuals that
are applied to private enterprise and the
public sector.

Research and development: activities related
to the progress of knowledge at a basic and
applied level.

Knowledge transfer: placing the UdG’s
knowledge and research at the disposal of
companies and the public sector.

The empirical evaluation of the effects of
knowledge management is a complex and
controversial field due, among other reasons, to

the lack of precise figures. Nevertheless, some
methodological proposals have been drawn up. In
the formation of human capital, the proposed
methodologies estimate the benefit of the
investment returned to society in the education of
university graduates, taking into account the
opportunity costs arising from the non-active
participation in the labour market and the different
productivity of the workforce with a university
education.? The literature shows a positive relation
between the level of higher education and
economic growth: for example, a study shows that
a 1% increase in the level of higher education in the
countries belonging to the Organisation for
Economic Cooperation and Development (OECD)*
is associated with a 5.9% increase in the rate of
growth of GDP.® A recent study for the Scottish
universities® estimates that the social rate of return

The University of Girona can play an essential
role in the economic growth of the counties
of Girona through its contribution to the

generation of ideas.

on the investment in higher education is 17%. With
regard to the effects of research and technology
transfer, the empirical evaluation was seriously
limited by the lack of data. However, at the level of
countries and regions empirical evidence suggests
that there is a close relation between the level of

% BARRO & SALA-I-MARTIN, 1999.

* Institute for Higher Education Policy, 2005.
77 <http://www.oecd.org>.

** GEMMELL, 1996.

2 Universities Scotland, 2006.
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research of a university and the location of
innovative companies in its area of influence.*

However, it is not easy to delimit the influence of
the activity of the UdG on the growth of Girona’s
economy. Here we will analyse the action of this
university with relation to indicators of the
formation of human  capital, research,
development and knowledge transfer. Each of
these indicators gives only a partial idea of the
effect of the institution on economic growth,
because the knowledge generated is no more
than a factor of production that must later be used
by companies in their activity.

The increase in the percentage of the
population with university degrees was far
higher in the Gironés and in the city of Girona
than in Catalonia as a whole and in the city of
Barcelona and its metropolitan area.

3.2. Formation of human capital

The courses offered at the UdG embrace a wide
range of fields and levels, from training for
employment in private enterprises and the public
sector to training to explore the current frontiers of
scientific research. However, the formation of human
capital carried out at the UdG could obviously be
carried out by other universities. The impact of the
UdG in forming human capital would be low if, in its
absence, its graduates would have done the same
courses in other universities. Therefore, one indicator
of the impact of the UdG in forming human capital
—albeit partial and subject to several interpretations—
is the percentage of university graduates before and
after its creation in relation to the total for Catalonia
and other nearby areas.

From the comparison of the population with
diplomas and degrees/PhDs for different
geographic areas in 1986 (before the creation of the
University of Girona) and 2001 (nine years after its
creation), two patterns can be detected (Table 5).
First, the increase in the percentage of the

E?ft::tg of the University on the percentage ot the population with university qualifications
on Population with first cycle Population with university Total population with a
university diplomas degrees/PhDs university qualification
1986 2001 Variation 1986 2001 Variation 1986 2001 Variation
Catalonia 2.88% 553%  92.04% 2.77% 6.00% 116.73% 565% 11.52% 104.14%
City of Barcelona 4.89% 7.69%  57.28% 564%  10.77% 90.85% 10.54%  18.46% 75.26%
Metropolitan Area of Barcelona 3.05% 5.78% 89.58% 3.11% 6.76%  117.66% 6.15% 12.54% 103.75%
Counties of Girona 2.51% 4.70%  87.52% 2.00% 4.41%  119.95% 4.51% 9.11% 101.94%
The Gironés 3.44% 5.99%  74.27% 2.37% 6.46% 172.88% 581% 12.45% 114.48%
City of Girona 4.63% 7.56%  63.28% 3.31% 8.98% 170.93% 794% 16.53% 108.19%

Source: own design based on figures of the Statistical Institute of Catalonia.

% VARGA, 1998.
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population with university degrees was far higher
in the Girones and in the city of Girona than in
Catalonia as a whole or in the metropolitan area of
Barcelona. Second, the greatest difference was in
the number of graduates with degrees and PhDs:
in the Girones it increased by amost 173%,
compared with 117% in Catalonia as a whole and
the metropolitan area of Barcelona. Though these
increases may conceal several factors, the creation
of the University certainly plays a major role in them.
It can thus be conjectured that the UdG has not
merely absorbed students who would have gone to
other universities, but has also helped persons
to study at university (especially to take degrees
and PhDs) who would not otherwise have done so.
Because the level of education is related to GDP,
the positive influence of the UdG on the standard of
living in Girona may have been considerable.

3.3. Research and development

The second pillar of the potential growth of an
economy is technology, which progresses thanks
to research and development. In January 2007
the UdG had 931 lecturers dedicated to research
and 668 persons dedicated to support for
research and development, representing a total
of 1,128.5 full-time equivalent workers. These
researchers formed part of institutes (6.6% of
the institutes recognised in Catalonia by the
Generalitat’s Research and Innovation Plan
[PRI]), research groups (more than a third of
which are recognised by the PRI), chairs,
observatories and associated institutions. The
research carried out by the researchers of
the UdG from 1998 to 2006 resulted in:

1) Around 6,000 publications in scientific
Journals, with an annual average of 390.

2) A total of 1,263 theses, dissertations and
research projects, with an annual average of 114.
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3) A total of 43 patents, with an annual average
of 3.4.

4) Over 10,300 contributions to congresses, with
an annual average of over 750.

5) Around 6,100 publications in books, with an
annual average of 418.

3.4. Knowledge transfer and services to
companies

If the knowledge and research generated by
universities are to be useful, they must be placed
at the service of companies, the public sector
and society in general. The University of Girona is
very active in this area. For example, since 2000
over one thousand collaboration agreements
have been reached with companies and
institutions, representing over 142 agreements
per year. The main transfer activities are:

1) The Technology Trampoline, a unit of support to
the creation of knowledge-based companies
from which, since 2001, nine official spin-offs
have emerged and 15 companies have been
set up with an accumulated turnover of almost
€1.2 million and a capitalisation of over €4.3
million.

2) The Network of Centres of Support to
Technological Innovation (XIT), composed of
research units and groups that are able
to provide technological innovation services to
companies in Catalonia. It currently comprises
eight centres.

3) The Science and Technology Park, which
concentrates resources and activities to foster
knowledge transfer from universities to the
business community in four main areas of
action: life sciences, physical sciences,
tourism and social sciences.

4) The Job Mart, from the 1997-1998 academic
year to the present the number of cases
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managed by the Job Mart has increased from
775 to almost 5,500.

5) Educational cooperation agreements, during
the 2004-2005 academic year 1,303
agreements of this type were entered into,
and involved the participation of 1,180
students and over 400,000 hours of work
placement.

3.5. Research and development: a brief
comparison

A comparison with the other Spanish universities
places the research activity of the UdG in
perspective.’’ Three aspects must be taken into
account:

Table 6

1) The year of foundation. Created in late 1991,

the UdG is among the twelve youngest
universities in Spain.

2) The degree of specialisation. Universities

specialised in a few areas of knowledge
concentrate resources in a few areas and
use economies of scale and scope in teaching
and research. In the 2004-2005 academic year
the UdG offered more than 28% of the degree
courses from the official list (Table 6) and, unlike
larger and more consolidated universities,
the qualifications it offered represented a large
proportion of the official list of qualifications in
the different areas of the knowledge.

3) The quantity and quality of the results. These

depend on the efficiency of the management,

Official undergraduate courses and numbers of full-time equivalent teaching and research staff (FTETRS) of Spanish

public universities (2004-2005 academic year)

Branches of teaching (%)

Total n° of % of
qualifications official list Humanities
Politécnica Madrid 42 30 0
Complutense 74 52.9 76.9
Sevilla 65 46.4 50
U. de Valéncia 61 43.6 42.3
U. de Barcelona 78 55.7 84.6
Auténoma de Madrid 45 32.1 53.8
Politécnica Valencia 56 40 3.8
Politécnica Catalunya 54 38.6 0
Pablo de Olavide 13 9.3 1.5
Autonoma de Barcelona 66 471 65.4
Euskal H. Unib. 106 75.7 50
Alacant 47 33.6 34.6
Alcala 38 27.1 15.4
Granada 95 67.9 73.1
Mélaga 55 39.3 26.9
Santiago 60 42.9 57.7
Murcia 52 37.1 34.6
Pompeu Fabra 20 14.3 15.4
Jaume | 26 18.6 11.5
Rey Juan Carlos 31 22.1 0
La Laguna 55 39.3 34.6

FTETRS

Social Experimental Health Technology of course
3.2 6.7 0 67.8 72.7
87.1 73.3 100 11.9 68.6
64.5 46.7 66.7 32.2 56.8
87.1 66.7 77.8 10.2 48.9
116.1 66.7 55.6 8.5 47.0
58.1 G838 11.1 6.8 45.2
19.4 26.7 0 76.3 42.8
0 26.7 0 84.7 42.2
25.8 13.3 0 0 36.3
83.9 60 55.6 15:3 35.5
103.2 80 55.6 74.6 35.1
64.5 40 22.2 16.9 35.0
48.4 20 44.4 20.3 33.5
151.6 80 77.8 16.9 33.2
77.4 33.3 44.4 25.4 33.0
67.7 46.7 55.6 20.3 32.9
83.9 5818 55.6 6.8 32.8
8515 6.7 0 6.8 32.7
45.2 6.7 0 13.6 31.4
61.3 6.7 44.4 11.9 30.8
54.8 40 55.6 30.5 30.8

" Fundacién Conocimiento y Desarrollo (CYD)
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Table 6 (continued)
Total n® of % of Branches of teaching (%) FTETRS
qualifications official list Humanities Social Experimental  Health Technology of course
Publica de Navarra 23 16.4 0 35.5 0 1.1 18.6 30.0
Coérdoba 37 26.4 19.2 32.3 46.7 33.3 20.3 29.0
Vigo 49 85 231 7.4 8ENS 11.1 22 28.2
Cantabria 33 23.6 7.7 32.3 13.3 22.2 28.8 27.3
Da Coruha 46 32.9 15.4 54.8 13.3 55.6 30.5 271
Zaragoza 103 73.6 34.6 87.1 5818 55.6 91.5 26.0
Salamanca 79 56.4 80.8 7.4 60 66.7 32.2 25.2
Las Palmas 57 40.7 26.9 54.8 6.7 44.4 47.5 24.5
Almeria 30 21.4 11.5 41.9 20 11.1 16.9 241
llles Balears 38 271 26.9 54.8 40 22.2 10.2 22.8
Valladolid 93 66.4 46.2 132.3 58.3 55.6 45.8 22.8
Miguel Hernandez il 221 7.7 22.6 40 55.6 18.6 22.8
Cédiz 56 40 30.8 51.6 33.3 44.4 39 22.6
Extremadura 71 50.7 34.6 7.4 40 100 39 22.6
Politécnica Cartagena 21 15 0 6.5 0 0 32.2 22.4
Carlos Il 61 43.6 34.6 100 20 0 30.5 221
Jaén 40 28.6 1.5 48.4 26.7 22.2 271 21.4
Girona 39 27.9 26.9 54.8 20 1.1 18.6 20.1
Burgos 30 21.4 3.8 48.4 13.3 111 18.6 19.7
Rovira i Virgili 51 36.4 34.6 71 13.3 55.6 22 19.1
Oviedo 101 721 50 96.8 66.7 1111 64.4 18.9
Castilla la Mancha 92 65.7 46.2 132.3 26.7 88.9 45.8 18.3
Huelva 41 29.3 1.5 51.6 20 1.1 30.5 18.0
Rioja 23 16.4 15.4 29 20 0 11.9 18.0
Ledn 54 38.6 231 67.7 26.7 77.8 271 16.1
Lleida 40 28.6 26.9 45.2 13.3 44.4 22 15.8

Source: own design based on figures of Fundacién Conocimiento y Desarrollo: Cifras y datos: universidades publicas espafiolas. Curso académico

2004-2006.

the total volume and the type of resources. In
the 2004-2005 academic year the UdG was
in 39th place in full-time equivalent (FTE)
teaching and research staff per course, far below
the more consolidated universities (Table 6).

In this framework, the research and development
results of the University of Girona are
outstanding. The UdG occupied one of the
leading places in research and development
income per FTE lecturer —far ahead of much

more consolidated universities with a larger
critical mass of research staff (Figure 1). With
regard to the research activity of the teaching
staff, the UdG occupied a similar position to
other universities of a similar size (Figure 2).%* A
high proportion of its research is basic (Figure 3),
and during the 2004-2005 academic year it was
among the universities with the highest
percentage of privately financed research (Figure
4), thus showing its involvement in the local
productive structure.

® Several studies indicate the existence of a correlation between the number of tenured lecturers with six-year bonuses and the number of six-year
bonuses per lecturer and the year of foundation of the universities. This may indicate a higher proportion of young lecturers still forging their academic

careers in young universities, rather than a lower research activity.
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Figure 1

Income for FTETRS member

o
<
7]
J)
w S sobing
£ o eusbepE) BOIUOSYIO
S5 € sewjed se
O eAeNH
g BIOUR[E/\ 8P EOIUORNOd]
9 PUPEIN 8P BOjUOROd
g eunio) eq
2 SopeD uenp Aoy
2 ey
L 0BIA
= uger
o ZpeD
e eLawy
s BUOUBIN €] EliseD
.M_Nw 5 BUOII)
> = ‘qun H [exsng
S 5 ebee
w B eunfe e
g 53 Epia[T
S ._Vv. = | swnep
b ol = eAunjelen) ep BolLoaYOY
g ‘e m eINpewanxg
$) G S PIOPE(A
38 B 2 116U 1 EIn0Y
e m 2 ueoeNy
o 0 € BLEABN ©p BIlNd
& m = obeseny
> L= uos
1 b
m M m ZopueuloH [enBijy
o} S o siesjeg 9|
€ N 7 ezobeley
S B o:
s £ e
o
O ° > PeING
pt Q% eoUBLRES
Q2 = o
5 = Blealy
8 ) epeuRio)
S 3 ©qOPIOD
T s eI
w T BLCEIURD
< W SPINEIO 8p O|qed
3 @ BIOUIEA 8P '
= 9 euoRlEg 8P N
Aun| Ve S @
eAunjereD ap eojuos}iod s E e
2 <] lll sopeo
@ [ asuanidwon
e}
c .m eUOBOIEg 8P BLIOUOINY
BUOROIEG 3P BWOLOHY & 5 21024 nadwog
3 m PUPEV 8P BWOUQINY
c I I I I I
EY) el o re} - re} o
88 N g o - s}
5y 28
(3) unowy 53 X LY
e} - =
AR L

University

Source: own design based on figures of Fundacién Conocimiento y Desarrollo: Cifras y datos: universidades publicas espariolas. Curso académico

2004-2006.

106



AN APPRAISAL OF THE ECONOMIC IMPACT OF THE UNIVERSITY OF GIRONA ON THE LOCAL ENVIRONMENT

Classification of research according to type (2004-2005 academic year)

Figure 3

University

I Applied (%)

Type of research

[ Basic (%)
Source: own design based on figures of Fundacién Conocimiento y Desarrollo: Cifras y datos: universidades publicas espafiolas. Curso académico

2004-2006.
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Classification of research according to the source of finance (2004-2005 academic year)

Figure 4

Research by source of finance
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University

I Public (%)
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Source: own design based on figures of Fundacion Conocimiento y Desarrollo: Cifras y datos: universidades publicas espariolas. Curso académico

2004-2006.
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In the particular case of knowledge transfer,
the UdG is among the Spanish university
institutions with the highest level of research
income, perhaps indicating the strong
relations that it has established with the
productive fabric.

4. Conclusions

This article has placed in perspective some of the
effects that the activity of the University of Girona
has on the social and economic fabric in which it
is located. Firstly, the input-output methodology
was used to assess this institution as a driver of
economic activity. The results obtained indicate
that the presence of the UdG channelled a total
volume of expenditure of almost €86 million in
the area of Girona in 2005. The impact of this
expenditure on the production of Girona has
been estimated at €120.6 million, corresponding
to a gross value added of €92.6 million and
involving the creation of 2,409 jobs. The results

must be taken with some caution, because they
are subject to the assumptions implicit in the
application of the input-output methodology, and
to the limitations of the approaches used to
assess the volume of local expenditure
associated with the UdG’s presence. However,
they are comparable with the results obtained by
other universities in its area.®

Secondly, we have presented a descriptive analysis
to show the results of the basic activity of the UdG:
knowledge management. In the area of formation of
human capital, the creation and consolidation of the
UdG has been accompanied by a clearly higher
growth in the percentage of university graduates in
the counties of Girona (above all those obtaining
degrees and PhDs) than in Catalonia as a whole. In
the area of research and development and
knowledge transfer, bearing in mind the volume
and type of resources it manages, the research
results of the UdG are fully comparable with those
of other universities in the Spanish public system. In
the particular case of knowledge transfer, the UdG
is among the Spanish university institutions with the
highest level of research income, perhaps indicating
the strong relations that it has established with the
productive fabric.

# SALA, ENCISO, FARRES & TORRES, 2003; SEGARRA, 2004; PARELLADA & DUCH, 2005.
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BIOCAT, A DRIVING FORCE FOR THE BIOREGION OF
CATALONIA

Montserrat Daban,* Montserrat Vendrell,** Marta Princep*** and Manel Balcells****

Biocat is an organisation responsible for promoting biotechnology and biomedicine in Catalonia. Its aim is to
create a suitable environment for enhancing research, to consolidate the sector as an economic driver, and
to foster its role in society. It operates in the BioRegion of Catalonia, a geographic cluster of interrelation
between the many actors in the field of biotechnology and biomedicine, including public research institutions, the
public administration, companies (working in biotechnology, pharmaceuticals, medical technology and services
to the sector), and support structures for knowledge transfer and innovation.

Biocat has drawn up a common strategic plan for the sector with the support of all the actors. Its aim is to make
Catalonia an international hub for the life science: a competitive biocluster.

Keywords: innovation, cluster, biotechnology, biomedicine, network.
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1. Biotechnology as an economic

driver Biotechnology has potential in 3 wide range

Biotechnology' is key in the 21st century if Europe ~ ©f sectors, including medicine and health,

is to meet the objectives laid down in the Lisbon
Strategy for 2010, when it should have positioned
itself as the most competitive and dynamic
knowledge-based economy in the world, following
a model of sustainable development —the second

primary production, the agri-food business,
industrial production processes, energy and
the environment.

strategy for the future adopted by the EU. Despite
growing concern in Europe about whether these

objectives can be met by the deadline, they remain
valid and biotechnology must play a major role in
achieving them. It has potential in a wide range of
sectors, including medicine and health, primary
production, the agri-food business, industrial
production  processes, energy and the
environment.

There is a vital need to support biotechnology,
because with its products and processes it is —and

will be— an integral part of the economy of the
European nations and of the developed world. In
fact, many EU reports indicate that biotechnology
and its applications make an important
contribution to the economy, and many national
and EU funding programmes are aimed at
developing it. Furthermore, the jobs created by
biotechnology are mainly higher-skilled because
developing and working with biotechnology
products and processes requires a high level of

" According to the Organisation for Economic Cooperation and Development (OECD), biotechnology is “the application of science and technology to living
organisms, as well as parts, products and models thereof, to alter living or non-living materials for the production of knowledge, goods and services”.
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training. The two areas in which the need to
support biotechnology is most evident are health
and the agri-food business. Modern biotechnology
in human health provides better treatments and
diagnoses and safer foods.

2.The BioRegion of Catalonia, an
area of interrelation and
excellence

The Catalan biomedical cluster was consolidated
in 2007, and the BioRegion of Catalonia is now set
to become one of the European clusters of
reference in this sector, with a critical mass
of researchers, prestige universities, local industry,
a political will and a financial sector that is
increasingly aware of the value of biotechnology.

Catalonia attracts international interest due to its
inherent assets, such as its strategic location and
its high quality of life, and assets that it has earned,
such as research excellence and the enterprise
spirit. It is therefore not surprising that Barcelona is
considered as a dynamic and strategic location
with the best quality of life in Europe, and the fourth
best city in Europe for business.?

2.1 Excellence in research and innovation

With a network of sixty hospitals, six of which are
among the most scientifically productive in Spain,
Catalonia stands out in the field of clinical research
and human health. In addition to its twelve
universities, it has twelve science parks, six of
which are devoted specifically to R&D and

innovation in biomedicine and the agri-food sector,
and house a network of services (technology
platforms) in areas such as genomics, proteomics,
crystallography,  nanotechnology and fine
chemistry.

Barcelona is also the seat of ITER (Fusion for
Energy) and Alba, a new European synchrotron® (a
large particle accelerator that functions as a giant
microscope for observing highly magnified atoms
and molecules) that will provide service to
researchers and high-tech companies.

The network of research centres linked to
universities, the Spanish National Research
Council (CSIC) and the science parks provides
the framework for the life science groups that
generate high-level projects and nurture new
biotechnology projects (initiators), and for the
major pharmaceutical partners.*

The three biomedical research parks of Barcelona
and the Metropolitan Area are the Barcelona
Science Park (PCB), the first incubator in
Catalonia, the Biomedical Research Park (PRBB)
and the Science Park of the Autonomous
University of Barcelona (UAB). The latter contains
a series of centres, such as the Centre of Animal
Biotechnology and Gene Therapy (CBATEG), the
Agricultural Genomics Research Centre (CREG)
and the CSIC-UAB Proteomics Laboratory (LP
CSIC-UAB), created to respond to specific needs
in fields of research of great interest. The PRBB is
one of the largest biomedical parks in southern
Europe. It houses several research centres and is
the nucleus of knowledge of one of the major

2 CUSHMAN & WAKEFIELD, 2006.

3 For further information, see <http://www10.gencat.net/gencat/binaris/multimedia/sincrotro.htm>.
* The list of research centres (in all fields) and consolidated research groups (in life sciences) can be found at:
<http://www10.gencat.net/dursi/AppJava/arbre_recerca_tots.jsp> and <http://www10.gencat.net/dursi/pdf/re/gruprr_llista_ambits.pdf>.
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Map of the universities and science parks in Catalonia that carry out activities related to the life sciences
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assets of the city: 22@ Barcelona, a technology
district that includes various actors of the
innovation system.

2.2. The entrepreneurship

In Catalonia there are 250 companies related to
the biotechnology sector: 60 biotechnology
companies, 60 pharmaceutical companies and
120 companies that use biotechnology or serve
the sector. There are 800 persons working in
the biotechnology sector and 20,000 in the
pharmaceutical sector. Four of its family-owned

ng

pharmaceutical companies —Almirall Prodesfarma,
Esteve, Grupo Ferrer and Uriach— have become
multinational groups and together represent
100% of the national Spanish pharmaceutical
production. Furthermore, several subsidiaries of
the main multinationals of the pharmaceutical
sector have chosen Catalonia as their base:
Bayer, Boehringer Ingelheim, Novartis, Pfizer and
Sanofi-Aventis.

Biotechnology is an emerging sector in Catalonia.
Of the approximately sixty companies associated
with the employers’ association CataloniaBIO,
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more than thirty have been created since 2002.
The current growth rate is over ten companies per
year. In fact, in 2006 and 2007 Catalonia was the
most dynamic autonomous community in Spain
with regard to creation of new biotechnology
companies.®

The current growth rate of biotechnology
companies in Catalonia is over ten
companies per year.

Figure 2

In 2006 and 2007 Catalonia was the most dynamic
autonomous community in terms of creation of
biotechnology companies
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Madrid
Andalusia

Source: Spanish Association of Bioenterprises (Asebio).

3. Biocat, a promoter of the cluster

The coordinating body of the biotechnology cluster,
Biocat, was created in 2006 by the government of
Catalonia with the support of the Barcelona City
Council. Its current management was appointed
by the government in 2007, marking the start of a
period of consolidation and a new impulse for the
strategic lines of its Master Plan. Biocat aims its
strategy towards problems that are common to
the sector, in order to establish the Catalan brand
of excellence in the life sciences and to achieve a
sufficient critical mass in the public and private
spheres to compete in the international arena.
Biocat thus plays a prescriptive role in defining
and setting up a strategic plan for promoting the
biotechnology and biomedical sector in
Catalonia.

4. Strategic Plan for
Competitiveness

The year 2007 was a milestone for Biocat.
Attention focused first on the organisation of the
cluster. The three strands of the triple helix
(public administration, companies and research
institutions) were mapped. An abbreviated
version of the resulting directory is already
available on the Biocat website,® and a search
tool for members with additional information
(activity, size, turnover, number of employees/
researchers, etc.) will soon be available.

The strategy for promoting the biotechnology and
biomedical sector was also defined and included in
the Government Action Plan for the period 2007-
2011. The aim of the Plan is to promote the sector

2 ASEBIO (Spanish Association of Biocenterprises), 2006 and pers. comm.
o <http://www.biocat.cat>.
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Figure 3

Biocat is an organisation promoted by the Generalitat
of Catalonia and composed of research companies
and institutions that activates the biotechnology and
biomedical sector in Catalonia
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by following five strategic lines, which include
internationalisation, improving the social perception
of science, local organisation of the cluster and
promotion of the sector as an important economic
driver. The Plan presented by Biocat is intended to
be the roadmap for the years to come.

5. Key projects of Biocat for the
BioRegion

5.1. Internationalisation

Internationalisation is strategic for all sectors, but

for biotechnology it is key for competitiveness. It is
therefore one of the main strategies of Biocat for

BIOCAT, A DRIVING FORCE FOR THE BIOREGION OF CATALONIA

promoting the sector. Biocat continually organises
visits and delegations to other countries, in order to
learn from successful models and to establish
alliances with similar organisations abroad. It also
receives representatives from other geographic
areas who wish to learn about the situation of the
sector. The internationalisation activities of Biocat
include coordinating the participation of the sector
in events such as the International Convention of
the Biotechnology Industry Organisation (BIO), the
main world congress in this sector, which this year
is to be held in San Diego in June.” The Catalan
delegation will consist of over 70 persons —over
two thirds of the Spanish participants.

The bases have also been laid for Catalonia
to participate in the Eurobioregion project and to
work with the French partners of Midi-Pyrénées
and Languedoc-Roussillon in the design of the
southern Europe biocluster. Exploring more distant
frontiers, Biocat has signed framework
agreements with foreign partners such as the All
India Biotech Association in order to foster
business between Catalan and Indian companies.

Through Biocat, Catalonia participates in
the Eurobioregion project and works with the

French partners of Midi-Pyrénées

Languedoc-Roussillon in the design of the

southern Europe biocluster.

It also works with Catalan institutions to identify
and design instruments that facilitate the

" <http://www.bio2008.0rg/>.
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internationalisation of companies, to seek
geographic areas of interest, to obtain aid for
missions, delegations and congresses, and to
provide access to foreign partners in general.

5.2. Infrastructures
5.2.1. Biopol Health Science Park

The mission of the Biopol Health Science Park is to
establish a network of relations between hospitals,
universities, research centres and companies. The
aim is to promote the sector beyond the local area
in order to make it an international centre of
reference located in a high-profile environment with
a quality urban design and advanced services and
infrastructures, following the current trend in
science parks.®

One of the key projects of Biocat is the
activation and coordination of the Biopol
Health Science Park (PCS) of L'Hospitalet
de Llobregat, which brings together
hospitals, universities, research centres
and companies.

The Biopol is promoted by the University of
Barcelona, the Generalitat of Catalonia (the
Ministry of Health, the Ministry of Economy and
Finance and the Ministry of Innovation, Universities
and Enterprise) and L’'Hospitalet de Llobregat City
Council. It is coordinated by Biocat, which also
acts as an activator in this initial stage.

The planned location is a development area beside
the Duran and Reynals Hospital in the Gran Via,
'Hospitalet de Llobregat, near the airport and the
centre of Barcelona. The park will stimulate
urban regeneration in this area and new ways of
developing its economy. Its functioning will be
based on the knowledge synergies arising from
the proximity of the actors. The existing actors,
which make the chosen location very attractive,
are:

The University Hospital of Bellvitge and the
Duran i Reynals Hospital, located in a prime
health care area.

The University of Barcelona Health Science
Campus (the Schools of Medicine, Nursing,
Podiatry, Dentistry and the Dental and
Podiatric Clinics).

Two major research centres: the Biomedical
Research Institute of Bellvitge (Idibell) and the
Catalan Institute of Bioengineering (IBEC),
which is soon to be located in the area.

All the organisations that locate in the park
(companies, research institutes and hospitals)
will be working in the field of human health and
will promote technology transfer in treatment,
diagnosis and preventive medicine to firms
working in biotechnology and new technologies.

The differentiating characteristic of the Biopol is
that it will place the patient at the centre of the
system, offering innovation in its processes and
services through an integral vision of health. It is
intended that it should be a think-tank for
innovation in health services, providing new
solutions that can be exported to other fields and
geographic areas.

# CONDOM, P. and ROURE, J., 2007.
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The Biopol is a major health park project that brings into play several actors of the biomedical sector
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5.2.2. European Institute of Technology

In February 2006 the president of the European
Commission (CE), José Manuel Durao Barroso
and the Commissioner for Education, Training,
Culture and Multilingualism, Jan Figel, presented
proposal to create the European Institute of
Technology (EIT),° which has an initial budget from
direct EU funds. In 2007 the Sant Cugat Town
Council presented its candidature as the seat of
the EIT and the EU found that it met the
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requirements. The Spanish government recently
agreed to present Sant Cugat as the Official
Spanish candidate for the seat of the EIT.™

One of the ElT’'s aims is to compete with other
leading institutions, such as the Massachusetts
Institute of Technology (MIT), and to place Europe
at a high scientific and technological level in order
to achieve a dynamic, knowledge-based economy
that can compete with the United States and with
the emerging India and China.

¢ <http://www.ec.europa.eu/eit/index_en_htm>.

©When the manuscripts were approved for publication, the EC had not yet decided that the headquarters of the EIT would be in Budapest.
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The EIT, whose regulation was approved in April
of this year, will be divided into Knowledge and
Innovation Communities (KICs) composed of
highly qualified teams from the most outstanding
companies, universities and research centres.
These communities will be distributed throughout
Europe and will organise the activities of the
Institute in multidisciplinary strategic areas.

Biocat has presented a proposal to lead the
knowledge and innovation community (KIC)
in life sciences, which will organise the
activities of the European Institute of
Technology in this area.

In this area, Biocat has made a very ambitious
additional proposal, which complements the
candidature for the seat in Sant Cugat. The aim of
the Catalan biocluster, and therefore of Catalonia,
is to lead one of the nodes of this network —the
one dealing with the life sciences. The proposal
was launched with the total support of the
government of Catalonia, ESADE, the Strategic
Metropolitan Plan, the Graduate School of
Economics and all the Catalan universities and
science parks. Biocat promotes the initiative as an
organisation set up by the Generalitat of Catalonia
and formed by companies and institutions that
activate the biotechnology and biomedical sector
in Catalonia. A committee composed of all the
promoters of the project and the Sant Cugat Town
Council will work together with the Foreign
Secretariat and the Secretariat for the European
Union to explore internal and external connections
towards this end.
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5.2.3. International Centre for Scientific Debate

The future International Centre for Scientific
Debate will be a unique, pioneering centre for
multidisciplinary debate in Spain, specialised in
holding high-level scientific meetings. It will
organise around 50 activities per year, at which
small groups of local and foreign scientists, led
by a prestigious researcher in each specific field,
will meet to debate and find solutions. Each
seminar or specialised course will last between
two and five days and will have a maximum of 40
participants, of whom a fixed percentage will be
from Catalonia. The activities will focus on the life
sciences in addition to mathematics, physics, the
environment, social sciences, linguistics and
sociology. The coming together of these groups
will stimulate a constant exchange of ideas and
will facilitate contact between Catalan scientists
and their colleagues from other countries. Other
expected benefits of this initiative are that it will
achieve scientific prestige through the intellectual
activity of the researchers, create a scientific,
touristic and social image around the project,
and establish a quality brand for Catalonia as a
country recognised by prestige scientists.

Work is currently underway to set up the
foundation that will manage the project, which is
expected to come into operation in 2009. A
science and knowledge committee is also being
organised to represent all the disciplines of
science. It will be composed of ten recognised
Catalan experts who will manage and define the
subjects of the debates and the scientists who will
lead each one.

Biocat has promoted this project, with the
sponsorship of the Social Projects division of “La
Caixa” savings bank, in the framework of its
collaboration with the Generalitat of Catalonia. It will



be located in Torre Marimon, in the municipality of
Caldes de Montbui, a heritage building belonging to
the Barcelona Provincial Council that will be shared
by the Centre and the Institute of Agriculture and
Food Research and Technology (IRTA).

5.3. Technology transfer and funding

The universities and research institutes in Spain
have a high rate of scientific production. However,
judging from the low number of patents that are
applied for and granted, this production is
unfortunately not translated into applied research.
In agreement with its strategic priorities, Biocat has
proposed to promote and facilitate policies so that
research institutions and companies can find
common interests to improve technology transfer
and research exploitation.
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In accordance with its strategic priorities, within
this programme Biocat presented a successful
application to coordinate the drawing up of two
strategic plans for two AEls:

BioTec-Cat, whose aim is to foster and
promote biotechnology and biomedicine in
Catalonia. It was developed with the
collaboration of over thirty biotechnology
companies and with CataloniaBIO (the Catalan
Association of Biotechnology Companies).
MedTec-Cat, whose aim is to position the
emerging Catalan medical technology sector in
the international arena. It was developed jointly
with 22@, the CIDEM and the Ministry of Health
of the Generalitat of Catalonia.

5.3.1. Innovarive Business Clusters To consolidate the Catalan biotechnology

and biomedical cluster, two Innovative
Business Clusters (AEls) have been set up:

A new instrument, created by the Directorate-
General of Small and Medium-Sized Company

Policy (DGPIME) of the Spanish Ministry of
Industry, Tourism and Trade in order to improve the
international competitiveness and feasibility of
companies by increasing their innovative capacity,
was seen by Biocat as an opportunity to support
the consolidation of the Catalan biotechnology and
biomedical cluster. The instrument, created in April
2007, is known as the Innovative Business Cluster
(AEIl) Programme.

The clusters promoted by this programme must be
composed of companies of a specific sector in
addition to public or private training centres and
research units that share the same geographic
space and are involved in joint innovation projects.
Membership of an AEl gives advantages to
companies when they apply for competitive grants
for research projects.
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BioTec-Cat and MedTec-Cat.

Both of these initiatives were supported by
research centres and institutes and by other
prestigious public and private organisations in
Catalonia. The strategic plans presented to the
DGPIME by Biocat identify the main strategic
challenges and propose measures and actions
that must be taken in order to meet them. These
measures are aimed mainly at improving the
competitiveness and  internationalisation  of
companies, reinforcing the system of research
exploitation and transfer, fostering collaboration
between universities and companies, developing
financial instruments for these sectors, creating
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and promoting major infrastructures, and
developing measures for capturing national
and foreign talent.

In 2007 Biocat coordinated Barcelona’s
candidature for the European office of the
Innovative Medicines Initiative (IMI), which
was unsuccessful but opened up new
opportunities.

After this initial stage of creation of BioTec-Cat
and MedTec, Biocat will continue to play an
important role in the activation and coordination
of these two business groups, and will foster and
promote the two sectors in order to consolidate
them as clusters of excellence in our country.

5.3.2. Innovative Medicines Initiative

The Innovative Medicines Initiative (IMI) is an
alliance between the European pharmaceutical
industry, represented by the European
Federation of Pharmaceutical Industries and
Associations  (EFPIA), and the European
Commission, which was formally constituted in
December 2007 as part of the Joint Technology
Initiatives  (JTls) of the 7th Framework
Programme of the EU, and its aim is to foster
European leadership in the field of biomedical
R&D and innovation.

The IMI has been defined as a tool for improving
the research bottlenecks for new drugs.
Because the safety requirements and regulations
are increasingly strict, the appearance of new
drugs has decreased dramatically in the last few
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years, and the cost of the process has
increased. The IMI focuses on the problems of
clinical safety and improving the efficacy of new
drugs for cancer, mental illnesses and
inflammatory, metabolic and infectious diseases.
Its aim is to remedy shortcomings in knowledge
management and in the education and training
of researchers in Europe. It has a budget of 2
million, provided in equal parts by the EU and
industry, which will finance the projects until
2013. The beneficiaries will be the institutions
and SMEs that form part of consortia.

In 2007 Biocat coordinated Barcelona’s
candidature for the European office of the IMI.
Though the Commission finally decided to
establish this office in Brussels, Catalonia has
achieved increased visibility thanks to the
groundwork carried out. Furthermore, Biocat is
working jointly with other sectoral actors (the
Barcelona Science Park, the Biomedical
Research Park of Barcelona, the Centre for
Innovation and Business Development (CIDEM),
the Catalan Ministry of Health and the
companies of the sector) in order to disseminate
financing opportunities and facilitate the
constitution of public consortia (institutions and
SMEs) with a view to presenting project
proposals to the IMI platform.

5.4. Training

Innovation, as a source of wealth for a country,
can only be achieved by combining training and
research. It is therefore essential for organisations
and companies to invest in highly trained and
qualified human capital. One of Biocat’s priorities
is to promote and stimulate the training offer in
Catalonia in the biotechnology and biomedical
sector.



Within the general objective of creating a pool of
expert managers for the life sciences industry,
Biocat wishes to recruit managers from abroad
and to foster local and European training. The
programmes aimed at experts will require grants
for entrepreneurs to attend specific modules.
Following this spirit, Biocat participates in
projects of the 7th Framework Programme of the
EU which provide training measures and
initiatives in a network with other European
bioregions.

Biocat is already developing two initiatives in this
direction. Firstly, it will support the existing training
offer, placing special emphasis on providing
training in research exploitation for researchers in
hospitals and universities. Secondly, it will
promote initiatives aimed at covering unsatisfied
needs, such as training managers and executives
of biotechnology companies.

5.4.1. Science and Innovation Management Studies

Biocat collaborates in the design of the Science
and Innovation Management Studies (SIMS)
courses promoted by the Biomedical Research
Park of Barcelona and the Continuing Education
Institute (IDEC) of the Pompeu Fabra University
(UPF). The aim is to train managers of emerging
biotechnology companies in critical areas of
management, intellectual property and value
creation. These courses are in the format of
seminars and participatory discussions with
personalities of reference in the biotechnology
and regulatory world of Europe and North
America.

5.4.2. Biocat conferences

On 26 and 27 April 2007 Biocat and the Ministry of
Health, with the sponsorship of Pfizer, brought
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together the main executives of the Catalan health
sector to analyse the role of the Catalan hospital
system in the Biocat project. The meeting was
also attended by the ex-president of the
Generalitat, Pasqual Maragall, and the Minister
of Health, Marina Geli. The panellists included
representatives of the Strategy and Coordination
Secretariat of the Catalan Ministry of Health,
the ICT Health Foundation, 22@Barcelona, the
CIDEM, the Bioengineering Institute of Catalonia
(IBEC) and the Sabadell Health Park. The health
research map of Catalonia was presented and
the panellists discussed innovation and new
technologies as a value in hospitals. This meeting
provided a diagnosis and a series of driving
proposals. In accordance with these initiatives,
Biocat has opened a strategic line within the field
of hospital research exploitation.

Special emphasis is placed on providing
training research exploitation for
researchers in hospitals and universities,

in

and on promoting initiatives aimed at
covering unsatisfied needs, such as training
managers and executives of biotechnology
companies.

5.5. Social perception of
biotechnology

Science and technology are increasingly entering
the daily life of the population and we are
therefore often faced with the need to make
decisions and take a stand on controversial
subjects, or simply to decide whether we wish to
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use the latest technological advances.
Furthermore, progress requires the support of
society and an interest in research and
innovation among the younger members of
society.

Among the strategic lines of Biocat there is
also room for promoting knowledge and
improving society’s perception of
biotechnology and biomedicine.

Among the strategic lines of Biocat there is also
room for promoting knowledge and improving
society’s perception of biotechnology and
biomedicine. A series of actions involving the
coordination and collaboration of the actors of
the BioRegion are currently underway. Examples
of these actions are:

— Activation of the network of communicators:

—Mapping of Catalan communicators in
biomedicine.

—Promotion of meetings to analyse the
challenges of research dissemination.

— Organisation of scientific meetings with other
European bioregions to analyse common
projects.

— Participation in European projects involving
promotion of scientific culture.

— Promotion of vocations in the field of the life
sciences through actions such as sponsoring
the Research in  Primary Education
programme of the Barcelona Science Park.
Thanks to Biocat, in 2007 students from
primary schools were able, on request
from the schools, to attend dramatisations on
research and to visit the Park.
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Knowledge of biotechnology and its benefits:
at the Euroscience Open Forum in Barcelona
(ESOF), from 18 to 22 July 2008, Biocat will
organise a session aimed at the general public
on the value of biomedical research for
society.

6. Future challenges

The year 2008 promises to be rich in intentions
and projects for Biocat, and it offers a great
challenge: the consolidation of biotechnology as
a strategic economic sector. Success depends
on the development of a facilitating environment
that improves knowledge transfer, offers greater
profitability to the companies in the sector and
reduces the perception that the sector is a risk as
an investment target. The alternative stock
market that will be set up for high-growth
companies is an initiative that has met with
enthusiasm in the sector. This market will
overcome one of the greatest difficulties faced by
biotechnology companies: the lack of ways out
for investors that enter the different stages of
growth. In 2007, with the support of Biocat,
CataloniaBio (the employers’ association of the
Catalan biotechnology sector) presented a study
of access to markets of this type for
biotechnology companies, and the package of
incentives that are necessary in order to make
them feasible. Alternative markets of this type in
other countries have shown their ability to
activate the sector.

Finally, the 7th Framework Programme of the EU
opens many doors to the actors of the BioRegion
for leading or forming part of international
consortia. The EU shows a clear commitment to
all areas of biotechnology: innovation, drug trials,
integrated research and communication of



research results. Neither Europe nor Catalonia
wishes to miss the boat of world economic
leadership. Currently the position is favourable
and the actors on the international stage are
already beginning to recognise the Catalan
biomedical cluster as one of the most dynamic
and attractive in Europe. The geographic nucleus
where most of its activity is concentrated,
Barcelona, is a candidate to house the main
meetings of the sector, which involve enormous
business opportunities in a rapidly expanding
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The challenge is great, but the many assets of
the Catalan biocluster will help to make

Catalonia a leaderin the life sciences.

sector.
In conclusion, the challenge is great, but the many
assets of the Catalan biocluster will help to make
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ASSOCIATIONS AND SCIENCE

Bibiana Bonmati Recolons* and Jordi Mazén Bueso**

Science and associations have maintained a close relationship from the end of the 19th century until the present
day. A distinction should be drawn between the sort of associations that are comprised of the professionals of
science and have more to do with the academic world, most notably scientific societies, and the cultural or social
kind of scientific associations in which science is an interest, or at least is not the main professional activity of
their members. In this note we will focus on the latter type of association, which has its roots in the social
movement of the “scientific outdoor clubs” that arose during the Catalan Renaixenca or “Renaissance”. The note
provides a brief historical outline of the origin of this type of association, followed by a small selection of
associations that are currently carrying out activities related to science.

Keywords: associations, science, culture, outdoor clubs
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2. The birth of the cultural association movement
2.1. Thelegacy of the scientific outdoor movement
3. Science in the associations of today
3.1.  Nature watchers
3.2.  Friends of the Dinosaurs of the Alt Urgell (ADAU)
3.3.  Association for the Defence and Study of Nature (ADENC)
3.4.  Garrotxa Naturalist and Ecologist Group (ANEGX)
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* Bibiana Bonmati is an honours graduate in Physics, science communicator and member of the Catalan Science Communication Association
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** Jordi Mazon is an honours graduate in Physics, in the Department of Applied Physics at the Technical University of Catalonia (UPC) and secondary
school teacher of Physics. Board member of the ACCC.
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4. Skygazing: astronomy and meteorology

4.1.  Sabadell Astronomy Group

4.2.  Astronomical Studies Group (GEA)

4.3.  Dark Sky

4.4,  Catalan Meteorological Observers’ Association (ACOM)
5. Conclusions

ASSOCIATIONS AND SCIENCE

1. Historical background

In the second half of the 17" century, Europe saw the
birth of the first scientific societies: the Royal Society
(1660) in London, with the support of Francis Bacon,
and the Académie des Sciences in Paris (1666).
These are the first of a long list of exponents of the
more academic sort of scientific associations.

In Catalonia, as a result of the War of the Spanish
Succession (1700-1714), all the universities were
closed in 1717, including those of Barcelona and
Lleida, which had medical schools, and a new
university was set up in Cervera.

The closure of the Catalan universities brought
about the appearance of non-university bodies for
the practice of science, such as the Royal College
of Surgery of Barcelona (Reial Col-legi de Cirurgia
de Barcelona). This was basically a centre of
learning created by the Crown in 1760 to modernise
the training of health professionals. Apart from the
University of Cervera, it was the only institution
where it was possible to study medicine. It

provided future physicians with the possibility of
putting into practice — at the nearby Hospital de la
Santa Creu — their newly acquired knowledge, and
it made up for some of the training shortcomings of
the University of Cervera.’

The Medico-Practical Academy, the embryo of
today’s Royal Academy of Medicine of Catalonia,
was set up in Barcelona in 1770. The Academy
was another example of the creation of new bodies
for the practice of science following the abolition of
the Catalan universities.

In addition, as we will see in the following section,
the existence of individuals and personalities with
a sound training and scientific vocation led in
1764 to the creation of the Experimental
Physico-Mathematical Conference, with the aim
of holding regular meetings on mathematical and
experimental physics. In 1770 this body gave rise
to the Royal Academy of Natural Sciences and
Arts of Barcelona, now known as the Royal
Academy of Sciences and Arts of Barcelona,? of
a markedly academic leaning.

' For further information (in Catalan) see: <http://www.bib.ub.edu/recursos-informacio/colleccions/colleccions-especials/juntas-literarias/reial-collegi/>.

2 <http://www.racab.es/eng/index.htmil>.
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1.1. Amateur science

In 18" century Catalonia, a growing interest in
science, which in the absence of universities took
place in other institutions, coincided with the
presence of libraries and private collections of a
scientific nature. These two factors sowed the
seeds of some of Catalonia’s museums, and
ushered in a new concept: what we now call
“amateur science”.

The Salvador family built up an extensive
scientific collection containing a herbarium,
nature collections (of shells, minerals, fossils,
etc.) and a sizeable scientific library.

One example of this evolution is the work that
was done by the Salvadors, a family of naturalists
and apothecaries whose interest in these matters
brought them to build up an extensive scientific
collection containing a herbarium, nature
collections (of shells, minerals, fossils, etc.) and a
sizeable scientific library. These materials, in
most cases perfectly classified and labelled,
together made up the Gabinet de Curiositats
(cabinet of curiosities), open to scholars and
considered to be the first museum in Barcelona
to open its doors to the public. In 1937, the
Catalan government took responsibility for these
collections, which were then passed on to
Barcelona City Council and ultimately to the
Botanical Institute of Barcelona, where they are
kept today.®

Another much later example was that of Francesc
Martorell (1822-1878). He left his archaeology,
numismatics and natural history collection to
Barcelona City Council, who built a museum
to house it, initially called the Martorell Museum.
This was the origin of the present-day Natural
Science Museum in the Ciutadella.

Collections of this sort are proof of the existence
of an extraofficial science, represented by
individual people, usually members of bourgeois
or well-to-do families.

2. The birth of the cultural
association movement

In the 19" century, Catalonia experienced the
cultural movement of the Renaixenca or
“Renaissance”, which brought about a process
of recuperation of the Catalan language and
Catalan culture and marked the beginning of the
cultural association movement in Catalonia. This
movement took many forms, including the creation
of the first athenaeums and the first outdoor clubs.
All these institutions were strongly influenced by
the science that was being carried out at that time.

The most representative example of the
athenaeum movement is the Ateneu Barcelones,
founded in 1860. Although this was the association
that brought together the leading lights of Catalan
letters, science nevertheless had its place there.
[t disseminated the new scientific theories of
Darwinism, naturalism and positivism. The last
of these caused a crisis in the Ateneu; a series of
lectures on the subject was finally cancelled after
a board vote won by the conservatives.

4 For further information see: <http://institutbotanic.bcn.es/museu.htmi>.
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But the associations that best represent the union
of the cultural association movement and science
are those we could call “scientific outdoor clubs”.
This phenomenon dates back to the first outdoor
clubs, which started to operate towards the end of
the 19" century.

The rise of this association movement with an
interest in science is attributable to several factors.
Firstly, the Renaixenca encouraged Catalans to get
to know their country and preserve it, and this took
the form of a discovery of the countryside through
disciplines such as geology, archaeology and the
natural sciences in general. Secondly, the situation
of science at the end of the century also played a
part, as the arrival of Darwin’s theories on evolution
had triggered a fierce scientific and social debate. It
should be noted that the outdoor movement also
began to figure in university curricula, although field
trips were not in currency until the 1880s, and even
then only very exceptionally.

The first Catalan outdoor club was founded in
1876, with the name “Catalanist Association for
Scientific Excursions” (Associacid Catalanista
d’Excursions Cientifiques) (ACEC). lts by-laws
stated as its prime social objective:*

“To encourage excursions throughout our land to
make it known and loved, and also to publish the
works resulting from these excursions, with a view
to creating a library, a museum and archives.”

2.1. The legacy of the scientific outdoor
movement

Some historians have gone so far as to qualify the
scientific outdoor movement as the cradle of

ASSOCIATIONS AND SCIENCE

science in Catalonia, since according to Jordi Marti
in his book Lexcursionisme cientific, it is clear to
see that in their early days these associations had a
strong scientific bent which was reflected in their
by-laws, even though many of their projects were
never carried out, for a variety of reasons.

The Renaixenc¢a took many forms, including
the creation of the first athenaeums and the
first outdoor clubs, which were strongly
influenced by the science that was being
carried out at that time.

Lack of coordination, or of sufficient knowledge,
and the need for complex and expensive
instruments may be some of the reasons why the
proposed projects never came to fruition.
Nevertheless, we find a constant relationship
between the scientists of the period — J. Comas
(1868-1937), E. Fontsere (1870-1970) and N.
Font i Sagué (1874-1910), among others — and
the various outdoor clubs, either in the form of
active participation as members, or as
disseminators, giving lectures or organising trips
to collect material and make observations,
sometimes to be reported subsequently in the
associations’ bulletins.

At the first congress of outdoor clubs, in 1911,
there was agreement on the need to set up
weather stations and to catalogue the fauna of
Catalonia, among other points. However, in the
end many projects never saw the light of day, and
the most far-reaching contributions were in the field

4 <http://www.cec-centre.org/node/31>.
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of meteorology. One of them, for example, was the
installation of several meteorological observatories,
such as those of Sant Jeroni, Collsacabra and
Santa Fe, which made up an important network.

These organisations also gave support to the
creation of municipal and county museums to
house local costumes, archaeological remains or
documentary sources. With time, the outdoor
clubs leaned more towards leisure and sports
activities, with less emphasis on the scientific side,
although some still preserve sections with these
origins, such as the Geography and Natural
Sciences Section of the Centre Excursionista de
Catalunya, set up in 1908.

The current classification makes it impossible to
quantify  the number of science-related
organisations, such as astronomy groups, of
which there are calculated to be about 50 in
Catalonia, or others that do not specialise in a
particular area of science, such as associations of
friends of a particular nature park or museum.

Below we present a selection of organisations to
illustrate this union between cultural associations
and science. The associations we have chosen fall
into the areas of nature on the one hand and
astronomy and meteorology on the other.

3.1. Nature watchers

The environment is undoubtedly one of the areas
of science that is best covered by the association

The environment is undoubtedly one of the
areas of science that is best covered by
the association movement.

movement. This area still harbours the spirit to
protect the natural heritage that imbued the first
scientific outdoor clubs, and at the same time

3. Science in the associations of
today

There are no studies available at present on the
relationship between the cultural association
movement and science, and we have no data
about the number of associations that devote
part or all of their activity to some area of science.

There are nearly 50,000 associations and
foundations in Catalonia today. In the Guide to
Registered Organisations administered by the
Department of Justice, there are almost 1,500 in
the area of ecology, nature and the environment,
and within the category of foundations, 10% are
classified under the heading “scientific purposes”.
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that of the ecologist movement that arose in the
1970s.

3.1.1. Friends of the Dinosaurs of the Alt Urgell

Amics dels Dinosaures de I'Alt Urgell (ADAU) was
set up in 1985 when, following the discovery of a
site with remains of dinosaurs in and around Coll
de Nargo, a group of friends got together to find
new sites and protect them.

Being aware of the importance of the sites, they
reported the find to the various relevant
administrations and institutions and recommended
their preservation. A couple of sites were
rehabilitated, but they were unable to go any
further for lack of funds.

The ADAU have focused their activities on the
municipality of Coll de Nargd from the start,



although they study dinosaur remains throughout
the county of the Alt Urgell. The activities
promoted by this association include studying
the existing sites; organising campaigns to find
new bones, footprints and other remains, and to
raise the awareness of both the local population
and the various institutions regarding the need to
protect, conserve and communicate this
heritage; and working for the declaration of the
sites as a protected area and the prohibition of
the extraction of remains from the sites.

3.1.2. Association for the Defence and Study of
Nature

The Associacié de Defensa i Estudi de la Natura
(ADENC), now 25 vyears old, carries out
environmental awareness-raising activities, with
courses, exhibitions and talks, but also research,
through a number of work groups. Thus, for
example, the botany group (L'Esbarzer; “The
Bramble”) organises field trips to monitor
the flora of our mountains and promote
knowledge of it.

For the past two years the butterfly group has
been monitoring the butterfly populations of an
area on the outskirts of Sabadell, as part of the
Catalan Butterfly Monitoring Scheme led jointly
by the Department of the Environment and
Housing and Granollers Museum. One of the
aims of this study is to take advantage of the fact
that butterflies are bioindicators to obtain data on
climate change.

The ornithology group performs periodic
monitoring of the birds of the Valles region and
collaborates in studies on various subjects, such
as raptor electrocutions, transects and fauna in
urban (Catalunya Park, Tauli Park, large city
squares and gardens, etc.) and periurban (River
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Ripoll, Sant Iscle Hills, etc.) environments.
Another of its projects is to supervise the state of
different habitats in order to detect any possible
effect on areas of interest.

The butterfly group of the Association for
the Defence and Study of Nature (ADENC)
monitors the butterfly populations of an
area on the outskirts of Sabadell and takes
advantage of the fact that they are
bioindicators to obtain data on climate
change.

3.1.3. Garrotxa Naturalist and Ecologist Group

The Agrupacié Naturalista i Ecologista de la
Garrotxa (ANEGX), founded in 1980 and now
totalling more than 150 members, was one of the
first in the Girona region to organise
environmental education campaigns, and
combines this activity with that of carrying out
environmental projects. Since 2004 they have
periodically monitored the section of the River
Fluvia that passes through the county, in order to
detect the possible arrival of avian influenza,
through an agreement with the Garrotxa
Environmental Consortium. Fortunately there has
been no indication that the disease has arrived in
the county to date.

Simultaneously, the waterfowl of the Garrotxa
section of the Fluvia are extensively monitored.
The ANEGX also monitors bioindicators
(invertebrates and birds) in the mature woodland
of the Garrotxa in order to determine its quality,
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within a programme promoted by the savings
bank Caixa d’Estalvis i Pensions de Barcelona in
the period 2006-2009. They have also drafted an
inventory and a management plan for the
preservation of a biological corridor between
the Garrotxa Volcanic Area Nature Park and the
Pla de I’Estany in collaboration with the Territory
and Landscape Foundation of the savings bank
Caixa de Catalunya.

Other projects include the monitoring of the
county’s lammergeyers, together with the Alta
Garrotxa Consortium (CAG), and the monitoring
of the population of native white-clawed crayfish
in the streams and rivers of the county, and also
that of the American red swamp crayfish, which
has been done since 2005. Lastly, we should
mention the management and analysis of the
data obtained from the network  of
meteorological observers in the Alta Garrotxa, in
collaboration with the CAG and the Regional
Meteorological Centre in Catalonia.

The field data obtained periodically by the
various groups taking part in the Rivers
Project constitute the basis of the Report on
the State of our Rivers that the organisation
prepares annually.

3.1.4. Rivers Project

Projecte Rius was founded in 1997 as an
environmental education project with the main

aim of preserving and improving Catalonia’s
rivers and encouraging people to get to know
their natural surroundings better. The project
coordinates various groups of volunteers who
work according to a simple standardised
methodology. No previous knowledge of
hydrology is necessary in order to participate,
nor is experience in field work.

Basically, the Rivers Project takes the form of
periodic inspections (at least once a year) of the
country’s rivers, streams, brooks and other
watercourses, in a chosen section. In these
inspections, the volunteers perform an analysis
of the fluvial ecosystem, using the materials
supplied free of charge by the organisation to
measure variables such as the acidity of the
water, the concentration of particular substances
(nitrates, carbonates, etc.), the physical quality
of the water, and so on. The field data obtained
by the various groups taking part constitute the
basis of the Report on the State of our Rivers
(Informe sobre I'estat dels nostres rius) that the
organisation prepares annually.

3.2. Skygazing: astronomy and meteorology

In the case of astronomy and meteorology, the
figure of the amateur scientist, much like those
of the late 19" century, is clearly discernible. This
field has given rise to a number of private
observatories, such as that of the amateur
observer Josep Manteca, who at his facilities in
Begues (Baix Llobregat) has discovered a total
of 17 new asteroids to date, giving them names
of such local flavour as Castelldefels, Begues,
Copito, Obsfabra and Subirachs, among
others.®

° Further information is available at the International Astronomical Union (IAU), which is responsible for the register of asteroids and other heavenly bodies.

<http://cfa-www.harvard.edu/iau/lists/NumberedMPs. txt>.



3.2.1. Sabadell Astronomy Group

With more than 1,000 members, the Agrupacio
Astrondmica de Sabadell has 500 sg m of
facilities devoted to astronomy, including an
observatory for dissemination purposes. In 2003,
the group received the Narcis Monturiol Plaque
awarded by the Catalan government for scientific
and technological merit. The announcement of
the award in the Catalan Official Journal, Diari
Oficial de la Generalitat de Catalunya recognises
its research work with these words: “Since its
foundation in 1960 it has contributed decisively
to the development of Catalan and Spanish
astronomy, promoting the association ideal
among its members and performing educational
and research work with amateur means.” The
association has observation projects in many
areas of astronomy, from the daily monitoring of
solar activity to the tracking of asteroids, comets
and satellites, and outside the solar system,
supernovae and variable stars.

3.2.2. Astronomical Studies Group

The members of the Grup d’Estudis Astrondmics
(GEA), founded in 1984, are mostly astronomical
observers who have set up their observatory with
their own resources, although there are also
professionals who contribute  with  their
knowledge to the group’s activities. Whatever
their professional status, all the members work
as a team, making astronomical observations,
developing computer programs, doing
administrative work and so on. The GEA has
carried out valuable research in astronomy,
above all in the area of the photometry of variable
stars, comets and new asteroids.
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In 2003, Sabadell Astronomy Group received
the Narcis Monturiol Plaque awarded by the
Catalan government for scientific and
technological merit in recognition of its
research work.

3.2.3. Dark Sky

The objective of Cel Fosc is to campaign for
improved public and private lighting of open
spaces, respecting the environment and saving
natural resources. Light pollution has been studied
with regard to both its effects on the viewing of the
night sky and the influence it has on ecosystems.
This organisation contributed decisively to the
drafting of the Catalan government’s night sky
protection act.®

The association is engaged in several activities
at present with a view to publicising the
problem, the harm it does, and the solutions that
exist; working with government bodies to
legislate and reduce light pollution; denouncing
those government bodies and private
companies that waste and abuse common
resources; and proposing solutions and
pressing for their application.

3.2.4. Catalan Meteorological Observers’ Association
The Associacio Catalana d’Observadors

Meteorologics (ACOM), founded in 1995 and now
totalling almost 500 members, comprises both

°Law 6/2001, of 31 May 2001, for the Environmental Planning of Lighting for the Protection of the Night Environment. Catalan Official Journal, DOGC (12
July 2001), no. 3407, p. 8685, in Catalan. Diari Oficial de la Generalitat de Catalunya. <http://gencat.net/diari/3407 .htm#3_1900>.
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meteorological observers who belong to some
official body and those who have set up their own
observatory with their own resources. The
association has a twofold objective: first, to
communicate and exchange data of observations
and local studies on climatology and meteorology,
and second, to disseminate knowledge of these
sciences. Thus, the ACOM has performed research
in collaboration with other organisations and
bodies, for example the Climate Study of the
Garrotxa Volcanic Area (in conjunction with Girona
Provincial Council and Garrotxa Volcanic Area
Nature Park) and the Approximation to the Climate
of Garraf Massif Nature Park, which first highlighted
the rainfall anomaly of the Llobregat Delta.

In the field of dissemination, the association is
organising the exhibition “Meteorolegs amb cara i
ulls” (“Flesh-and-Blood Meteorologists”), which
seeks to pay tribute to the memory of the great
Catalan meteorologists of history, with a clay
sculpture of each of them, accompanied by a
biography.

The contribution of many associations to the
dissemination of science and its applications
is unquestionable.

In addition to these dissemination and research
activities, the association is involved in the
coordination of the meteorological observatories,
in collaboration with the Meteorological Service of
Catalonia (SMC). Some 80 observers belonging
to the association, located throughout Catalonia,
act as voluntary meteorological observers in the
event of snowfalls. For the past four winters they
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have worked in close collaboration with the SMC
to make up for the “blindness” suffered by
weather radar and other instruments when there
are low-altitude snowfalls. Weather radar is useful
to track and forecast rainfall, especially
cloudbursts, but it is of little use in snowfalls.
Snow has a very low reflectivity to the radar
signal, which explains why this instrument is
incapable of detecting snowfalls. It is the mission
of the 80 or so observers to inform the SMC when
it starts to snow in their municipality. The phone
calls from these voluntary observers are essential
to be able to activate snow alerts in Catalonia.

4. Conclusions

From a qualitative point of view, cultural
associations can be considered to contribute to
science today. The most significant and recurrent
feature is the dissemination work done by the
organisations, who have programmes or
activities aimed at making certain aspects of
science more widely known. Furthermore, those
that carry out research projects, specifically in
the case of environmentalist associations, do so
mainly at the local or county level of the
association concerned. Another characteristic of
the projects is that they are often aimed at
recovering the natural or scientific heritage.
Another feature is that most of these projects are
performed with the collaboration of public bodies
and/or private foundations.

The contribution of many associations to the
dissemination of science and its applications is in
any event unquestionable. These associations do
not compete with the science done by professional
researchers; rather, they perform tasks in those
areas that science cannot reach.
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In this account we could have mentioned hundreds of what we could call the cultural science
of associations that have some scientific topic association movement.

among their objectives, from sundials, as is the
case of the Catalan Gnomonics Society, which

studies this heritage, to speleology, which often

comes under the umbrella of an outdoor club and ~ Cultural science associations do not compete
reveals a part of the country that is still largely with the
unexplored, and science communication, as in the

Catalan Science Communication Association, ~ researchers; rather, they perform tasks in

scientific information that reaches society through

science done by professional

the media. These and many others would form part
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EL INSTITUT D’ESTUDIS CATALANS
A LO LARGO DE CIEN ANOS DE
POLITICAS CIENTIFICAS

Josep M. Camarasa
y Antoni Roca i Rosell

El Institut d’Estudis Catalans (IEC) fue cre-
ado por Enric Prat de la Riba a principios
del s. XX como instrumento de politica
cientifica. Pensaba que una institucion de
alta cultura tenia que ayudar a reforzar su
proyecto de autonomia politica para Cata-
lufa. Sin embargo, a pesar de este carac-
ter inicialmente instrumental, el IEC asu-
mié muy pronto un grado considerable de
autonomia funcional, sefialé directrices
preferentes de investigacion y de divulga-
cion del conocimiento y favorecio la verte-
bracién de una comunidad cientifica cata-
lana. La autonomia con relacién a las
instituciones se convirtié en total durante
la dictadura de Primo de Rivera, si bien a
costa de encontrarse desamparado de
todo apoyo econdmico publico, y la con-
servo en los afios de la Republica y de la
Guerra Civil, durante los que se instalé en
los locales de la Casa de Convalescencia
del antiguo Hospital de la Santa Creu, ce-
didos por el Ayuntamiento de Barcelona.
Bajo el franquismo, que se limité a darlo
por extinguido pero no lo suprimié explici-
tamente, mantuvo la actividad en condi-
ciones de semiclandestinidad, pero nun-
ca dej6 de actuar. A partir de 1963,
Omnium Cultural le cedié como sede al-
gunos espacios del Palau Dalmases, lo
que le permitid reanudar una cierta pre-
sencia publica, asi como volver a iniciar
las actividades de sus sociedades filiales.
En 1976 recuperd el reconocimiento por

parte de los poderes publicos de Catalu-
fia y del Estado. En los Ultimos afos, en
un contexto académico muy diferente del
de los primeros anos del siglo xx, y con
unos condicionantes politicos también
muy diferentes, el IEC ha luchado, con
suerte desigual segun el momento, por
encontrar su lugar en las politicas de in-
vestigacion catalanas. A raiz de la conme-
moracion del centenario, las perspectivas
parecen favorables.

PALABRAS CLAVE: Institut d’Estudis
Catalans, politica cientifica, investigacion,
centenario.

LA UTILIDAD Y EL IMPACTO DE LA
CERTIFICACION DE LA I+D Y LA
INNOVACION. ;A QUIEN
BENEFICIA MAS, A LA EMPRESA,
LA ADMINISTRACION, LA
SOCIEDAD O LA UNIVERSIDAD?

Anna M. Sinchezi Granados

Este ano 2007 ha sido decisivo en cuanto
a la creacion vy el disefio de lo que pode-
mos denominar las 3 P de la excelencia
en la gestion de la innovacion, un sello
que ayudara a las organizaciones a tomar
conciencia de un hecho constatado: no
puede haber innovacion sin proyectos, ni
proyectos sin personal investigador y sera
dificil de alcanzar los objetivos con éxito,
manteniendo una posicién solvente a lo
largo del tiempo, sin implantar una gestién
correcta del proceso de innovacion.

Dado que para valorar las actuaciones,
rectificar y optimizar los resultados esta-
mos obligados a medir, tenemos que eva-
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luar con un cierto orden el cumplimiento de
las condiciones minimas establecidas, es
decir, nuestras personas, los proyectos y
los procesos de gestion, con el apoyo de
indicadores formalizados. En esta linea, los
sistemas de certificacién aportan unos cri-
terios  homogéneos vy estandarizados,
unas herramientas de diagnosis y de mejo-
ra de la capacidad comparativa y de anali-
sis evolutivo fiable y preciso que se ponen
a disposicion de los entes interesados.

En este articulo se muestran los beneficios
de la|+Dy la Innovacién tanto para las em-
presas como para la Administracién, la
Universidad y la Sociedad.

PALABRAS CLAVE: certificacion, eva-
luacién, innovacion, investigacion.

UNA APROXIMACION AL IMPULSO
ECONOMICO DE LA UNIVERSIDAD
DE GIRONA SOBRE EL ENTORNO
LOCAL

Miquel Carreras i Simé
y Ricard Rigall i Torrent

Desde una perspectiva econémica, las
instituciones universitarias se pueden
concebir como gestoras del conocimien-
to: organizaciones que utilizan recursos
(input) para generar y transferir conoci-
mientos (outputs). Este enfoque permite
sintetizar dos efectos econémicos que
afectan al territorio. En primer lugar, la
gestion del conocimiento se convierte en
un factor vital para la competitividad del
territorio. El conocimiento afecta tanto al
sistema productivo local (ya que las bases
del crecimiento econémico inciden sobre



la productividad) como a la eficiencia ac-
tual y futura de las organizaciones locales
(ya que actua como elemento de atrac-
cion, de creacion y de mantenimiento de
actividades econémicas). En segundo Iu-
gar, la actividad universitaria afecta directa
e indirectamente a la demanda local y
estimula la produccién de bienes y de ser-
vicios locales. La universidad actua, pues,
de motor que arrastra la economia local,
ya que repercute sobre el nivel de riqueza
y de empleo del territorio donde se en-
cuentra ubicada. De manera parecida a
otras universidades catalanas (universida-
des de Lleida, Rovirai Virgiliy de Vic), este
trabajo valora el impacto de la Universidad
de Girona (UdG) en la economia del entor-
no. La aproximacion se hace desde dos
vertientes. Por una parte, se utiliza la me-
todologia input-output para valorar el im-
pacto econdmico de la demanda genera-
da sobre el territorio gerundense. Por
otra, mediante una serie de indicadores,
se mide la salida producida por la UdG y
se contextualiza en el marco espafiol y de
las comarcas gerundenses.

PALABRAS CLAVE: impacto econémi-
co, crecimiento econémico, universidad.

BIOCAT, DINAMIZANDO LA BIO-
REGION DE CATALUNA

Montserrat Daban, Montserrat Vendrell,
Marta Princep y Manel Balcells

Biocat es la organizacién que tiene por
objetivo promover la biotecnologia y la
biomedicina en Catalufa, con el fin de
crear un entorno adecuado que dé valor

a la investigacion, consolidar el sector
como motor econémico y potenciar su
papel en la sociedad. El ambito de ac-
cion de Biocat es la BioRegion de Cata-
luha -el cluster-, un concepto geografico
y de interrelacion en el que confluyen los
multiples actores del @mbito biotecnolé-
gico y biomédico (instituciones publicas
de investigacion, Administracion, em-
presas biotecnoldgicas, farmacéuticas,
de tecnologias médicas y de servicio en
el sector, estructuras de apoyo a la
transferencia de conocimiento y la inno-
vacion, etc.).

Biocat ha elaborado un plan estratégico
comun para el sector, que cuenta con el
apoyo de todos los actores y que tiene
que permitir convertir Catalufa en un refe-
rente internacional en ciencias de la vida,
en un bioclUster competitivo.

PALABRAS CLAVE: innovacion, cluster,
biotecnologia, biomedicina, red.

ASOCIACIONISMO Y CIENCIA

Bibiana Bonmatii Recolons y
Jordi MazéniBueso

La ciencia y el asociacionismo han man-
tenido una relacion estrecha desde fina-
les del siglo XX y principios del siglo XX
hasta nuestros dias. Hay que distinguir
entre el asociacionismo cientifico, enten-
dido como el que forman los profesiona-
les de la ciencia y mas relacionado con el
ambito académico, encabezado por las
sociedades cientificas, del asociacionis-
mo cientifico cultural o social, en que la
ciencia es una aficion o, en todo caso, no
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es la actividad profesional principal de las
personas asociadas. En este articulo nos
centraremos en este Ultimo tipo de aso-
ciacionismo, que tiene los origenes en el
movimiento social denominado excursio-
nismo cientifico, nacido durante la Re-
naixenga. El articulo pretende hacer una
introduccion histérica breve del origen de
este tipo de asociacionismo y, posterior-
mente, hacer una pequefia seleccion de
entidades que, hoy dia, llevan a cabo ac-
tividades relacionadas con la ciencia.

PALABRAS CLAVE: asociacionismo,
ciencia, cultura, excursionismo.
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LINSTITUT D’ESTUDIS CATALANS
AL LLARG DE CENT ANYS DE
POLITIQUES CIENTIFIQUES

Josep M. Camarasai
Antoni Roca i Rosell

L’Institut d’Estudis Catalans (IEC) va ser
creat per Enric Prat de la Riba a principis
del s. xx com a instrument de politica
cientifica. Pensava que una institucid
d’alta cultura havia d’ajudar a reforcar el
seu projecte d’autonomia politica per a
Catalunya. Pero, tot i aquest caracter ini-
cialment instrumental, 'lEC va assumir
ben aviat un grau considerable d’autono-
mia funcional, va assenyalar directrius
preferents de recerca i de divulgacié del
coneixement i va afavorir la vertebracio
d’una comunitat cientifica catalana. L'au-
tonomia amb relacio a les institucions va
esdevenir total durant la dictadura de Pri-
mo de Rivera, si bé a costa de trobar-se
desemparat de tot suport econdmic pu-
blic, i la va conservar els anys de la Re-
publica i de la Guerra Civil, durant els
quals es va instal-lar als locals de la Casa
de Convalescencia de I'antic Hospital de
la Santa Creu, cedits per I’Ajuntament de
Barcelona. Sota el franquisme, que es va
limitar a donar-lo per extingit perd no el
va suprimir explicitament, va mantenir
I’activitat en condicions de semiclandes-
tinitat, perd mai no va deixar d’actuar. A
partir del 1963, Omnium Cultural li va ce-
dir com a seu alguns espais del Palau
Dalmases, la qual cosa li va permetre re-
prendre una certa preséncia publica, aixi
com tornar a iniciar les activitats de les
seves societats filials. EI 1976 va recupe-
rar el reconeixement per part dels poders

publics de Catalunya i de I'Estat. Els da-
rrers anys, en un context academic molt
diferent del dels primers anys del segle
XX, i amb uns condicionants politics tam-
bé ben diferents, I'lEC ha lluitat, amb sort
desigual segons els moments, per trobar
el seu lloc en les politiques de recerca
catalanes. Arran de la commemoracio
del centenari, les perspectives semblen
favorables.

PARAULES CLAU: Institut d’Estudis
Catalans, politica cientifica,
centenari.

recerca,

LA UTILITAT | LIMPACTE DE LA
CERTIFICACIO DE L'R+D I LA
INNOVACIO. QUI EN TREU MES
PROFIT, LEMPRESA,
LADMINISTRACIO, LA SOCIETAT O
LA UNIVERSITAT?

Anna M. Sinchezi Granados

Aquest any 2007 ha estat decisiu quant a
la creacio i el disseny del que podem ano-
menar les 3 P de I'excel-leéncia en la gestio
de la innovacio, un segell que ajudara les
organitzacions a prendre consciencia
d’un fet constatat: no hi pot haver innova-
ci6é sense projectes, ni projectes sense
personal investigador i sera dificil d’assolir
els objectius amb éxit, mantenint una po-
sicio solvent al llarg del temps, sense im-
plantar una gestié correcta del procés
d’innovacio.

Atés que per valorar les actuacions, recti-
ficar i optimitzar els resultats estem obli-
gats a mesurar, hem d’avaluar amb un
cert ordre el compliment de les condi-
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cions minimes establertes, és a dir, les
nostres persones, els projectes i els pro-
cessos de gestié, amb el suport d’indica-
dors formalitzats. En aquesta linia, els sis-
temes de certificacié aporten uns criteris
homogenis i estandarditzats, unes eines
de diagnosi i de millora de la capacitat
comparativa i d’analisi evolutiva fiable i
precisa que es posen a disposicié dels
ens interessats. En aquest article es mos-
tren els beneficis de la certificacid de
I'R+D i la Innovacio tant per a les empre-
ses, com per a I’Administracié, la Univer-
sitat i la Societat.

PARAULES CLAU: recerca, innovacio,
avaluacio, certificacio.

UNA APROXIMACIO A L'IMPULS
ECONOMIC DE LA UNIVERSITAT
DE GIRONA SOBRE LENTORN
LOCAL

Miquel Carreras Simé i
Ricard Rigalli Torrent

Des d’una perspectiva economica, les
institucions universitaries es poden con-
cebre com a gestores del coneixement:
organitzacions que utilitzen recursos
(inputs) per generar i transferir coneixe-
ments (outputs). Aquest enfocament
permet sintetitzar dos efectes econo-
mics que afecten el territori. En primer
lloc, la gestid del coneixement esdevé un
factor vital per a la competitivitat del terri-
tori. El coneixement afecta tant el siste-
ma productiu local (ja que les bases del
creixement economic incideixen sobre la
productivitat) com I'eficiencia actual i fu-



tura de les organitzacions locals (ja que
actua com a element d’atraccio, de crea-
ci6 i de manteniment d’activitats econo-
miques). En segon lloc, I'activitat univer-
sitaria afecta directament i indirectament
la demanda local i estimula la produccié
de béns i de serveis locals. La universitat
actua, doncs, de motor arrossegador de
I’economia local, ja que repercuteix so-
bre el nivell de riquesa i d’ocupacié del
territori on es troba ubicada. De manera
semblant a altres universitats catalanes
(universitats de Lleida, Rovira i Virgili i de
Vic), aguest treball valora I'impacte de la
Universitat de Girona (UdG) en I’econo-
mia de I'entorn. L'aproximacié es fa des
de dues vessants. D’una banda, s’utilitza
la metodologia input-output per valorar
I'impacte economic de la demanda ge-
nerada sobre el territori gironi. De I'altra,
mitjancant un seguit d’indicadors, es
mesura la sortida produida per la UdG i
es contextualitza en el marc espanyol i
de les comarques gironines.

PARAULES CLAU: impacte econdomic,
creixement economic, universitat

BIOCAT, DINAMITZANT LA
BIOREGIO DE CATALUNYA

Montserrat Daban, Montserrat Vendrell,
Marta Princep i Manel Balcells

Biocat és I'organitzacié que té per objec-
tiu promoure la biotecnologia i la biome-
dicina a Catalunya, per tal de crear un
entorn adequat que doni valor a la recer-
ca, consolidar el sector com a motor
econdmic i potenciar-ne el paper a la so-

cietat. L'ambit d’accié6 de Biocat és la
BioRegi6 de Catalunya —el cluster—, un
concepte geografic i d’interrelacio en el
qual conflueixen els multiples actors de
I’ambit biotecnologic i biomedic (institu-
cions publiques de recerca, Administra-
ci6, empreses —biotecnologiques, farma-
ceutiques, de tecnologies mediques i de
servei al sector—, estructures de suport a
la transferéncia de coneixement i la inno-
vacio, etc.).

Biocat ha elaborat un pla estrategic
comu per al sector, que compta amb el
suport de tots els actors i que ha de per-
metre convertir Catalunya en un referent
internacional en ciencies de la vida, en
un biocluster competitiu.

PARAULES CLAU: innovacio, cluster,
biotecnologia, biomedicina, xarxa.

ASSOCIACIONISME | CIENCIA

Bibiana Bonmati Recolonsi

Jordi Mazén Bueso

La ciencia i I'associacionisme han man-
tingut una relacio estreta des de finals del
segle XX i principis del segle xx fins als
nostres dies. Cal distingir entre I'associa-
cionisme cientific, entes com el que for-
men els professionals de la ciencia i més
relacionat amb I’ambit académic, encap-
calat per les societats cientifiques, de
I’associacionisme cientific cultural o so-
cial, en qué la ciencia és una aficié o, en
qualsevol cas, no és I'activitat professio-
nal principal de les persones associades.
En aquest article ens centrarem en
aquest darrer tipus d’associacionisme,
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que té els origens en el moviment social
anomenat excursionisme cientific, nas-
cut durant la Renaixenga. Larticle pretén
fer una introduccio historica breu de I'ori-
gen d’aquest tipus d’associacionisme i,
posteriorment, fer una petita seleccié
d’entitats que, avui dia, duen a terme ac-
tivitats relacionades amb la ciencia.

PARAULES CLAU: associacionisme,
ciencia, cultura , excursionisme








