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Foreword by the Right Honourable Quim Torra,
President of the Government of Catalonia

Catalonia has taken part in all
the industrial, cultural and
artistic revolutions that have
shaped our world. And it
continues to do so, thinking in
terms of modernity, innovation
and openness. Now we have
a new world ahead of us,
where regions' prosperity will be measured by
their ability to generate and attract talent and
knowledge.

This new world needs, more than ever, compre-
hensive knowledge that mixes areas and discipli-
nes with more powerful coordinated networking
than ever. We have seen this throughout the pan-
demic caused by SARS-CoV-2: researchers
coordinating worldwide, traditional production
companies redirecting production towards inno-
vative projects, traditional industry and start-ups
working hand in hand.

Now it is time to strengthen the foundations of
sustainable development in line with the 2030
goals. It must be redirected to create a just and
prosperous society that protects the most vulne-
rable sectors. We need a territorially balanced
country to advance in knowledge regions and
ensure a living country throughout. And the
knowledge society must play a decisive role in a
crisis that may affect our rights and freedoms.

This is the opportunity afforded to us by the Cata-
lan Agreement for the Knowledge Society
(PN@SC) and all its reflections and actions, which
you are about to discover. A unanimously appro-
ved agreement that can serve as a compass,
directing us towards the knowledge society we
must aspire to in order to guarantee the progress
and well-being of our fellow citizens.

With this PN@SC we are making innovation the
core of Catalonia's strategy to put the percentage
of knowledge-based economic activity on a par

with those of the countries leading the social
progress and economic development indexes.

Of course a challenge of this magnitude cannot
be met overnight. It requires rigour and analysis,
which is what it has taken over more than a year
to finally draw up this approved document.

Our thanks, therefore, to the working groups, the
Advisory Board and all the people, companies
and organisations that made their contributions in
the participatory process. They have all shown
that when the goal is worthwhile, effort is as
necessary as it is effective. Thanks also to the
Ministry of Business and Knowledge for its com-
mitment.

We thus present today this national agreement,
by all citizens, for all citizens. An agreement with
its sights on present and future well-being, on the
creation of opportunities for those who are here
now and for those to come. Now we must imagi-
ne and build this future in which knowledge
guides our policies and activities. Let's make it
possible.

Quim Torra i Pla

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society 3



PACTE @ SOCIETAT DEL
PEcALA- ¢ CONEIXEMENT

Foreword by the Honourable Ramon Tremosa,
minister of Business and Knowledge

These are times of new para-
digms, of rapid changes in our
productive and  economic
models. As a country we find
ourselves at a crossroads
regarding our immediate future,
where we must choose
between taking the demanding
highway towards advanced
societies and the complaisant track that leads us
away from progress. And we can't afford to leave it
until later. We need to hurry because we're already
late. Fortunately, Catalonia has two fundamental
pillars that hold up any society that aims to progress
and improve its well-being: knowledge and talent.
Without these two ingredients we could not aspire
to equate ourselves with the leading economies
that, for some time now, have known how to make
knowledge the driver of their competitiveness.

The global pandemic caused by COVID-19 we are
currently facing underlines, if there were any doubt,
the crucial role of knowledge in any strategy for
progress one might pose. Such knowledge must
be fostered by the Government, in a sustained
manner over time, and shared by all the actors
involved in the productive model. Only then can it
become a factor for growth that helps position us
amongst the countries that are distinguished by
their social progress indexes and their innovation
capacity.

We were always certain of this, but we can now
state that we have the necessary tool to make it
happen. The Catalan Agreement on the
Knowledge Society (PN@SC) — presented here —
is the result of a major national agreement, of a
matured participatory process and of the unanimity
of the Plenary, with representatives of the scientific,
academic, economic, business, social, cultural and
political spheres. Angels Chacén, my predecessor
as Minister for Business and Knowledge, did a fine
job of promoting the Agreement and steering it
towards approval last May.

This Agreement comes with ambitious goals,
knowing our entrepreneurial capacity as a country
and the human capital that comprises our higher

education and research system. Accordingly, one
of the goals we intend to meet in the short termis to
significantly increase overall spending on R&DA& to
2.12% of Catalonia's GDP, increasing public spen-
ding and boosting private spending to equal the EU
average in these areas. This is a highly important
agreement, a long and justly demanded aspiration
that we must achieve within four years.

Because this is merely an example; the PN@SC
goes much further in its proposals, which | invite
you to read for yourself. The Agreement sets the
stage for a shared strategy for higher education,
research, innovation and business with the help of
public policies at the service of a knowledge
economy. And it does so by highlighting the land as
the core of the country, generating quality employ-
ment as a factor of social cohesion and proposing
policies for attracting and retaining the talent we can
produce thanks to the excellent quality standards of
our universities and research centres.

This Agreement will ultimately help us to foster such
long-awaited knowledge transfer, which will enable
the knowledge in our universities and research and
technology centres to reach the productive fabric
S0 that it can benefit the whole of society. The gene-
ration of our own knowledge must be our main
source of wealth and bring about a change in the
economic model that is fully in line with the 2030
Agenda and its Sustainable Development Goals.

Knowledge, growth and well-being, in this order,
are the lanes on the highway we must travel if we
wish to be part of a responsible advanced society
that knows the best legacy it can leave to future
generations. And the PN@SC is undoubtedly the
best vehicle to take us to the highest heights of
collective prosperity.

Ramon Tremosa i Balcells
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A point on the horizon and a tool to reach it

Progress, prosperity and well-being can be
achieved only by countries that decisively
commit to the knowledge society. There are
no shortcuts to a fairer, more cultured, more civil,
more open, more competitive and more demo-
cratic society. Catalonia needs to not only prioriti-
se education and training, but also strengthen
research, technological development and inno-
vation and transform them into wealth, high-qua-
lity jobs and long-term employment to ensure the
sustainable growth of the economy.

A coordinated and stable political approach and
ongoing dialogue between the scientific commu-
nity, the business fabric and society are neces-
sary to improve the population's quality of life.
Countries like Austria, the Netherlands, Sweden
and Denmark committed to the knowledge
society many years ago and, as we know, are
making great progress, periodically renewing
their resolve and making course corrections and
improvements along the way.

Catalonia aspires to follow in their footsteps
and move out of the group of European
countries with a moderate level of innova-
tion to number among the continent’s
leaders. Through this it aims to raise and
unify its society’s standards of living and also
contribute to meeting the international challenges
included in the UN 2030 Agenda and its Sustai-
nable Development Goals. Denmark summarises
its strategy as “Knowledge > Growth > Prosperity
> Welfare”, which it applies both locally and
globally. This is a maxim that could also work for
Catalonia.

Reaching this point on the horizon requires a
tool, a stable, shared and agreed strategy that
defines, orders and identifies the mechanisms,
resources and policies necessary for success.
This tool is the Catalan Agreement on the
Knowledge Society (PN@SC). It is a national
agreement forged on all the economic, social and
political levels of higher education, research,

innovation, the production economy and public
policies which facilitates coordinated and efficient
work. It is an agreement that encompasses the
conditions and needs of all levels of higher edu-
cation, public and private research, and knowle-
dge transfer and dissemination.

This document analyses the current state of
Catalonia’s knowledge system and presents the
actions to be taken to achieve the objectives and
strategies defined in accordance with the contri-
butions made by the Agreement’s various wor-
king groups, its Advisory Body — formed by key
figures in the academic, scientific, business,
social and cultural spheres — and members of
the public, who played their part in a participatory
process. The contributions of all these parties are
truly appreciated.

The initial diagnosis is clear. In Catalonia
there is a major imbalance between knowle-
dge generation and innovation capacity. Our
scientific system is competitive at the internatio-
nal level thanks to the public policies we have
implemented over the last 20 years, but to achie-
ve our objective we need to enact not only a
comprehensive R&D strategy, but also a sustai-
ned public strategy designed to foster and facili-
tate business innovation.

The PN@SC covers the entire knowledge gene-
ration, transmission and application system
(higher education, research, and innovation) and
proposes challenges, objectives, actions and
commitments in all these spheres. Its novel
approach is based on four key aspects:

1. The special attention of a production fabric
involving 99% of SMEs and 60% of micro-en-
terprises.

2. The fact that our higher education system
generates gaps (between university and
non-university higher education) and a certain
amount of friction in university education,
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because, in contrast to the majority of Western
countries, it does not differentiate between
career-oriented and academic profiles.

3. A development policy based on the specialisa-
tion requirements of a large and, above all,
diverse territory.

4. The need for a specific law governing science
in Catalonia that would for the first time deve-
lop the power stipulated in article 158 of the
Statute of Autonomy of Catalonia and lend
solidity, efficiency and legal and budgetary
stability to our knowledge system.

The accords contained in the Agreement also
directly correlate with the implementation of
the 2030 Agenda in Catalonia. Numerous
actions correspond to the 17 Sustainable Develo-
pment Goals (SDGs) and their associated 169
targets'.

Catalonia does not presently have sufficient
powers to define, for example, new governance
systems in an element as essential to the knowled-
ge system as universities. Even if the Organic Law
on Universities is reformed in the next few years, it
will be necessary to implement the measures
specifically proposed in this national agreement.

This is also the case when it comes to, for exam-
ple, overcoming problems arising from the afore-
mentioned higher education model or the difficulty
of comprehensively implementing equity measu-
res in access to higher education, given that every
study clearly indicates that inequalities start in
earlier educational stages.

Moreover, Catalonia is still dealing with the effects
of the last economic and financial crisis in relation
to public funds and the economy’s potential for
mid-term growth. This situation is exacerbated by
fiscal deficits (an exaggeratedly negative fiscal
balance with the Spanish State and excessive
fraud and underground economy levels), which
compromise the availability of public resources.
However, the proposals put forward in the
PN@SC are considered to be feasible.

The point on the horizon set by the Catalan
Agreement is not near and the course is not easy,
but there is a well-defined path and we have an
ambitious tool to aid us on our journey. If Catalo-
nia is to become a knowledge-based society,
then it needs to create alliances between its
public and private agents and make a strong
political commitment to this objective. The
accords defined in the PN@SC will have to be in
place for a decade or longer.

As such, the document’s target is 2030,
which is when public spending on R&D
should account for 1% of GDP, and private,
incentivised investment should account for
2% of GDP. The Agreement also sets the objec-
tive of an initial stage, the five-year period from
2020 to 2024, which focuses on converging with
the best European standards to reach a level of
public investment equal to 0.75% of GDP, the
same as the current average in the EU.

We invite you to discover the details of the prepa-
ration of the Catalan Agreement on the Knowled-
ge Society, the actions to be taken, the conclu-
sions of its studies, and the accords. But, above
all, we urge you to contribute as much as you can
to it within your own particular sphere.

1. They are identified in the areas of quality education (SDG 4), gender equality
(SDG 5), decent work and economic growth (SDG 8), industry, innovation and
infrastructure (SDG 9), reduced inequalities (SDG 10), sustainable cities and
communities (SDG 11), peace, justice and strong institutions (SDG 16) and
partnerships for the goals (SDG 17)

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society 6
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An agreement to converge with Europe’s

most advanced countries

In relation to the goal of achieving convergence
with the standards of the most developed Euro-
pean countries (the former EU15), when the
European average reference values are applied
to Catalonia in accordance with its population
and wealth, the Catalan Agreement on the
Knowledge Society is not starting from scratch. It
builds on previous initiatives such as the Catalan
Agreement on Research and Innovation, which
has been in force since 2008, and the 2017
Catalan Agreement on Universities, and it has
strong links with the Catalan Agreement on
Industry, which also dates from 2017.

It also refers to some forty agreements, plans,
programmes and actions pertaining to various
areas of government that identify specific needs
and actions in higher education, research and
innovation. Additionally, there are a number of
international benchmarks that can be used to
determine the starting point and the objectives,
and to establish the framework for the strategies
and actions to be implemented.

In this sense, and even though it has not been
addressed in a specific section, the internatio-
nal dimension is a cross-cutting pillar of the
Agreement, which aims to place Catalonia
firmly on the map of global higher educa-
tion, research and innovation by 2030.

Catalonia must strengthen its knowledge system
and its higher education, research and innovation
systems if it is to establish itself as a socially and
territorially cohesive country that fully taps the
potential of the people in its various geographical
areas and achieves and distributes social
well-being. The base of this knowledge society is
formed by education, at every level, and the
capacity to generate new knowledge in all areas,
that is, the university system.

The main activities of universities are high-level
academic education and scientific research.

These activities favour the creation of quality jobs
and foster long-term employment. To remain
efficient this university system must attract the
best students and, above all, not lose any good
ones along the way.

Accordingly, it is necessary for the ministries and
departments of the various administrations
responsible for formal and non-formal education
to set common goals and form alliances in order
to foster diversity, end gender bias, and remove
inequalities in the stages prior to higher educa-
tion.

Integrating the actions of all their agents is a prio-
rity for all advanced societies. Europe’s decision
to base its development strategy on regional
development through the Research and Innova-
tion Strategy for Smart Specialisation (RIS3) is a
clear indication of the importance of this, and
there is no lack of interest in successfully imple-
menting it.

The PN@SC has attracted the participation
of a large number of parties, including the
various stakeholders (universities, research
centres, business associations, territorial repre-
sentatives, etc.), the various ministries of the
Government of Catalonia involved, as well as the
public, experts and individual knowledge agents.
They have all participated in the various structu-
res of the Agreement and in the participatory
process established for this purpose.

The bodies involved in the preparation of the
Agreement were as follows:

- The Plenary, with representation from the knowled-
ge agents, the Government of Catalonia, the coun-
try’s political parties and its social and business
agents, as a participation instrument in the drafting
and validation of these proposals. The Plenary met
on two occasions during the process, kicking off
and concluding the work of the Agreement.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society 7
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- The Permanent Board, as a management and
coordination instrument, which monitored,
validated and homogenised the proposals of
the working groups.

- The Advisory Board of 38 experts as the body
advising the Plenary and the Permanent Board,
which also reflected on the work done on the
Agreement by way of conclusion.

- Seven working groups, which met separately
to analyse the situation of their individual areas
and propose the corresponding future actions.

1. Knowledge system, to analyse the purview,
make-up and quality of its main agents,
provide them with the necessary support
and reflect on the necessary transforma-
tions.

2. Human resources, to analyse talent, as well
as the model used for its management at
both universities and research centres.

3. Financial resources, to define the resources
(and their timing) that are necessary to make
progress in the development of the knowled-
ge society to which Catalonia aspires.

4. Research system, to identify the indicators
for comparison and convergence with the
economies the Agreement seeks to emulate.
The results of its work were also used in the
drafting of the Catalan Science Bill.

5. Transfer, innovation and enterprise system,
to identify and classify all the active agents,
and to define specific actions to improve
innovation and commit to a competitive
economy.

6. Research support infrastructures, to propose
their classification, as well as the policy to
make progress and the roadmap to be
followed. It also reached a consensus on the
Catalan open science strategy.

7. The fterritory, the regions and the cities, to
analyse the regional component and the
need to foster knowledge regions involving
the decentralisation and territorial specialisa-
tion of the R&D&I policy based on the con-
nection between higher education, research
and the industrial and business fabrics.

- A participatory process to allow the public to
contribute their ideas both online and in
person. Over the course of three months some
twelve in-person sessions were held, of which
five were sectoral and seven covered the
various areas of Catalonia. The results can be
consulted on the website participa.gencat.cat.

The result is a document that defines the initial
situation, the strategy, the objectives, the
actions, and the resources necessary in the
coming years to improve the Catalan knowledge
system and, above all, its impact on the produc-
tion model, well-being and social justice. This
document shows that we know where we are
starting from and that we have a clear idea of
where we want to go.

The document also answers the question of how
knowledge should impregnate the production
economy to make it more innovative, integrating,
sustainable and open to the world. In short, the
Catalan Agreement on the Knowledge
Society allows us to move from abstract
ideas to concrete actions. And, above all, to
start the most critical phase, which is the imple-
mentation and effective consolidation of its
proposals.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society 8
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1. The knowledge system

The knowledge system is essentially made up of three
subsystems: higher education, research, and innovation.
Given their long history and the breadth and depth of their activity
in all three areas, universities occupy a special place amongst the
actors involved. In addition to rigour and truth, they disseminate
humanistic values to society based on combining knowledge with a
critical, inclusive and people-centric spirit. In Catalonia, universities
act as a coordinated system that is organised through structures
like the Inter-university Council of Catalonia (CIC).

Overhaul higher education

The higher education system identifies the national objecti-
ves to which universities should contribute through each
one of their missions? (teaching, research, knowledge transfer,
social responsibility, and impact on society). In the 1990s and early
2000s Catalonia designed the legal framework of its higher educa-
tion system and established its current territorial map of twelve
universities.

The process has evolved very satisfactorily during the almost thirty
years that have elapsed since its start. More social groups have
been able to access higher education, new skills have been develo-
ped, the European Higher Education Area (EHEA) has been adap-
ted, and tertiary education has had a high socio-economic impact
on Catalonia. Catalonia is a success story thanks to its results
and comparative quality. This, however, sets the stage for
future challenges in terms of size and impact, in both the
social sphere and in the production economy. An example of
this is lifelong learning, which is alarmingly underused by workers,
the unemployed, and companies.

The effects of the serious financial crisis of 2010 on public revenue
and the resulting cuts affected this development and introduced
one of the main elements to be taken into account: the extent to
which public responsibility and commitment should be involved in
the provision of higher education. This also includes the policy on
grants and fees, which should focus on removing economic obsta-
cles in order to guarantee equal access to higher education and, at
the same time, contribute to the economic sustainability of the
knowledge society.

Legislation introduced in 1970 in the Spanish State divided tertiary

2. Universities' functions in relation to society and the main objectives are extensively described in article
3 of the Law on Universities of Catalonia and in article 1 of the LOU.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society
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education into university education, governed by its own regula-
tions, and higher education vocational training (advanced vocatio-
nal training), which was associated with legislation on non-universi-
ty education. Advanced artistic studies were also divided between
university and non-university institutions.

This Spanish legal organisational framework differs from the
model in place in most of Europe, which does not separate
vocational training to such an extent or limit the development of
university campuses to those that cover every educational level
through to doctorates, but allows for the coexistence of two types
of university: one with more career-oriented training, which does
not offer doctoral studies, and another more research-focussed
one that teaches courses at all levels, from undergraduate courses
to doctorates, in which all activity is impregnated with research
standards. The latter corresponds to the only type available in
Catalonia and the Spanish State.

In the 1990s, responsibility for non-university higher education was
transferred to the autonomous communities and organised into
vocational training cycles. Since then it has undergone various
regulatory developments, including the regulation of the participa-

tion of vocational training students in university access tests (2010).

Careers guidance, the fact that students need good job prospects
without waiting to complete tertiary education and the market’s
appetite for them have timidly resulted in a vocational training
model that makes training compatible with employment. These two
trends, going on to degree courses after completing vocational
training and combining education with work, make it necessary to
consider a series of new demands regarding tertiary students in the
two types of higher education in place in Spain.

There is a broad consensus that it is necessary to compre-
hensively and systematically increase the level of continuity
between advanced vocational training and undergraduate
education. It is also necessary to increase the number of
career-oriented degrees in all areas of higher education. It is impor-
tant, therefore, to review the regulations that facilitate mutual
recognition between the career-oriented and academic systems.

This situation leads to the need to differentiate profiles and, where
applicable, accreditation criteria for career-oriented education and
academic education in order to define university, professional,
vocational and lifelong higher education.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society
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Needless to say, the student body plays a key role in the knowled-
ge society. Firstly, because students form the base of the pyramid
that renews and broadens the necessary job market and, second,
because they represent the majority of the future generation of a
society that aspires to have more than half of its population educa-
ted to degree level.

Equity needs to be guaranteed for these students in relation to
higher education access and selection, which means that matters
like financial aid and access conditions cannot be ignored and
measures must be taken to remove access obstacles for the most
vulnerable and disadvantaged families, providing grants at all
stages of education up to and including university education.

More than twenty years ago the Catalan University Quality Assuran-
ce Agency was created to ensure the quality of university higher
education and since then it has made significant progress in terms
of international prestige, as well as in services, focussing on qualifi-
cation standards, faculty quality and student satisfaction, among
other aspects.

In this sense, quality is assessed on two fronts: accreditation, that
is, meeting pre-established standards and criteria; and the opinion
of the users in terms of both satisfaction and results. This makes it
possible to prepare reports and conduct comprehensive and
far-reaching surveys and institutional assessments that guarantee
complete, comparative and descriptive information about the quali-
ty standards of Catalan higher education.

This information is useful on the user level, but also for the gover-
nance of the institutions as well as government decision-making
regarding the competencies of university education in terms of
funding and course authorisation, for example.

Invest in research

With regard to the research system, Catalonia’s growing evolu-
tion of high-impact scientific publications and scientific pro-
ductivity places it above the global and European averages,
and even above the values that could be expected of it in line with
its demographic and economic dimensions. Running almost para-
llel to this is an improvement in the number of competitive research
funds (mainly European) that Catalonia wins, perhaps in part due to
the reduction in the funds available in calls organised at state level
as a result of the economic crisis.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society
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In relation to Western European countries, however, Catalo-
nia has a smaller percentage of research staff. Overcoming
this deficit is essential to achieving a research system in line with
European values, and also to winning more resources from publicly
funded research calls.

However, the evolution of investment and of the results of
the most competitive European standards places the coun-
try in a situation of stagnation and probable decline. Sufficient
basic funding needs to be provided and linked to the amount of
competitive funds actually won. Only this way will it be possible to
guarantee that resources will be properly managed and used and
ensure that the system will regain its place among the most advan-
ced European averages.

Public responsibility is essential in this aspect. Moreover, it is
necessary to set dimension and positioning goals for the various
elements of the research system that depend on the Government
of Catalonia, universities, hospitals and companies. In short, a new
model must be established to analyse the impact of scientific
production that is more in line with what represents and improves
society, which is also an objective of the EU’'s new framework
programme, Horizon Europe.

Change in percentage of European Union regions with a lower value than Catalonia in % of GDP spent on R&D,
per capita GDP in purchasing power parity, RCl and RIS

80%

- 9,
@77,0% @78,0% 725%  132%

70,1% 70,0%
70%
64,9% 64,7% 66,0%
0,
@ 66% 62% 62% o1 0
@ » (] 57,8% QLLEYELDY

s £2959,2% Mean 2019 RIS
(regional innovation
scoreboard)

indicators

50% R&D effort (% GDP)

46%
Wealth (GDP in PPP) @

40% @ Competitiveness: RCI (regional competitiveness index)

Competitiveness
RCI (regional

Innovation: Mean 2019 RIS (regional innovation scoreboard) indicators compeiitiveness index)

30%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

With the impact of the global economic and financial crisis that started in 2008, Catalonia fell back in wealth and R&D spending effort, which is now converging
with previous values with the economic recovery, but it has continued to drop back in competitiveness and innovation in the last 10 years, showing that the
Catalan economic growth model is not founded sufficiently on knowledge-based innovation and competitiveness.
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Improve innovation

The knowledge economy is supported by its intellectual
capital. This premise forces the innovation system to place
human capital at the centre and act on three basic pillars: gene-
ral or compulsory education and lifelong training; the creation of
new knowledge through research; and the application of this
knowledge through innovation. A knowledge-based economy con-
tinuously creates knowledge and transforms it into innovation. It is,
then, of paramount importance to align industrial and scientific
policies with a view to ensuring that demand will drive and develop

supply.

In general, although Europe achieves a high level of excellence in
science it finds it difficult to convert this into innovation, that is, to
bring it to market, generate wealth and create new job opportuni-
ties. In Catalonia, this shortcoming is even more striking. It is a
leading region in scientific production, but it is clearly below the
European average in indicators related to innovation, as systemati-
cally reflected in the European Union's Regional Innovation Score-
board (RIS). Catalonia’s major challenge is to improve its
capacity for innovation and make it one of the main drivers
of its economy.

If Catalonia is to become a leader in innovation, it must define a
policy that promotes private investment based on ongoing incenti-
ves for public and private investment and securing external funds
and integrates all the agents of the local ecosystem and internatio-
nally connects them. Accordingly, the objectives in this area focus
on boosting and increasing business innovation as an instrument of
economic transformation and growth in relation to the base of inno-
vative companies and their global dimension.

To do so, it is necessary to improve the connection between
knowledge creation and application, bringing resource objectives
into alignment with — but not making them subject to — the objec-
tives of innovation, and harmonising the scientific and industrial
policies that are in place to meet national challenges, in addition to
defining their management and coordination mechanisms. It is
essential to instil innovation and technological transforma-
tion in our companies, especially SMEs, stimulate the
start-up ecosystem and define a legal framework that incen-
tivises creation and growth. It is of paramount importance, then,
to link the future needs of business innovation to the provision of
education and training throughout people's working lives.

3. See the Catalan Agreement on Industry, 2017-2020.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society
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Some of the agents in our three subsystems have achieved promi-
nence thanks to their excellence and results. Now it is essential for
these agents of excellence to work in a more coordinated and con-
certed manner to achieve common goals. The Agreement prioriti-
ses policies and instruments that foster systematic collaboration
between the various agents of the system.

These scientific and innovation policies must be designed for the
whole of Catalonia, taking regional development policies and
making them compatible with the demands and wishes of Catalan
territorial diversity through bodies created to decentralise and
develop what is now the only policy on R&D and smart specialisa-
tion (RIS3) in place for the entire territory.

Map of economic flows between agents in the knowledge system of Catalonia

@ Economic activity — Wealth generation/well-being

E]U Specific/continuous training o Internal R&D

&

Technology centres

—

Government

Higher education system

Cert. higher

Universities
7N GMD and L3 / Research @ Research centres

= Research system

Reality shows that some of these flows are symbolic or need to be improved, such as the direct connection between the knowledge creation system (bottom)
and the application system (top), aligning — but not subordinating — research objectives (universities and research centres) with those of innovation (technology
centres), science and industrial policies (government) based on country-wide challenges, and defining management and coordination mechanisms.

and L3
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Agreements. A leap forward in the knowledge system

1. Define the interrelationship and structure of the Catalan higher
education area by means of collaboration between the minis-
tries responsible for education and universities.

2. Define the interrelationship and structure of higher artistic stu-
dies by means of collaboration between the ministries responsi-
ble for education and universities.

3. Implement a comprehensive orientation system (personal, aca-
demic and professional). And thereby help people throughout
their lives, and especially when choosing their studies, to effec-
tively and efficiently make decisions about their educational and
professional options. This orientation must be coordinated with
that provided by the ministries responsible for education and
employment and include the participation of the financial and
business system.

4. Improve the equity of higher education in Catalonia through the
system of public grants and the resources cited in the financial
resources section.

5. Prepare reports and conduct comprehensive and far-reaching
surveys and institutional assessments to obtain complete,
comparative and descriptive information about the quality stan-
dards of Catalan higher education.

6. ldentify the improvements and regulatory developments to be
fostered to improve mobility between higher education levels
(gateways) through collaboration between the ministries
responsible for education and universities.

7. Foster maximum continuity between advanced vocational trai-
ning qualifications and career-oriented degrees and, where
applicable, merge advanced vocational training and undergra-
duate studies into a comprehensive career-oriented four-year
degree.

8. Foster dual training (academic studies and internships) in ca-
reer-oriented university degrees (in accordance with the profiles
and criteria of career-oriented and academic education accre-
ditation). Achieve this by fostering closer ties between universi-
ties and companies and other organisations with a view to
improving university students’ skills.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society 16
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9.

10.

11.

12.

13.

14.

15.

16.

Prepare and apply policies for dual training in higher education
based on the specific context (production sector — prioritisa-
tions). Achieve this with the application of regulations recom-
mended by the EU such as the training of mentors, mobility of
teaching and non-teaching staff, quality control measures, tax
breaks for companies co-responsible for dual training, and
quality assessment. Flexibility measures should be applied to
meet the specific heeds of the production sectors. It would be
necessary to examine the relationship between the sectoral
councils created by Law 10/2015 and universities, specifically
those that provide career-oriented degrees.

Throughout Catalonia foster the identification of campuses
attached to or integrated with career-oriented universities,
following the model established by TecnoCampus (Pompeu
Fabra University), Terres de I'Ebre Campus (Rovira i Virgili
University), Igualada Campus (University of Lleida), and the
CETT School of Tourism, Hospitality and Gastronomy (Univer-
sity of Barcelona).

Develop accreditation standards for courses that allow the
introduction of career-oriented elements.

Design and implement a lifelong education system in conjunc-
tion with the ministries responsible for employment, business
and universities in order to provide a response to social needs,
apply business innovation, and reduce the digital divide.

Foster the description and assessment of skills-based learning
and the recognition of professional skills acquired through work
experience or non-formal training. Achieve this in coordination
with the Public Training and Professional Qualifications Agency
of Catalonia and the Catalan University Quality Assurance
Agency (AQU Catalunya).

Foster the detection of the skills that higher education gradua-
tes need in the job market, using tools coordinated by the
Public Training and Professional Qualifications Agency of Cata-
lonia and AQU Catalunya.

Foster a joint regulation platform created by the Consortium for
Lifelong Learning of Catalonia and AQU Catalunya to define
profiles and verify vocational training and lifelong learning,
covering all defined qualification levels.

Develop mechanisms to accredit training levels 5, 6, 7 and 8 of
the European Qualifications Framework, with certification
recognised in the European framework.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society
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17.

18.

19.

20.

21.

22.

23.

Establish assessment structures to determine and improve fac-
tors related to the social dimension of higher education,
especially students’ living conditions and employability.

Establish periodic assessments of the quality of research and
transfer activity.

Foster an increase in the number of researchers to an average
close to that of the leading European countries and the highest
values of the Spanish autonomous communities. In five years
(2024) achieve an increase of 900 researchers per million
inhabitants to reach 4,750 researchers per million inhabitants.

Achieve a rate of employment in knowledge-intensive services
with respect to total employment similar to that of European
countries of the same size and competitiveness as Catalonia
(EU5). In five years (2024) achieve a 10 point increase to reach
45% employment in knowledge-intensive services.

Reach or exceed the EU15 average to become one of the 10
best European economies in terms of the various indicators and
positions of the Catalan research system.

Achieve a total R&D spending level of 2.12% of GDP in five
years (with an increase in public spending from 0.58 to 0.75%,
and with policies and measures to foster private R&D spending
and significantly increase it from 0.94 to 1.37%).

Set the following public development standards of scientific
production and technology transfer by type of agent:

e Universities: all university research institutes and depart-
ments, in all areas of knowledge, must establish the interna-
tional benchmarks against which they will be assessed and, in
all cases, have a scientific impact above the EU28 average.

e Research centres: the research centres of the CERCA
network and those attached to a Catalan public university,
defined in specific areas of knowledge, must establish their
international benchmarks and number among the best in their
field.

e Technology centres: the level must be that of the most
developed countries in terms of attracting foreign resources
and the transfer of generated knowledge, and the frame of
reference should be the centres of EU15 + Asia + USA.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society
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24.

25.

26.

27.

28.

¢ Hospitals: research hospitals must establish their benchmar-
ks in accordance with European standards.

e Other research agents: by default they must establish their
European benchmark or exceed the EU28.

Establish a new model that assesses the social impact of scien-
tific production in line with the requirements of the European
Framework Programme for Research and Innovation, based on
the previous experience of the RIACat community.

Assume and set a timeframe for the objective of raising indica-
tors to the EU average, in which the reference value is a norma-
lised minimum value of 100 in each indicator of the Regional
Innovation Scoreboard.

Foster and consolidate the growth of EURECAT as a Catalan
technology centre so its relative dimensions and impact are
similar to those of the world’s leading technology centres. By
2024, this dimension should be close to €100 m in revenue. In
the long-term, this dimension should double. To achieve this it
is essential to consolidate its funding model, with baseline
public contributions accounting for a third of this revenue.

Consolidate the TECNIO centres network, with the support of
other structures, such as science and technology parks and
other bodies, as transfer structures.

Increase public business R&D investment (in accordance with
the objective of increasing business innovation projects in colla-
boration with other agents of the system set by working group
5) for baseline support of EURECAT, transfer via the TECNIO
network, the co-funding of R&D projects, systemic innovation
programmes, technological entrepreneurship, open innovation,
tax incentives and other ACCIO programmes, to 0.10% of GDP
(when public spending on Catalan R&D is 1% of GDP, with a
time frame ending in 2030). Achieving this would require the
allocation of at least 10% of the R&D public spending increase
for the next five years.

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society
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All the capital of a knowledge society lies in its people and
their talent. The generation of new knowledge constitutes a
unigue professional activity and requires specific, stable definitions
and employment frameworks. The human resources of Catalonia’s
universities and research centres are a fundamental element of the
path we aim to follow as a society.

If the people who make it possible to improve training, research and
knowledge transfer are not empowered and the international
renown of the Catalan higher education and research system is not
bolstered, the Catalan knowledge society will not be competitive
nor will it improve its social well-being. It is essential, therefore, to
better define professional careers and establish suitable measures
to also improve the provision, stabilisation and promotion of the
personnel who work in these institutions.

Comparisons with other European and international R&D systems
reveal that Catalonia has fewer human resources than it should in
accordance with its economic and demographic dimensions. They
also show that the people occupying permanent positions are
relatively old, especially within the university sphere, and there is an
excessive level of temporary employment in age ranges in which
professional stability should have been achieved.

This situation has been brought about by various causes and situa-
tions, including the freezing of public spending over the last
decade, which has limited the ability to hire new permanent staff at
a time when a significant number of academic staff members are
reaching retirement age. It is also explained by a deficit of mobility
and flexibility in the staff structure and the lack of a scientific career
plan that would facilitate staff planning.

A comparative analysis of European university systems
reveals the existence of a double university model in practi-
cally all state models — with the exception of Spain (and
Catalonia), Italy and France — composed of research univer-
sities and universities of applied sciences. The latter offer qua-
lifications that are more geared towards the careers of their gradua-
tes, while the former focus on the academic sphere and intensive
research.
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In Catalonia we have an extremely homogeneous and generalist
public university model, defined as a research university system. In
contrast, the private university system is more heterogeneous,
although some of its universities also fall into the research category.
The existence of two types of university allows for academic career
differences that have been proven to be functionally necessary, but
they are simply not an option for the staff in our single university
system.

In Catalonia, professional careers at universities and research
centres follow the same path, with a parallel external accreditation
process for teaching staff implemented by the recognised agencies
ANECA and AQU Catalunya. To provide the university and research
spheres with more stability it would be beneficial for their
professional careers to be established with equivalent levels for the
two activities: academia and research.

These levels should also encompass similarities with the rest of
Catalonia’s knowledge agents (CERCA centres, mainly) in order to
favour the mobility of teaching staff and research staff between the
system’s various institutions.

With regard to the productivity incentives system for teaching and
research staff, the results, dimensions and classes of the current
teaching, research and management incentives must be assessed
and the need to foster incentives for transfer activity must be
considered.

Finally, it is necessary to consider that in academic careers there
may be mobility to other agents of the knowledge system such as
research centres or the production fabric, which could and should
increase the hiring of talent to make better use of the potential of
generated knowledge and a knowledge-based economy.

The attraction and retention of talent in the knowledge system are
strengthened through specific programmes, such as the Serra
Hunter Programme, the ICREA programmes and the Beatriu de
Pinds predoctoral and doctoral grants, which help overcome limita-
tions and improve the system in terms of attracting and promoting
academic and research staff with qualifications in line with interna-
tional standards.

It is necessary, then, to establish transparent objectives for
the basic programmes that incentivise this talent reception
and attraction, and there must be a system of indicators to
monitor the results. At the same time, we must consider whether
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the need to train researchers and new teaching staff will redimen-
sion certain programmes and affect their compatibility with other
state programmes like Beatriz Galindo and Ramoén y Cajal.

There are, however, more questions to be resolved, such as the

impact on the staff of institutions due to the public funding crisis.

There should also be more emphasis placed on programmes to

strengthen and compensate research/academic careers (extension

of ICREA Academia), while strengthening the ICREA programme to

attract senior researchers and maintaining the Serra Hunter

Programme, with the necessary improvements and corrections. ) <
The aim of these actions is to ensure that the teaching staff selec- "
tion processes in all the systems are equivalent to each other.

Talent retention and attraction programmes cannot overlook the
needs of STEM (science, technology, engineering and mathema-
tics) education in an economy as industrialised as that of Catalonia,
or ignore the amount of talent lost due to gender bias in selection
processes and the glass ceiling of professional careers in the scien-
ces.

Distribution of men and women Higher Education

in the Higher Education Permanent ‘ :

and Research system by category RTS 3 University 3 Non-permanent 3 3

and work qrou (except UP) ' professor ' RTS ' ASS . VT technician
group Total: 7.973 ¥ Total: 1.405 ¥ Tota: 12.714 X Total: 11.015 ¥ Total: 5.541

12 .2 & s

45% 55% 21% 79% ' 45% 55%  67% 33%  47% 53%

Research
Catalan Research Centres | Staff employed '@ Researchers |  Recognised
: : Scientific . Group leaders Group Ieaders : in R&D : recognised | research group
PREDOC 1 POSTDOC : staff . (junior) . (senior) 1 activities 1 research groups 1 coordinators

Total: 17.322 Total: 923 Total: 1.621 Total: 79 Total: 493 Total: 46.592 Total: 23.269 Total: 1.741

Lo & & -SR-S & & "
52% 48% 148% 52% 45% 55% ' 28% 72% ' 24% 76% ' 42% 58% ' 48% 51% ' 30% 70%
In both higher education and research, the percentage of women is declining in the higher professional categories. The biggest differences are in the category of

university professor, group leaders (junior and senior) in Catalan research centres and in the coordination of recognised research groups.
RTS: research and teaching staff; ASS: administrative and service staff; UP: university professor; VT: vocational training
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Since the 1980s the Spanish legal framework has established
specific regulations for healthcare professions, placing special
emphasis on professional careers in the medical academic field for
medical professionals. A specific academic career should also be
designed in other healthcare education programmes and
career-oriented qualifications, with specific additional requirements
in relation to gaining access and promotions that also take into
account career-oriented achievements.

It would be a matter of defining an academic and healthcare
professional career that is comparable to a scientific career,
enabling suitable recognition of both scientific and profes-
sional activity. A similar model should also be determined for the
academic career of other career-oriented qualifications both in
healthcare and other fields, such as education. In these cases the
possibility of associating university teaching posts with professional
activity should be analysed.
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Agreements. Facilitate the appearance and attraction
of talent

1. Consider two academic career profiles for teaching and re-
search staff (TRS), the existence of which must be possible
beyond singular areas of knowledge (high temporary employ-
ment and low research accreditation) and the core of academic
careers. It will also be necessary to define the criteria to be
specifically assessed for each profile, based on European
human resources selection standards like HRS4R.

Teaching and research staff
Research
Academic Career-oriented Research L
profile profile profile

Full professor

Stage &: : Research director Senior

maximum promotion researcher

Stage 4: Junior

stable staff Prof./Assoc. prof. Prof./Assoc. prof. Researcher e

Stabilisation

St_age 3 e Assistant professor Assistant professor Postdoc. 2 Postdoc. 2

prior to stabilisation : :

Stage 2: in training Postdoc. Postdoc. Researcher Postdoc. 1

St 1: initial Researcher in training / Researcher in training / Researcher in training / Researcher in training /
age 1. nitia Doctorand Doctoral researcher Doctorand Doctorand

2. Develop the possibilities of associating positions for teachers of
career-oriented qualifications with their own field in accordance
with their professional career and the profiles established in the
accord above.

3. Guarantee the continuity of the Serra Hunter Programme until
the assessment results of TRS selection processes are compa-
rable, within a university TRS rejuvenation programme. At the
same time, the results obtained so far and the technical opera-
tion of the calls will be assessed with the aim of improving
aspects that facilitate management and increase efficiency.

4. Strengthen the technology and knowledge transfer incentive

within the framework of the productivity incentives of academic
personnel and the associated management and support staff.
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5. Introduce new incentives in academic and research careers with
the aim of bringing research results to market more quickly,
especially in relation to the regional development of influence.

6. Foster a programme that facilitates and promotes the collabora-
tion of CERCA centre researchers in university teaching activi-
ties.

7. Increase the number of predoctoral researchers (FI) and post-
doctoral researchers (Beatriu de Pinds) as one of the methods
of increasing the number of researchers per million inhabitants.
Most of this increase, however, should be achieved in the
production fabric.

8. Strengthen the Industrial Doctorates Plan, introducing improve-
ments to increase the impact on the transfer of university talent
to companies and other organisations, especially SMEs.

9. Increase the number of ICREA Academia programme positions
to reach 3% of permanent TRS (50 new positions per year).

10. Promote the policy of gender equality in teaching and research
careers.

11. Expand the ICREA programme to 20 new positions per year in
five years so that it covers all areas of knowledge, placing
special emphasis on social sciences and humanities and
promoting gender equality.

12. Define, in conjunction with the ministry responsible for health,
the professional career in the medical academic area, as part of
shared responsibility for training in the field of medicine and
healthcare institutions, in addition to that of other healthcare
professions.

13. Introduce changes to ensure the operability of the issuance of
credentials that enable the development of an academic career
in areas of knowledge in which there is both a low number of
permanent TRS in relation to total TRS and a low proportion in
accordance with research productivity. At the same time, foster
the support of the Government of Catalonia and universities for
research in these areas of knowledge.

14. Define and deploy the mechanisms necessary to provide asso-
ciated positions in career-oriented qualifications.
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Catalonia invests, in terms of relative weight of GDP, fewer
resources in the knowledge society than neighbouring countries
and its investment level is far below that of the leaders. Without a
higher level of financial investment it will not be possible to take the
desired path. This effort, however, is a safe bet and results in more
well-being, more progress and more prosperity. This is not just
because it is true in a theoretical model, but also because it has
proven to be case in the countries that have followed this path.

Comparisons with OECD countries, with the European Union and
specific countries with characteristics similar to those of Catalonia
make it possible to set values, objectives and terms in relation to
the public and private resources to be allocated to the knowledge
society and also to higher education and R&D so they can realise
their potential in accordance with the country’s capacities.

To ensure that the knowledge system becomes the basis of
Catalonia’s future growth it is essential to allocate the right
resources. At the same time, however, it is necessary for the
objectives to be realistic and achievable, taking into account the
budgetary environment planned for the coming years and without
losing sight of the fact that the country is still dealing with the effects
of the last financial and economic crisis.

To facilitate decision-making with respect to the distribution
of public resources, the PN@SC also sets the definition of
bases for a new funding model for public universities and
R&D in Catalonia as one of its objectives.

According to Eurostat data, in Europe R&D&I investment was
2.03% of GDP in 2016 (2.04% in 2015), well below the target of 3%
set for 2020. These percentages are also far below the investment
rates of the United States (2.79% in 2015) and Japan (3.29% in
2015). In recent years, Europe has also been outinvested by China
(2.07% in 2015).

In Spain, R&D&I investment is much lower (1.185% in 2016, 1.21%
in 2017, and 1.24% in 2018). Catalonia’s investment level is
significantly higher than the Spanish average (1.45% in 2016,
1.47% in 2017, and 1.52% in 2018), but still below the EU28
average and even further behind its leading countries (with values
ranging from 2.5 to 3.3%).

In Spain public research was one of the areas most affected by the
austerity measures implemented as a result of the financial crisis.
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According to the Cotec Report, the State’s investment in R&D&I
was €6.675 bn in 2009, while in 2017 it was €1.376 bn, represen-
ting a reduction of some 80%.

In Catalonia, state public spending on R&D decreased from
€541.52 m in 2009 to €348.34 m in 2016, a reduction of practi-
cally €200 m per year, a much starker drop than that suffered by
the Government of Catalonia’s spending in the same period, which
decreased from €673.94 m to €619.06 m (€54 m).

This has resulted in a significant reduction in the funds that universi-
ties and research centres have been able to obtain for their projects
within the framework of national R&D plans, which has been only
partially compensated by the significant increase in European
funding awarded to the research groups of Catalan institutions.

In spite of this fall in public funding, the Catalan research model has
been consistently consolidated and developed by the various
governments, regardless of their political stripe. This model boils
down to a firm commitment to talent (committing to people rather
than projects) and key research infrastructures. Funding these
baseline resources (staff and facilities) ensures that Catalonia can
be competitive in the fight for research funds, especially those
provided by the State and Europe.

Moreover, the Catalan economy is increasingly based on exports
and since 2009 it has experienced continuous growth in its export
volume (more than €73.8 bn in 2019) and in the number of compa-
nies that regularly export their goods (more than 17,300 in 2019).
This situation is the result of an increasingly greater capacity to
compete and, therefore, offer innovative goods and services.

To continue attracting strategic business investments it is neces-
sary to plan an expansion of the university and research systems, in
a coordinated manner with the innovation system, so that compa-
nies can continue to find talent and the capacity for innovation in
the knowledge system.

Increases in public investment in R&D must pursue growth and the
consolidation of research and innovation in all areas of knowledge,
both at universities and research centres and in business, with an
impact greater than the Europe average and also fostering private
investment.
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2017 R&D expenditure per inhabitant in current euros
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According to Eurostat data for 2017, R&D
expenditure in Catalonia was 419 euros per
capita, below the European Union average of 622
euros and far from 2,508. euros allocated by
Switzerland. However, it was above the whole of
Spain, which allocated 302 euros per capita.
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With regard to the funding of the Catalan public university
system, progress should be made in a stable model that
consolidates the effective financial autonomy of public
universities, above all because they are the main agents of higher
education and R&D activity in Catalonia.

This stability and financial sufficiency will ensure that universities are
autonomous enough to develop their academic, scientific and staff
policies, assure quality in all their activities, and recover the capacity
to maintain and invest in buildings and infrastructure.

With regard to policies to promote studying, university fees need to
be reduced and equity needs to be improved so that nobody is
excluded from access to higher education for financial reasons.
And both direct grants for studies and indirect aid for halls of
residence, dining halls and transport must also be increased.

It is necessary, moreover, to facilitate university access for
the most disadvantaged students through the progressive
implementation of grants that allow students to study on a
full-time basis and take advantage of the public resources they
receive to further their studies. It is also necessary to make courses
of study more flexible so they better suit the diversity of students
accessing higher education.

The university funding model should be based on four basic
components:

1) Structural funding, aimed at public universities, to fund the basic
teaching activity and personnel costs (also the main component
of the funding of research).

2) Funding based on the participation of the student body, compl-
ying with Motion 97/XIl of the Parliament of Catalonia, in referen-
ce to a 30% reduction in enrolment fees and making the fees for
master’s and bachelor’'s degree courses the same in each
scientific discipline.

3) The baseline funding of research, for the entire university system,
with assessment standards set for the entire research system.

4) The funding of public university investments.

The current distribution model for the funding of Catalonia's
public university system entered into force in 2002 and made
considerable improvements with respect to previous resource
distribution mechanisms. It is a system based on general parame-
ters common to all universities.
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The model, however, does present certain weaknesses. It is
highly complex, with a large number of variables, which, moreover,
have been amended in successive adaptations over the years,
making it somewhat difficult to understand and predict. These
modifications and adaptations have distorted some of its initial
characteristics. The new funding models and variables that have
been introduced have even made it possible for the results of
certain variables to cancel each other out.

These two aspects mean that the model does not incentivise the
achievement of quality and efficiency objectives and, especially,
inter-university collaboration, due to their exclusively competitive
nature. Moreover, variable objective-based funding responds to
system objectives, but does not specifically address each university
in relation to its own problems and improvement strategy. And to
make things worse, the model could generate unwanted results,
such as cases in which universities improve their results but suffer
a reduction in funding.

The Government of Catalonia and the public universities
agree that it is necessary to update and rethink the funding
of this structural component, both in terms of size and distribu-
tion criteria, in order to ensure financial sufficiency and incentivise
improvement. This distribution may be modelled on global results
indicators or global costs indicators, although it should incorporate
a transitional period so that the change in model can be applied
without endangering the economic sustainability of any of the insti-
tutions.
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Agreements. A workable solution

1. Progressively and continuously increase public spending on
R&D&l in Catalonia to 1% of GDP, while incentivising private
investment, which should reach 2% of GDP in the same period.
The aim is to reach 75% of this objective in five years (a public
investment level of 0.75% of GDP, 10% of which is allocated to
supporting and fostering private investment), equalling the
current EU average. This increase, interpolated based on the
data from 2017 and 2018, is specified in the following table (data

in €m).
9 ® Increase ® Annual Total 5
508 32 668

352 56,9% 180 49,3% 36 532
o = . oo

880 0,39% 420 84 1.300 0,58%
158 25,5% 90 24,7% 18 248

58 9,4% 35 9,6% 7 93

216 341

51 82%  0,02% 60 16,4% 12 111 0,05%
619 100%  0,28% 365 100% 73 984 0,44%

2. Increase public spending in R&D to pursue assessable objecti-
ves and impacts. At least half of the €365 m of R&D improve-
ments proposed over the next five years (0.15% of GDP estima-
ted for 2024) should be met by the State with public funds from
abroad and the rest by the Government of Catalonia.

3. Progressively and continuously increase public investment in uni-
versities to 0.8% of GDP (80% of the level invested by EU coun-
tries similar to Catalonia) in 2030 (€1.6 bn). Seventy-five per cent
of this objective, that is, a public investment level of 0.58% of
GDP (€1.3 bn), should be achieved in five years.
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4. Increase public spending in universities, pursuing assessable
objectives and impacts, distributed into three funding areas:

¢ Imbue basic university activity with financial sufficiency and
stability, including improvements in equity and fees.

e Consolidate the baseline funding of research for all institutions.
Public and private university R&D should be increased by
€180 m and non-university R&D by €125 m in five years.

e Recover the capacity to invest in public infrastructure through
the University Investment Plan.

5. Improve the equity, in higher education in Catalonia, of fees and
the grant system through the following actions:

e Expand the fee reduction process to cover all income levels,
keeping the reductions in the first quintile.

® Review the grant and scholarship system, starting after com-
pulsory education.

e Study a set of measures that reorient young people’s educa-
tion and training options according to their skills and vocations
rather than their family’s ability to pay.

e Transfer general grants. Expand free studies to all students
included in the first bracket (remove academic requirements).

e Double, in five years, the resources allocated by the Govern-
ment of Catalonia to student grants.

® Promote a grant system that goes beyond the grants included
in the current general system, in line with those already in place
at certain universities.

e Establish a system to assess the impact of grants and scholar-
ships, in such a way that mechanisms can be established to
make corrections in their award, improving efficiency and
effectiveness.
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4. Cultivate the research system
and its infrastructures*

Suitable governance is essential for the proper development
and success of the public policies applied to Catalonia’s
R&D&l system and its agents. Good governance must identify all
the agents of the system and differentiate their roles and, at the same
time, define creation, recognition and renewal criteria, as well as
establishing objectives with a scientific, economic and social impact.

Universities, their departments, units and research centres are the
foundations of Catalonia’s public research system, along with Cata-
lonia’s research centres (CERCA centres) and the Catalan Institute
for Research and Advanced Studies (ICREA). Suitable governance
must establish mechanisms to enable all these agents to efficiently
work with each other and also with Catalan private research, mainly
conducted by companies.

This should be done in accordance with the international scales
against which we measure our performance so we can then establi-
sh objectives, the achievement of which must bring the Catalan
system closer to the standards of the leading European countries,
above all with regard to scientific productivity and production and
investment in R&D& as a percentage of GDP, in relation to the popu-
lation of the territory and the number of researchers. This framework
of decision-making and monitoring is an essential requirement for the
competitiveness of the system, its internationalisation and the impro-
vement of its impact on the consolidation and growth of an economy
based on the knowledge society.

Research is an activity that, in and of itself, fosters innovation inas-
much as it provides new, more efficient or disruptive solutions to
social or business problems and demands. Therefore, favouring
correct communication and relations between the agents of the
system is essential to subsequently help convert the knowledge they
generate into productive activity through innovation. This is also why
to achieve these objectives it is essential to present and
approve the Catalan Science Act.

Science legislation for a singular system
Catalonia’s R&D&I system is made up of different public and private

agents that conduct research activity mainly in Catalonia, but also in
connection with the entire world. It is a system implemented over the

4. This section merges the conclusions of working groups 4 (research system) and 6 (research
infrastructures).
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course of the last twenty years that has become internationally com-
petitive, a benchmark and a success story due to its flexibility. Howe-
ver, this system does not have any R&D&l regulations that
define, coordinate, protect or foster science and innovation
as a whole, describe their unity of action, or assess or foment
their importance. This shortcoming means that Catalan research is
subject to, and restricted by, state regulations, which do not take into
account Catalonia’s singular nature or the development of its own
model.

The drafting of a Catalan Science Act will identify the agents
of the system and establish its mission, organisation and
public responsibility. Additionally, it will improve mobility, coopera-
tion and scientific exchanges between the research and manage-
ment staff of the various R&D&I agents and will foster the transfer,
innovation, internationalisation and growth of the private funding or
co-funding of research through sponsorship or collaboration. It is a
law, then, whose overall aim is to foment and promote scientific
activity and its relationship with the production fabric in order to facili-
tate opportunities.

The aim of the National Agreement is not to identify strategic areas of
excellence, but a science law that for the first time develops article
158 of the Statute of Autonomy of Catalonia will prepare the founda-
tions to consolidate a common and strategic public research policy
based on coordination mechanisms and explicit support for major
instruments of competitive research funding.

The research sector involves intensive technology training
and higher education and the people who carry out this work
should be recognised, especially research staff and technical
support staff with R&D&I collaboration and assistance functions, in
addition to administration and service staff. This is why it is necessary
for strategic research policies to plan the promotion of all these
persons through training, consolidation, attraction, retention and,
where necessary, talent return processes. Allowing them to play their
central role is a key part of achieving Catalonia's scientific, social,
economic and cultural progress.

Outlook of the agents of the Catalan research system

Catalonia has a dual public research agent model: its universities and
a network of specialist research centres, in addition to the Spanish
National Research Council (CSIC), with which it also intensely colla-
borates. This model explains its ability to attract talent, win funding
(regardless of source) and achieve a high level of internationalisation.
Over the years, this model has undergone changes, moving from
dual or differentiated to mixed, thanks to the mobility of researchers
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between agents, as borne out by the level of co-authored scientific
production.

A significant percentage of this Catalan scientific production owes its
existence to the organic, progressive transformation of the model.
Improvements to the research system and increases in its flexibility
and international competitiveness must be increasingly based on this
mixed collaboration model in order to generate larger and more
cross-cutting  scientific  collaboration and research management
structures.

To quantify the impact of these proposals, it is necessary to set
objectives and indicators and determine criteria to evaluate the
system. These indicators, in addition to determining the current state
of affairs and conducting an international comparative analysis, must
also be used to analyse and assess the impact of research beyond
the number of citations. It is necessary to take into account other
indicators related to the dissemination of publications, especially the
consideration of research results in accordance with criteria other
than publication, such as social impact and quality. This is a factor of
special importance because the Regional Innovation Scoreboard
(RIS) indicates a certain level of stagnation in the Catalan R&D
system.

With regard to benchmarks, and depending on the type of indicator,
it is necessary to approach the indicators of the European Union prior
to the last expansion (EU15) or, at least, exceed the EU28 average
and the average of countries similar to Catalonia in terms of popula-
tion and GDP (Ireland, Denmark, Finland, Austria and Sweden, or the
EUDS), or the average value of the regions ranked above Catalonia in
the RIS.

Current analyses of the Catalan R&D system and international com-
parative analyses paint a picture of a Catalonia behaving slightly
better than expected in terms of the impact and quality of its scientific
production, but not in terms of public-private collaboration. It is
necessary, then, to approach the standards of the most advanced
European regions with regard to scientific productivity and, above all,
take into account the great distance that separates Catalonia from
these regions in terms of industrial property. It is essential, in this
sense, to foster measures to increase public investment in R&D and
foster private investment in R&D.

To fall in line with the best European standards, it is necessary to
increase the number of researchers so it approaches the average of
the leading European countries and the highest values of the Spanish
autonomous communities. To achieve this it is essential to establish
the dimension objectives of the various actors associated with the
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Catalan R&D system: universities, research centres, hospitals, and
agents that facilitate research and technology, such as technology
centres.

Infrastructures, making the impossible possible

Research infrastructures are facilities that provide resources and
services for research staff on a scale that would be impossible for
individual groups, departments and centres. They can, and must, be
used for purposes other than research, such as specialist training,
public services and specialist services for companies, and they may
occupy a single site or be distributed over several sites.

Catalonia is home to major scientific facilities that are recog-
nised as unique infrastructures and require unique public
agreements and efforts. The university system has developed a
network of libraries through the University Services Consortium of
Catalonia (CSUC), which must be strengthened. It has also promo-
ted science and technology parks as spaces to develop and channel
the geographic dissemination of knowledge between the agents that
generate it and those that apply it.

These infrastructures must be improved, but above all their use and
collaborative development must be incentivised. At the same time
this concept must be extended to other areas in order to maximise
scientific and economic efficiency. And it should not be forgotten that
these infrastructures need to be economically sustainable and their
knowledge transfer should benefit the whole of Catalonia.

All powerful and evolving research ecosystems need a variety
of different scientific facilities, ranging from small local facili-
ties that offer immediate access to major infrastructures with
cutting-edge specifications. The latter, due to their size or capaci-
ty, serve a larger territory or part of the scientific community than they
were designed for. In some cases, they even require joint manage-
ment to share synergies and costs. In this sense, then, it is essential
to implement a strategic policy to define the type of research infras-
tructures necessary for the immediate future.

Research support infrastructures

Since the late 1990s, one of the priorities of R&D in Catalonia has
been the creation of major research infrastructures in collaboration
with the Spanish State. Our country plays host to three major infras-
tructures: the Alba synchrotron, operated by the CELLS Consortium;
the MareNostrum supercomputer, located at the Barcelona Super-
computing Center; and the National Genome Analysis Centre
(CNAG). All these infrastructures have been created by the Govern-

Generalitat de Catalunya. Catalan Agreement on the Knowledge Society

39



PACTE
NACIONAL
PER A LA

v

SOCIETAT DEL
CONEIXEMENT

ment of Catalonia in collaboration with the State, which recognises
them as Unique Scientific and Technical Infrastructures (ICTS).

Today, Catalonia has eight more ICTS®. Moreover, there is another
series of infrastructures that should be treated in a strategic and
collaborative manner, such as Catalonia’s almost 40 public animal
facilities (which require a specific strategic plan) and its 13 biobanks.

To plan the research infrastructure model it is first necessary
to determine the condition and type of the infrastructures
currently in place. That means also determining which will require a
new approach in order to grow, in some cases intensifying their colla-
boration and promoting networking. Additionally, based on the stren-
gths detected in the Catalan research system, it will be necessary to
identify, analyse and define infrastructures whose creation is essen-
tial for the future of our science.

The existing set of research infrastructures, those that are considered
essential but do not yet exist, and the research and innovation priori-
ties set by the European Commission through the European Strategy
Forum on Research Infrastructures (ESFRI) must be used to define a
model that takes into account all these types of research infrastructu-
res. The objective is for our research system, based on stable,
ongoing and strong investment and cooperative manage-
ment, to achieve an even higher level of competitiveness.

Open science in Catalonia

The concept of open science lies within the framework of the require-
ments of the European Commission’s Horizon 2020 (framework
programme for 2014-2020), which highlights the dissemination and
communication of research results as two areas that should be
strengthened to bring science closer to society. Moreover, open
science is one of the three pillars of Horizon Europe — the next
research and innovation framework programme (2021-2027).

In an action that can now be considered associated with this area,
the CSUC has developed the Catalan Research Portal (PRC), which
gathers all the information about research conducted in Catalonia, at
both universities and research centres. Moreover, the CSUC mana-
ges cooperative thematic digital repositories (theses with TDX,
research documents with Recercat, teaching material with MDX,
etc.).

5. See: Directory of Unique Scientific and Technical Infrastructures (ICTS) created by the Government of
Catalonia
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To better serve the country’s scientific objectives and comply with
the directives and road maps set by the European Commission, the
objectives to be met in the field of open science in Catalonia are:

e Establish the main policy lines upon which to construct a Catalan
open science strategy in the form of a national action plan, with
specific objectives and indicators to assess its progress as a coun-
try in this area.

e Strengthen existing infrastructures, like the CSUC (and the PRC),
and define the infrastructures necessary to implement the strategy,
fundamentally to ensure open access to publications and research
data.

This strategy must be based on existing success stories and its
design must involve the main agents associated with the Catalan
R&D system. In this sense, the Catalan Science Bill is presented
as the coordinating backbone of Catalonia’s open science
strategy. It will achieve this by consolidating the knowledge system
with the involvement of all the agents to ensure that Catalan research
is of increasingly higher quality, more cooperative and more transpa-
rent and that its results and the data on which they are based are
more accessible, verifiable and within the reach of more citizens.
Given its stated aim of helping the next knowledge generation, the
law is also intended to play a significant role in Catalonia’s strategy to
achieve the UN’s Sustainable Development Goals.

In line with the European Commission’s recommendations, the Cata-
lan strategy on open science will be based on the following definition:
a new approach to the scientific process based on cooperative work
between academics and non-academics and new ways of diffusing
knowledge by using digital technologies and new collaborative tools.
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Agreements. In pursuit of Europe’s leaders

1. Promote the Catalan Science Bill.

2. Foster a programme that facilitates and promotes the collabora-
tion of CERCA centre researchers in university teaching activities.

3. Set the following as the baseline indicators for the monitoring of
the research system: RIS indicators, publications, co-publications,
R&D spending, European funds, number of European Research
Council grants per million inhabitants, PCT patents (normalised
RIS value), number and percentage of population working as
researchers and in R&D.

4. Increase the number of researchers per million inhabitants in five
years from the current total of 3,850 to 4,750 (2024).

5. Meet the European scientific production quality, impact and pro-
ductivity standards and aspire to achieving the average value of
the regions above Catalonia in the RIS.

6. In accordance with the knowledge system working group’s propo-
sals:

e Set the following public development standards of scientific
production by type of agent: universities, research centres, tech-
nology centres, hospitals, and other research agents®.

e Establish a new model that assesses the social impact of scienti-
fic production in line with the requirements of the European
Framework Programme for Research and Innovation, based on
the previous experience of the RIACat community.

¢ Achieve a total R&D spending level of 2.12% of GDP in five years
(with an increase in public spending from 0.58 to 0.75%, and

with policies and measures to foster private R&D spending and
significantly increase it from 0.94 to 1.37%).

6. As specified in the ‘Accords’ section of the chapter ‘The Knowledge System’.
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7. Classify the research infrastructures of the Catalan research sys-
tem into four categories:

¢ Research infrastructures oriented to the ESFRI.

¢ Unique Scientific and Technical Infrastructures (ICTS).
e Cooperative research infrastructures.

e Unique research infrastructures.

8. Ensure the efficient and effective use of the existing infrastructures -
and foster their cooperation. Aﬂ '

9. Foment a Catalan open science strategy that covers:

® Open access to scientific publications.

e The publication of FAIR (findable, accessible, interoperable and
reusable) scientific data.

e The creation of new infrastructures to integrate the resources of
the Catalan research system into the European ecosystem of the
European Open Science Cloud (EOSC).

* Responsible research and innovation policies. Increase the value
of scientific culture as an essential tool to form a responsible and

critical society and strengthen ad hoc training in this respect.

FTE researchers per million inhabitants
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The goal of the PN@SC is to increase the number of researchers per million inhabitants in five years from the current total of 3,850 to 4,750 (2024).
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Without added value, without innovation, there can be no
prosperity, social progress or well-being. This is why in the
leading economies private, business investment in R&D vastly
exceeds public investment and acts as its driver. Europe’s top
1,000 companies in terms of innovation invest, on average, more
than 3% of their turnover in research. The overall private investment
rate in the EU28 is 1.41% of GDP. In Catalonia it is 0.94%.

It is evident, then, that although the competitiveness of Catalan com-
panies is relatively high, with good levels of exportation and interna-
tionalisation, a more innovative business fabric needs to be develo-
ped to grow competitiveness based on new products and proces-
ses. Achieving this will require an increase in business innovation and
entrepreneurship and a significant increase in knowledge and tech-
nology transfer between universities and research and technology
centres and companies.

The sustainability of the innovation and research system depends on
the growth of demand and meeting the added value and competiti-
veness needs of the production fabric, progressively improving the
Catalan economy as a more innovative and more competitive
knowledge-based economy.

The European Union's Regional Innovation Scoreboard ranks Cata-
lonia under the European average and far below the leaders in terms
of innovation. The innovation rate has slightly improved since 2011,
but its relative position with respect to other European regions has
worsened. Catalonia stands out (above the EU average) in trade
mark applications, scientific publications, population with tertiary
education and high- and medium-high-technology manufacturing
sector employment, and knowledge-intensive services. Conversely,
Catalonia presents worse indicators than the European average in
parameters directly associated with business innovation, such as
investment in private R&D, other spending on innovation, production
and process innovations, marketing and organisational innovations,
internal innovation in SMEs and collaboration for innovation between
SMEs.

SMEs comprise the majority of our production fabric and job
market. Given their size, and often due to the training of their staff
and factors like inertia and tradition, their competitive spirit does not
extend to the generation and application of knowledge through
R&DA&l like it does in big companies. Therefore, special attention
should be paid to the application of the measures and actions
proposed in this part of the production fabric.
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Other agents with a great impact on the transmission of knowledge,
including both those that generate it and those that apply it, are
science and technology parks, which, distributed throughout
Catalonia and generally located on or next to higher education cam-
puses, are essential transfer tools that create value when their size
and economic development are sustainable in accordance with the
demands and priorities of their territory.

The objective is, then, to improve the innovation rate and become the
leading region in the terms set by the RIS. Achieving it will require
improvements to be made in the way knowledge is exchanged
between the education and research system and the business
system, as well as fostering business innovation. And this must be
done by means of public investment that is ongoing, promotes the
growth of private investment and aligns the innovation policies to
integrate all the agents of the local ecosystem and connect them
internationally.

The innovative big companies, small and medium-sized enterprises,
clusters, associations and business consortia that form the innova-
tion system are the drivers of the growth and competitiveness of the
economic fabric. The growth of new technologies in recent
years has generated new business models that were
previously unthinkable and impossible. The rules of the inno-
vation game are changing and Catalonia must adapt to them.

The accelerated incorporation into the production fabric of transfor-
mative technologies, especially those associated with the digitisation
of the entire value chain of companies, is one of the challenges that
companies must meet head on if they are to maintain their competiti-
veness.

The future success of companies will depend on how well they are
able to systematise innovation, defining new business processes and
incorporating these technologies into them. According to official
data, Catalonia is the leader in terms of the number of innovative
companies in the state, with 21.5% of the total. It is necessary to
increase the number of innovative companies and, at the same time,
help companies that are already innovative to become systematically
innovative and collaborate with other companies or agents.

This will allow new technology-based start-ups to flourish as one of
the key agents of the most advanced innovation ecosystems. Foste-
ring programmes, support initiatives and stimulus packages to
improve the generation and growth of these new technological com-
panies is vitally important to their success.
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It is no secret. To become a leading region in innovation it is
essential to increase investment in R&D&I. According to the
Catalonia Innovation Barometer, there is a clear correlation
between companies that systematically invest in R&D&l and increa-
sed turnover. Companies spend just 0.94% of GDP on R&D, which
is well below the European average of 1.41% and the 2% average
achieved by the leading innovation countries. The rate of public
funding of this private investment in Catalonia is 0.04% of GDP,
while in the leading innovation countries it is around 0.1% and is
constant over time.

The public sector, then, must activate mechanisms to incentivise
this investment, through the design of fiscal benefits and competiti-
ve grant programmes, or through public-private co-investment to
promote major projects that meet the challenges of the country.
Also in this area, public budgets should provide sustained funding
for innovation actions on a level at least equalling that, as a whole
and on average, allotted by EU countries: 10% of public spen-
ding in R&D must be dedicated to fostering private invest-
ment.

Companies must overcome the limitations of their own internal
resources and cooperate with multiple sources of external knowle-
dge to increase the speed of innovation. The competitive advanta-
ge of companies will be determined by their capacity to establish
and maintain successful collaborations that maximise the incorpo-
ration of knowledge.

For this reason, it is necessary to reinforce connection mechanis-
ms, align the objectives of public and private research and incentivi-
se business innovation projects connected to the scientific system
to make progress towards a production fabric that is mainly based
on knowledge. It is necessary to reinforce the action of the agents
that directly participate in knowledge transfer, such as the transfer
units of universities and research centres, technology centres and
other strategic agents, especially science and technology parks.

In this environment where technological progress revolutionises the
production fabric and its processes, a large proportion of jobs will
be automated and there will be a demand for new professional
profiles. Measures will then have to be applied to better connect the
education system with companies and improve the lifelong training
of their employees (dual training in career-oriented higher educa-
tion, university-company innovation areas, etc.).
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To encourage its science and technology talent to generate
knowledge, Catalonia must design measures to incentivise
the hiring of people with these profiles in the business world.
And, at the same time, it must adopt measures to attract knowled-
ge from abroad. The Industrial Doctorates Plan, the recent recogni-
tion of the transfer of university teaching staff’s six-year periods of
activity as part of their assessment, and the non-competitive
funding achieved by scientific institutions are actions that could
serve as examples for the government.

It is necessary to foster fields of innovation for research with a social
and educational impact and establish a mechanism for close com-
munication between universities and society that, within the
framework of the 2030 Agenda, guarantees coherence between
the challenges that society aims to meet and the research that
universities conduct or should conduct.

In this sense programmes must be promoted to incorporate
professionals into areas of innovation and research through indus-
trial doctorates of the social and educational type, in which public
administrations can also participate, in addition to the creation of
jobs with scientific and technical profiles associated with innova-
tion.

An innovation system is made up of a complex network of relations
between a large and highly diverse number of agents that act on
the sectoral or territorial scale. If the system is to be efficient, its
governance mechanisms must be capable of aligning objectives,
defining priorities and distributing competencies within the system.

The ministry responsible for knowledge must coordinate all the
policies of its sphere. As the Science Bill proposes, the Inter-minis-
terial Commission for Research and Innovation (CIRI) would be the
coordination body for competencies of the Government of Catalo-
nia in terms of fostering scientific research and development, inno-
vation and transfer, in addition to the systematic assessment of the
results. And the Catalan Council for Research and Innovation (CO-
RICAT) would be the Government of Catalonia’s advisory body on
these matters.

Innovation policies must be defined to meet the major global
challenges facing society and the business fabric. Catalonia is
committed to making progress towards a knowledge society that
has a competitive economy based on innovation and is efficient in
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the use of resources. This commitment must also comply with the
United Nations 2030 Agenda for Sustainable Development. There-
fore, above all we must define our actions in accordance with Euro-
pe’s strategy. It is important, then, to have a presence in the deci-
sion-making bodies of these strategies.

To be efficient, this public effort must be coordinated by the minis-
tries of the Government of Catalonia and their dependent or asso-
ciated bodies. Only this way will the public promotion of private
innovation and R&D be effectively capable of impacting the Catalan
economy’s main indicators of innovation and competitiveness to
such an extent as to exceed the European average.

Change in RIS indicators for Catalonia compared to the European Union 2011
average (static)
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The graphic shows that the relative values for Catalonia have hardly changed this decade with respect to
the European Union 2011 average, beyond lengthening the points where it exceeds the European
average. In other words, in the last decade, marked by the global crisis that began in 2008, Catalonia has
failed to improve in any of the indicators where most needed, thus it has lost relative competitiveness
because most European regions have improved on the average.
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1. Progressively and continuously increase public investment in
R&D&I to 1% of GDP, while incentivising private investment,
which should reach 2% of GDP in the same period.

2. Promote R&D and business innovation within the framework of
RIS3CAT 2021-2027 with public support for the execution of
projects carried out in the environment of Catalan innovation
ecosystems. The projects must meet the challenges of innova-
tion in terms of technology, territory and value chains and be the
driving force in priority areas (mobility, sustainability, industry 4.0,
well-being, culture and creativity, etc.). The instruments suppor-
ting the projects must be efficient enough to guarantee the provi-
sion of resources to companies with an intensity that mobilises
private investment, while ensuring flexibility in the administrative
management of grants.

3. Foster a programme to support the creation and growth of com-
panies based on knowledge and deep tech in collaboration with
local agents, parks, incubators, accelerators and other agents.
This must be in connection with international ecosystems
supporting the scalability of companies.

4. Create agile financial instruments based on new mixed formulas
to accelerate the growth of innovative companies with a high
potential for growth included in the Government of Catalonia’s
register of innovative companies and scale-ups.

5. Establish public-private collaboration agreements to foster the
creation of innovation hubs that facilitate contact between the
supply and demand sides of technology, including technological
testing infrastructures.

6. Create a technological transformation programme for Catalan
companies, with an emphasis on SMEs and micro-enterprises,
to knit a technologically advanced and sustainable business
fabric and facilitate the systematisation of innovation, disruption
and the adoption of new technologies.

7. Create an industrial and intellectual property (IP) stimulation office
to coordinate actions, provide a training programme, revitalise
intangible assets, and provide incentives for their protection and
a fund to defend Catalan IP.
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10.

11.

12.

. Support EURECAT as a Catalan technology centre to comple-

ment the rest of the country’s innovation agents, seeking syner-
gies between EURECAT and other elements of the system, such
as science and technology parks, the TECNIO centres, university
transfer offices and companies.

. Consolidate EURECAT as a Catalan technology centre and foster

its growth so it becomes big enough to meet the needs of the
Catalan ecosystem, taking into account the characteristics of the
micro-enterprise and SME system, and so it can be comparable
to the leading technology centres.

Prepare a Catalan technology roadmap to ensure the provision of
technology to companies with the participation of universities,
research centres, technology centres and other organisations in
the research and innovation ecosystem, and foster a Catalan
alliance between all the agents.

Recognise the key agents in the Catalan transfer and innovation
ecosystem (the most representative innovation companies, tech-
nology agents, ecosystems, professionals, and business organi-
sations, among others) and systematically promote their
cross-cutting and transdisciplinary collaboration by means of new
collaboration mechanisms (consortia, partnerships, innovation
corridors, hubs, etc.) on both the intraregional and interregional
scales.

Foster inter-ministerial and territorial coordination based on the
following governance system, which is proposed in the Catalan
Science BIll:

Presidency
of the Government
of Catalonia

Ministries of the
Government of Catalonia
Planning

CORICAT
(Catalan Council for Research
and Innovation)

CIRI
(Inter-ministerial Research
and Innovation Comission)

Research and
innovation plans
RIS3CAT

Ministries of the
Government of Catalonia
Execution
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Territorial coordination - CCIT
(Territorial Innovation
Coordination Council)

Catalan Business Council
(CCE)

PNI
(Catalan Agreement
on Industry)

Internationalisation
of PN@SC Accié
International Trade
and Investment Offices
Knowledge and innovation
antenas abroad
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13.

14,

15.

16.

17.

18.

19.

20.

Consolidate programmes to highlight technology and knowledge
and transfer them to public agents, with a special emphasis on
SMEs:

e |ncentives for knowledge appreciation and transfer projects in
various stages of maturity.

e Support for the knowledge appreciation and transfer units of the
various knowledge agents.

Establish a university-business communication mechanism to
bring the professional profile needs of the industrial and produc-
tion fabrics characteristic of each territory more in line with the
study plans of the dual university system.

Reinforce programmes designed to promote the incorporation of
talent into companies and the creation of jobs that take into
account scientific and technical profiles and new basic and
advanced digital skills. Also include new professional profiles
associated with innovation and the development of new busines-
ses brought about by new technologies.

Consolidate an innovation ecosystem in Catalonia that is interna-
tionally recognised and connected.

Invest 0.1% of GDP in business innovation with a public contribu-
tion (from all public administrations), to be made in the future (with
the Government of Catalonia contributing a maximum of 50% by
2030), of a minimum of €220 m per annum as an incentive to
mobilise private investment in R&D&.

Develop instruments and mechanisms to attract public and priva-
te funds to increase and accelerate the transfer and use of basic
research in companies.

Invest 3% of the Government of Catalonia's public procurement
budget in innovative public procurement to develop a coordina-
ted technology policy and create new solutions. And therefore,
niche segments that adopt new technologies and are based on
industrial and national challenges. To do so, Catalan innovation
companies and technology agents must be prioritised to perfect
globally applicable technologies, with special attention to SMEs
and micro-enterprises.

Create and stimulate the Catalan Research and Innovation Portal,
to integrate all the information of the public and private R&D&
ecosystem and share it with the business fabric.
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21. Coordinate the policies and instruments of the various ministries
of the Government of Catalonia that execute research and inno-
vation policies and programmes in accordance with the PN@SC,
the PNI, RIS3CAT, SmartCatalonia and any and all present and
future government agreements and strategies in the business
area related to innovation. Governance should be multilevel (local,
regional, state and European) and foster the collaboration of the
various agents, seeking synergies with the combination of diffe-
rent sources of public and private funding.

22. Foster an entrepreneurial model that incorporates training, curri-
cular and professional career aspects in the area of research and
innovation, while recognising and fostering the ability of compa-
nies to provide training.
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6. The territory, the regions and the cities, an opportunity

In the globalised world, knowledge and innovation are essential to
improve the competitiveness of companies and the personal and
professional development of people. This is a challenge that, with
the help of new technologies, and placing knowledge within ever-
yone’s reach, makes it possible for all territories to realise their
economic development potential. Paradoxically, globalisation also
fosters regionalisation: globality can be perceived from any point on
the planet and all these points are accessed and impacted by it.
Local singularities have value in the global world.

Since its establishment, the European Union has had two souls:
that of a union of states, with their necessary confluence of
interests, and that of a union of societies (of citizens) with common
cultural roots that are better developed in harmony. This is the
aspect of the EU considered to be the Europe of the Regions, and
the European Regional Policy is its main instrument (more than
40% of European funds are allocated to regional development).

Catalonia is one of more than 270 European regions, but it
cannot be identified as a simple region. Its human, cultural,
social and economic dimensions are those of a medium-si-
zed European state (the majority of EU28 states are smaller than
Catalonia).

The European map of regions and, specifically, comparisons with
the leading countries and those that are similar to Catalonia in
terms of population and economy show that regions with their own
territorial development powers are typically smaller than Catalonia
(€15-25 bn annual GDP per million inhabitants).

In the eyes of the European Union, Catalonia behaves, therefore,
and in spite of its human and economic dimensions, as a single
region with competencies. It is, in its development, equivalent to a
centralist vision. This is why the application of European regional
development concepts and policies to Catalonia as a single region
limits us.

The regional policy does not focus on redistribution, but on growing
distributed internal capacities. The different capacities of each part
of Catalonia must all be honed to benefit the country as a whole.
Innovation policies must be oriented to the economic situa-
tion of each region and, although the Barcelona metropoli-
tan area is by far the most powerful, every single business
fabric in Catalonia offers a diversity of singularities and
opportunities that should be tapped. A policy that allows us to
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identify and strengthen local and regional relations between busi-
ness fabrics and regional knowledge systems is, therefore, neces-
sary, especially in medium-sized university cities.

Following the European regional policy of the Research and Innova-
tion Smart Specialisation Strategy (RIS3), which identifies knowled-
ge as one of the foundations of regional development strategies,
the concepts and objectives developed in the Catalan Agreement
on the Knowledge Society can be applied to the various regions of
the country.

In fact, the Committee of the Regions (CoR) promotes measures on
the regional scale to transform research results into innovation, as
well as measures for the construction of a regional innovation capa-
city based on smart specialisation (RIS3) and inter-European coo-
peration.

Even though the European regional policy identifies the regions’ as
its interlocutors, there is nothing to stop us implementing an internal
regional organisation, on the NUTS 3 level, to which part of the
responsibility for developing RIS3 strategies could be transferred,
which is how it is done in the majority of European countries.

Regional innovation ecosystems are based on a modern form of
co-responsibility shared by society, business and the public autho-
rities in the development of policies. This is the case to the extent
that regional collaboration may be pioneering in the formation of
groups on the European scale with different capacities and specia-
lisations and in the promotion of social innovations for European
use. This makes sense, given that these regions or subregions may
be more efficient in the development of the smart specialisation
strategies promoted by the European Union because they are
better able to channel bottom-up transformations and foster the
change in mindset that entrepreneurship requires.

Innovative communities and organisations operate in ecosystems
made up of systemic relationships and networks, where the
borders are often blurred. They are open ecosystems, where socie-
ty’s transformative processes interact more with cities and with the
regions driven by these cities. Interaction between people and
digitisation and between organisations and technology fosters and
promotes the decentralisation of innovation in the form of collabo-
ration, the network culture and entrepreneurial discovery.

7. European classification of statistical territorial units: NUTS O for states; NUTS 1 for small countries and
certain areas of large states, etc. The NUTS 2 regional level is the basic level in the development of
European cohesion and regional development policies. It is mainly used in the compilation of data and
statistics and, therefore, in interregional comparisons.
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It is essential for each territory to be able to state its aims
and propose its own sustainable development commitment.
Universities, cities and industrial environments provide this interac-
tion with the framework it needs to understand and implement the
fundamental activities of innovation and change. It is necessary,
then, to analyse and discuss the need for and emergence of regio-
nal development policies that cover R&D&l, so these policies can
adapt to the various situations of the Catalan territory.

It is also very important for Catalan companies to be able to access
real technological and economic development to fight off strong
global competition, and this is not possible if we do not have instru-
ments and people with the skills necessary to transform Catalonia
into a leader in R&DA&. In this sense, an important role is played by
facilitation elements such as science and technology parks and
other similar or territorial structures, due to their functions and their
territorial distribution.

It is also of capital importance for each Catalan territory, according
to its needs and potential, to be aware of and make the effort
necessary to meet this challenge. For this reason it is necessary for
knowledge and innovation to be universal for everyone, wherever
they live, and to prevent the fracturing of territorial knowledge.

Catalonia’s business sphere already shows a development
discrepancy between the most populated and metropolitan
areas and the rest of the territory. Accordingly, the Barcelona
metropolitan area is home to 46% of Catalan companies and 52%
of Catalonia’s GDP. It also plays host to almost 350 R&D&I centres
and entities and has an ecosystem of more than 1,500 start-ups,
making Barcelona the fifth largest hub in Europe and the largest in
Southern Europe.

The aim of securing a place for Catalonia among the leading inno-
vative regions opens up a further two challenges: growing and
funding R&D&I in all metropolitan areas and expanding R&DA&
policies to cover the entire territory.

The Government of Catalonia’s implementation of the framework of
R&Da&l policies in relation to both its own resources and those of
Europe (Research and Innovation Strategy, ERDF) adheres to
equality criteria and shows no territorial bias. RIS3 should be
increasingly introduced and internalised as a paradigm of European
policy on regional development.

Strategies to involve and seek the participation of the most periphe-

ral areas must be sought in order to meet these challenges. These
strategies must also take into account the internal balance of the
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ecosystems. In summary, it is necessary to identify interterrito-
rial and intraterritorial balance strategies to prevent an

accumulation in the centre to the detriment of the periphery.

We must identify elements of Catalan planning and development
policies that could fall under the responsibility of intermediate regio-
nal entities, ensuring that a fair territorial balance is struck. We must
also identify the agents of each ecosystem and recognise their
singularities. We need to adapt to European policies on the territo-
rial definition of knowledge regions in order to operate on the same
level and be competitive. This means developing components of
Catalan innovation policies and RIS3CAT on the regional scale,
respecting the definition process and rules of the ERDF Regional
Operational Programme.

Therefore, we need human, economic and knowledge criteria to
carry out a bottom-up identification of Catalonia’s knowledge
regions and to ensure equal participation in the definition of knowle-
dge access needs and in the definition of R&D&l policies. That is,
knowledge regions that fully develop the concepts of citizen
science and science at the service of people and their values
as the base of the Catalan knowledge society, in addition to
science conducted with people, regardless of age, based on their
skills and knowledge, their virtues and sensitivities, which are
normally deeply rooted in a specific territory.

Having more contained knowledge regions, with very small popula-
tions, very few knowledge structures (universities, R&D centres,
etc.) and small-scale economic dimensions should make it easier
for Catalan R&DA&I policies to adapt to the characteristics of the
production fabric of each internal region and improve its results.

We should take into account that Catalonia’s local administrations
have worked on the economic transformation and innovation capa-
city of the territory through Territorial Specialisation and Com-
petitiveness Projects (PECTs), which have made a significant
contribution to smart specialisation, improving competitiveness, job
creation and, to the extent possible, the creation of links to the
international value chain.

Additionally, we should not overlook the involvement of the social
and cultural agents of the various cities in the identification of
challenges in the territory and in the proposal and design of social
and community research and innovation projects, to which univer-
sities may lend their services. This allows part of the resources
society places at the disposal of higher education, research and
innovation to be given back to it.
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An analysis of the almost 280 regions included in the RIS shows
that among the leaders and the strongest innovators there are
more than 30 with a population of fewer than 1.5 million inhabitants
(and six with a population under 600,000). All of these are characte-
rised by having a developed university system, with research
universities and applied sciences universities, in addition to some
innovation infrastructures.

This process will require, then, two very specific actions: identify the
minimum requirements for Catalan regions to become a Territorial
Innovation System (TIS) and determine the common elements to be
incorporated by the governance models of each one of these
knowledge regions.

Population distribution of European Territorial Units for Statistics NUTS2
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Catalonia appears as the fourth largest (only 3 higher: Paris, London and Andalusia), of the 276 NUTS2 regions in the European Union. This means Catalonia is
among the top 2% largest regions in the NUTS2 statistical classification, surpassed only by another Spanish region and the large metropolitan areas of Paris and
London, which is indicative of the anomaly. By size Catalonia should be NUTS1 and be divided into several NUTS2, which have an average size between 1/4

and 1/4 of Catalonia, depending on the indicator.
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Agreements. Strengthen the Catalan regions

1. Continue supporting territorial strategies with a broad consen-
sus, driven by the agents of the territory that organise projects
with operations and actions for the economic transformation of
the territory, which associate the work of Territorial Specialisa-
tion and Competitiveness Projects (PECTs) with territorial
network perspectives to improve economies of scale and foster
comprehensive development.

2. Foster regional innovation, testing out broader territorial areas
and approaching the limits of the European concept of knowled-
ge region:

e The approximate dimensions of Catalan knowledge regions
would be:
- 400,000 to 600,000 inhabitants.
- A GDP of €10-15 bn.
- A university with R&D activity.

3. Create an innovation and development body in each knowledge
region to manage its governance, strategy and relations
between public and private agents, with specific areas of action
in innovation and development.

4. Promote regional information systems (indicators of the Regional
Innovation Scoreboard) in the area of the knowledge regions.

5. Provide them with part of the resources that Catalonia already
allocates to development policies based on R&D&l (15%).

6. Work on the negotiation of competencies between administrati-

ve levels to make decision-making more subsidiary (closer to the
user) and coordinated (territorial balance).
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Becoming a knowledge society is within our grasp

The central theme of the Catalan Agreement on the
Knowledge Society is the objective of securing a place for
Catalonia among the countries that are today considered to
be knowledge societies. This will be achieved by becoming one
of the leading regions in innovation and scoring above the
European average in all related indicators. The period to achieve it
is defined on two levels: a long-term consolidation horizon, given
the great distance to be travelled in some of the main indicators,
which could be some time this decade, with the deadline of 2030,
and an initial operational level within the five-year period from 2020
to 2024, in which it will be necessary to cover 75% of the ground
described in the final objectives.

Apart from the ultimate long-term goal and the intermediate
mid-term goal, the various proposals of the PN@SC to improve
Catalonia’s innovation, competitiveness, growth and well-being
can be summarised in four singular characteristics:

1. SMEs and micro-enterprises form the majority of our produc-
tion fabric. Proposals about the innovation system, people,
talent and economic resources adopt a special approach to the
needs and set-up of these types of companies in order to make
knowledge transfer, the hiring of talent and the public promotion
resources of private R&D more effective.

2. Discontinued and uniform organisation of higher education.
Proposals concerning the knowledge system, people, talent and
economic resources develop a solid response to this problem,
within the limitations of the legal powers currently assigned to
Catalonia. These are proposals that focus on coordination, dua-
lity and recognition to make progress towards more European
and more effective standards regarding higher education organi-
sation and professional careers.

3. Single development policy despite the large territorial dimen-
sion. Debates and agreements regarding the territory, regions
and cities indicate a clear response to the demands and propo-
sals of the entire Catalan territory in terms of its R&D&!I develop-
ment and specialisation, which are complemented with measu-
res in research infrastructures, taking into consideration the terri-
torial dimension in their cooperation and their network in Catalo-
nia.
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4. There is a need for a Catalan Science Act. The working group
on the research system is the one that has contributed the most
to drafting the Catalan Science Bill, and, in conjunction with the
innovation system and research infrastructures working groups,
it has produced a series of reflections and accords that are
based on and apply the vision, policies and stability of this future
law.

To accomplish the objectives it is essential to have an annual
monitoring mechanism, both for the application of the Government
of Catalonia’s policies and smart specialisation strategies and for
the indicators proposed to assess each one of the areas or pillars
of the PN@SC.

This monitoring must include studies and reports on the
assessment of the proposed indicators, in addition to the creation
of the instruments necessary for their promotion and achievement.

This monitoring should include and serve the future work of any
bodies of the CIRI and the CORICAT that may be constituted based
on the approval and application of the Catalan Science Act. It will
also be especially necessary to consider monitoring the European
R&D policy programmes with which we are aligned or whose
standards we share, such as Horizon Europe and RISS.

We will end how we started. Progress, prosperity and
well-being can be achieved only by countries that decisively
commit to the knowledge society. Reaching the horizon we
have set in this document is not only desirable, but necessary. It is
not a pipe dream, it is within our grasp. The Catalan
Agreement on the Knowledge Society is the tool that will
make it possible. Only this way can we make progress towards a
fairer, more cultured, more civil, more open, more competitive and
more democratic society. Let’s get to work!
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As annexes, this document includes the set of main indicators that have been used in the diagnosis of
the situation and in the definition of the objectives (annex A), in addition to two additional documents
that contain operational proposals, which are more specific than those generally included in the
PN@SC and based on the contributions of the participatory process (annex B) and the reflections and
agreements of the Advisory Board (annex C). There is also a financial report that covers all the
proposals of the PN@SC with financial implications and estimates its economic impact (annex D) and
finally there is the framework of rights and obligations of the Catalan university system (annex E).

The PN@SC has its own permanent website, where you can access all the documentation used
by the various working groups to prepare the objectives and the proposals submitted to the
Permanent Board and the Plenary, organised by working group. This documentation is represented
in annex F.
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PN@SC monitoring indicators

Basic q Objective | Objective
Indicator level 1 Indicator 2024 | 2030

Percentage of the population aged 30-34
with tertiary education

Percentage of the population aged 25-64
in lifelong learning

2019  50,6% 70%

2019 9,3% 15%

Population aged 20-24 with secondary or higher
education (upper secondary diploma, vocational 2018 751% 83,4%
training or university degree)

Population with higher education
over the EU28 average

Lifelong education over the EU28 average 2019  67,4% 100%
Number of R&D researchers 2017 28.922 35.625

Percentage of employment in the knowledge-intensive
sector with respect to total employment

Percentage of people employed
in knowledge-intensive industries

Public spending on education as a percentage

2019 129,1%

2015 10%

2016 4,54%

of GDP 2017  3,56%

Total spending on R&D as a percentage of GDP 2018 1,52% 2,12% 3%
Public spending on R&D as a percentage of GDP 2018 0,58% 0,75% 1%
Total percentage of private spending on R&D 2018 61,56% 64,6% 66%

RIS index value
(percentage over EU28 average)

RCl value (EU28: 0) 2019  -0,17 0

GDP at purchasing power parity per person currently
employed (percentage over EU28 average)

Gini coefficient (O equality; 1 inequality) 2014 0,34

2019  77,6% 100%

2018 104,5%

Catalonia’s rank in the EU Regional Social Progress

b 2016 65,51%
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PN@SC monitoring indicators

General q Objective | Objective
Indicator level 2 Indicator 2024 | 2030

Higher education Number of official tertiary education students 2017-18 337.650
indicators

Percentage of tertiary education students
over the total number of students

First-time graduation rate (for all the population

201718 21,0%

of graduation age) at university bachelor's 2016 37,86%
degree level

Number of Catalan universities in the Times Higher 2019 3
Education (THE) ranking of Europe’s top 100 universities

Percentage of foreign master’s degree students

enrolled in tertiary education 2017 35,0%
Gender pay gap percentage 2016 14,9%
Employment rate of recent graduates 2017 77,7%

Percentage of the active population working in jobs

that typically require tertiary education 2017 25,9%

Percentage of students enrolled
in STEM courses

Number of doctoral graduates per 1,000 inhabitants 2018 2,32

2018 24,1%

Average age of permanent university teaching staff 2017 49
Research Annual spending on R&D at current rates
indicators and as a percentage of GDP 2018 1,52%
Internal R&D spending of the public sector
(percentage of GDP) 2018 0,58%

R&D spending of companies

(percentage of GDP) 2018  0,94%

Percentage of the Government of Catalonia's budget
allocated to R&D&I (programme 57)

Publications/1,000 inhabitants

Percentage of open-access publications
with respect to the total number of publications

Percentage of European funds from the current framework
programme received in Catalonia with respect to the EU

R&D staff in FTE 2018 51.830

Number of researchers in FTE
per 1,000 workers

201418 2,7%

International co-publications

(over EU28 average) 2019 132,5%

Most cited publications (over EU28 average) 2019 121,4%
Public spending on R&D (over EU28 average) 2019 108,6%
Private spending on R&D (over EU28 average) 2019 103,3%

Spending on innovation (excluding R&D)

(over EU28 average) 2019 54,2% 100%
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PN@SC monitoring indicators

General . Obijective | Objective
Indicator level 2 Indicator @ 2024 2030
Innovation Number of start-ups 2019 1.504
indicators Number of research spin-offs
(universities and centres and ICTS)
Patents/GDP
Weight of the high- and medium-technology sectors 2019 8,30%
Product/process innovation
(over EU28 average) 2019 60,5% 100%
Marketing/organisational innovation
(over EU28 average) 2019 88,7% 100%
SMEs with innovation in in-house capabilities
(over EU28 average) 2019 56,1% 100%
Collaboration between innovative SMEs
(over EU28 average) 2019 85,0% 100%
Public-private co-publications
(over EU28 average) 2019 123,3%
PCT patent applications 0
(over EU28 average) 2019 108,4%
Trade mark applications 0
(over EU28 average) 2019 222,5%
Design applications (over EU28 average) 2019 113,6%
Employment in high- and medium-high-technology
and knowledge-intensive services (KIS) 2019 124,6%
(over EU28 average)
New sales by market/company
(over EU28 average) 2019 115,7%
Execution GDP at purchasing power parity per inhabitant 2018  113%
indicators (percentage over EU28 average) °
Glass-ceiling index (1 indicates equality) 2018 2,033
Impact Human Development Index (HDI;
indri’cators the closer it is to 1, the higher the degree of well-being) 2017 0,904
Catalonia’s rank in the EU Regional Social Progress
Index 2016 65,51
Productivity per hour worked (in euros) 2017  37,9%
Average salaries of workers with higher education 2019 5%
(percentage in excess of €2,000/month) °
Unemployment rate of people under 25 2019 26,2%
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PN@SC monitoring indicators
Higher Education . Objective | Objective
Indicator level 3 [Pty 2024 ]| 2030

Execution Number of students
indicators in university higher education

Number of students
in non-university higher education

Percentage of students in higher education
over the population aged 18-24

Efficienc Ratio of students per teacher
indicatorlé in tertiary education 2018 17

First-time graduation rate
(for all the population of graduation age) 2016 37,86%
at university bachelor's degree level

First-time graduation rate

(for all the population of graduation age) 2016 20,62%
at university master’s degree level
Number of Catalan universities in the Times Higher 2019 3

Education (THE) ranking of the world’s top 500 universities

Number of Catalan universities in the Times Higher 2019 8
Education (THE) ranking of the world’s top 1,000 universities

Number of Catalan universities in the Times Higher 2019 3
Education (THE) ranking of Europe’s top 100 universities

International Percentage of foreign bachelor’'s degree students

indicators enrolled in tertiary education 2017 7.2%

Percentage of foreign master’s degree students

enrolled in tertiary education 2017 35,0%

Equity Percentage of new students

indicators aged 18-24 with parents 2015 35,5%
with no tertiary education
Matriculation fee (average) 2018 1.760
Percentage of students who pay matriculation fees 2019 73,3%

Percentage of university students

with a grant based on socio-economic needs 2018 20,44%

Average grant amount 2019 2.017
Equalit Percentage of women aged 25-64
in?jicatgrs in lifelong learning 2019 10,8%

Percentage of men aged 25-64
in lifelong learning

Percentage of women aged 30-34
with tertiary education

Percentage of men aged 30-34
with tertiary education

Gender pay gap percentage 2016 14,9%

2019 7,8%

2019 57,1%

2019 43,9%
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PN@SC monitoring indicators

Higher Education
Indicator level 3

Employability
indicators

Quality
indicators

STEM
indicators

Continuing
Higher Education
indicators

Research
indicators

Indicator

Employment rate of recent graduates

2017

77,7%

Objective | Objective

Percentage of the active population working in jobs
that typically require tertiary education

2017

25,9%

Percentage of the active population
with higher education working in jobs that typically
require higher education

2017

21,5%

Percentage of the active population
with higher education level but not working in jobs
that require higher education

2017

20,6%

Number of qualifications with AQU Excellence
Accreditation

2018

16%

Number of institutional surveys on student’s
situations and opinions

2019

Percentage of students enrolled in STEM (science,
technology, engineering and mathematics) courses

2018

24,1%

Number of bachelor’s degrees that can be accessed
from advanced vocational training

Number of double degrees

2019

Number of career-oriented campuses attached to universities

2019

Number of career-oriented qualifications at EQF levels
5-8 with AQU accreditation

Continuing higher education at university foundations
(number of students)

Continuing higher education in a non-university area
(number of students)

Number of doctoral graduates per 1,000 inhabitants

2018

2,32

Number of predoctoral and postdoctoral employees per 100

members of the teaching and research staff with stabilised positions
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PN@SC monitoring indicators
Higher Education . Objective | Objective
Indicator level 3 [Pt 2024 ]| 2030

Human resources Average age of permanent university teaching staff 2017 49
indicators

Average age at which permanent teaching 2017
and research staff achieve stabilisation

Percentage of doctors over the total teaching
and research staff at universities (full-time equivalent)

41,5

Number of Serra Hunter positions offered

Average productivity bonus for permanent
teaching staff (teaching, research, transfer,
management)

Number of ICREA Academia researchers 2019 120 170
Number of unique fields defined

Percentage improvement in research and teaching
staff and percentage of ongoing six-year periods
of activity in “unique” fields

Percentage of permanent medical doctors
with a doctorate at university hospitals

Percentage of positions associated with permanent
medical doctors at university hospitals

Economic Annual spending per student
indicators at higher education institutions
(non-financial operation expenses)

Spending on higher education with respect to GDP 2016 1,14% 1,37%

Spending on university education with respect
to the total ministerial budget of the Government 2020 4,08% 4,4%
of Catalonia

Amount allocated to university grants
(AGAUR): €m 2020 105,7
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PN@SC monitoring indicators

. Obijective | Objective
T-T=T=

Execution Annual spending on R&D at current rates

indicators and as a percentage of GDP 2018 1,52% 2,12% 3%
}Bﬁgﬂggg;pgggfg of the public sector 2018 058% 0,75% 1%
éﬁ‘%gﬁ%%ﬂ”o% gg;’)mpa”'es 2018 094% 137% 2%
Total spending on R&D (€m) 2018 3.512,7 4.770 7.500
Total spending on R&D per capita 2018 466 1.000
Public spending on R&D (€m) 2018 1.350,3 2.500
Private spending on R&D (€m) 2018 2.162,4 5.000
F€or:]e)ign R&D funding in Catalonia 2016 246,87

Percentage of European funds from the current framework 2018 2.26%
programme received in Catalonia with respect to the EU D70

Number of European Research Council (ERC) grants 2018 41
awarded in Catalonia per million inhabitants

Total competitive funds won

Total international competitive funds won

Total national competitive funds won

Total budget allocated to supporting/fostering
transfer and innovation (programme 574) 2018 21,09 86 110
in €m

(Cé%/)ernment of Catalonia funding of R&D&I 2018 747.8 1100 1600

Percentage of the Government of Catalonia's budget
allocated to R&D&I (programme 57)

Percentage of open-access publications
with respect to the total number of publications

Number of departments with SDUR1 research grants:
research departments

Number of departments with SDUR2 research grants:
departments of excellence

Number of CERCA centres rated “A” 2016-19 22

Number of university hospitals
with research structure 2019 9

Number of scientific publications
Number of scientific co-publications
Publications per 1,000 inhabitants 2017 15,76

Number of research infrastructures
of each defined type

Directorate-General for Research spending allocated
to major infrastructures

Percentage of Directorate-General for Research
spending allocated to major infrastructures

with respect to spending allocated to R&D

by the Government of Catalonia

Number of open access publications produced
by Catalan public universities
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PN@SC monitoring indicators

Execution
indicators

Equality
indicators

Percentage of open access publications
produced by Catalan public universities
with respect to the total number of publications

Objective | Objective

Number of open access publications
that can be consulted on the Catalan Research
Portal

Percentage of ERDF funds executed in R&D&
with respect to the total ERDF funds allocated
to R&DA&I in each operational programme

RIS normalised value (2011 base value of 100)

of most cited publications 2019 107,45 134,96
RIS normalised value (2011 base value of 100)

of international co-publications 2019 159,14 23542
H2020 European funds won per million inhabitants 2018 145

% of ERC Starting Grants over the total 2007-18 23,68%

% of ERC Proof of Concept Grants over the total 2007-18 34,19%

RIS normalised value (2011 base value of 100)

of public-private co-publications 2019 102 159,25
RIS normalised value (2011 base value of 100)

of PCT patents 2019 76,83 123,86
Full-time equivalent staff in R&D

over the total working population 2019 1,63% 1.94%
Full-time equivalent researchers 2019  0.95% 1 03%

over the total working population

Percentage of women researchers in R&D

2017  39,4%

Percentage of women who work as R&D staff
with respect to the total

2017  41,99%

Proportion (%) of women academic staff
by rank and total

Total bibliometric impact

2014-18 187.986,82

Total bibliometric impact
percentage of universities

201418 41,75%
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PN@SC monitoring indicators

. Objective | Objective

Impact Total bibliometric impact percentage
indicators of research centres

Total bibliometric impact percentage )
of hospitals and health 201418 34,84%

Total bibliometric impact percentage
of companies

Publications with international collaboration
(per million inhabitants)

Scientific publications among the 10 most cited
in the world over the total publications 2014 11,5%
of the country

Foreign doctoral students over the total number
of doctoral students

201418 20,65%

201418 2,76%

2016 1.370

2017 23,18%

Global Talent Competitiveness Index 2018 57,7
Percentage of H2020 European projects directed

at subjects included in the SDGs 45%
(by keyword)

Percentage of funds won in H2020 projects

directed at subjects included in the SDGs 42%
(by keyword)

R&D staff in FTE 2017 48.552,4

Percentage of R&D staff hired

by companies 2017 48,48%

Human resources Total number of researchers 2017 28.921,7 35.625
indicators ; ; e :

Number of researchers in public administration

and higher education 2017 16.977,9

Number of researchers in companies 2017 11.943,8

Scientists and engineers with respect to the active population 2017 7

Number of researchers in FTE

per 1,000 workers 2017 8,72

Number of ICREA researchers 2018 264 300

Number of Fl and BP grants offered
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PN@SC monitoring indicators
Objective | Objective

Innovation Indicator

Execution
indicators

Number of industrial doctorates

Venture capital spending (percentage of GDP)

PCT patents (RIS normalised value)

Patent applications over GDP (in billions) 2011 2,31

Trade mark applications over GDP

(in billions) 2014 10,94

EU design applications over GDP

(in billions) 2014 1,17

Number of technology centres that attract more external

resources than the public resources they receive

Catalonia’s rank in innovation: RIS 2019 140 100 80

Catalonia’s rank in competitiveness: RCI 2019 161 80

Catalonia’s rank in wealth: GDP per capita in PPS 2018 113

over EU28 average

Catalonia’s rank in well-being: Social Progress Index

(SP1)

Percentage of SMEs with product or production

process innovations 2019 11,30%

Percentage of SMEs with marketing or organisational

process innovations 2019 32,20%

Percentage of SMEs that innovate in-house 2019 6,00%

Percentage of innovative SMEs that collaborate

with other SMEs 2019 3,70%

Proportion of SME turnover over total business

turnover 2019 n.d.

Public-private co-publications, Catalonia 2019 1123

Private co-funding of public spending on R&D 2019 n.d.

Percentage of employment in the knowledge-intensive

sector with respect to total employment

Productivity per hour worked (in euros)

Percentage of high- and medium-high-technology o

sector exports over total exports 2018 59.8%

Percentage of knowledge-intensive

service exports n.d.

over total service exports

Innovation sales (new to the market n.d

and new to the company) over total turnover -

Weight of high-technology exports o

(pharmaceutical, electronic and ICT, aeronautical) 2018 10.9%

Employment in the industrial sector

(percentage of the total) 2019 18,10%

Weight of the high- and medium-high-technology

sectors (over total employment) 2019 8,30%

Employment rate

(over the working age population) 2019 55,10%

Opportunity entrepreneurs, motivational index o

(percentage of total entrepreneurs) 2019 56,50%
74
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PN@SC monitoring indicators
: . Objective | Objective

Execution Percentage of fast-growing companies
indicators (>10% per annum for at least 3 years),
measured in terms of employment

Percentage of companies with broadband
(Internet connection speed of at least 100Mb/s)

Days necessary to start a business

Turnover of EURECAT and attached centres (€m) 2018 73,6 180
Turnover of technology centres and TECNIO 2018 139,5
Number of start-ups 2019 1.504

Number of university spin-off companies

Number of research centre
spin-off companies

Evolution of revenue from licences

Regional Number of knowledge region proposals

Percentage of ERDF funds executed
in a decentralised manner

development policy
indicators
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Contributions of the participatory process of the PN@SC

The PN@SC was opened up to the public through a participatory
process designed to include everyone in the construction of a
shared strategy to make progress towards a knowledge-
based society and economy.

This participatory process, jointly organised by the Ministry of
Business and Knowledge (through the Secretariat for Universities
and Research) and the Government of Catalonia’s
Directorate-General for Citizen Participation and Electoral
Processes in October and November 2019, collected the main
ideas, opinions and proposals of the key actors of the knowledge
ecosystem and the public, who participated through an open
website.

Global figures of the participatory process

The main figures regarding the participatory process in relation to
attendees, bodies represented, contributions collected and other
data are presented below.

e 12 debate sessions: 10 towns, 7 territories, 5 sectors

- “Knowledge system innovation and transfer” session, held
in Sant Cugat del Vallés

- “The global dimension of the research system. Infras-
tructures” session, held in Barcelona

- “Talent” session, held in Barcelona

- “The global dimension of higher education” session, held
in Mataré

- “The economic dimension of the knowledge system”
session, held in Lleida

- “The economic dimension of the knowledge system”
session, held in Tortosa

- “The economic dimension of the knowledge system”
session, held in La Seu d’Urgell

- “The economic dimension of the knowledge system”
session, held in Vilafranca del Penedés
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- “The economic dimension of the knowledge system”
session, held in Girona

- “The economic dimension of the knowledge system”
session, held in Manresa

- “The economic dimension of the knowledge system”
session, held in Tarragona
A total of 250 participants
e 226 participants in the various in-person sessions:

- Virtually equal participation in terms of gender, with 50.53% men
and 47.87% women.

- The average age of the participants was almost 49 (48.81), with
an age range of 20 to 70.

- 90% of the 226 participants were born in Catalonia and the
majority lived in Barcelona. 7% were born elsewhere in Spain,
and 2% were born in a different part of the world. 1% of the parti-
cipants did not answer this question.

e 21 followers on the on-line platform, of which:

- 4 submitted contributions regarding the social impact of know-
ledge transfer.

- 1 was interested in talent attraction and retention, funding
and resources in research careers.

- 3 made contributions about the dissemination of professional
activity.
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¢ A total of 132 strategies discussed in the in-person and online
sessions:

- 129 corresponded to the work done in the sessions.

- 3 contributions were presented on line by the public on an
individual basis.

- 13 messages of support were given in various proposals.
- 8 comments on the proposals.

- The majority of the comments and messages of support were
received during the first few days of the participatory pro-
cess.

¢ 169 different entities participated in the in-person sessions held
throughout Catalonia:

- A total of 63 people stated they belonged to one or more
entities.

- The specified associations are: tourism, European, medical, and
university associations, chambers of commerce, entrepreneur
groups, feminist collectives, green consumption cooperatives,
care bodies, religious groups, foundations and research
centres, NGOs and development cooperation organisations,
political parties and political associations, senior professionals,
and scientific societies.
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Assessment of the contributions

The analysis of the more than 130 contributions submitted in the
process identified that:

® 30% (40 proposals) correspond to policies and actions that are
already being implemented by the Government of Catalonia
through the Ministry of Business and Knowledge or other compe-
tent ministries (mainly Education, Territory and Sustainability,
Health, and Digital Policies).

e Almost 60% (76 actions) in some way are already included as
proposals agreed by the working groups of the PN@SC. Some
of the proposals submitted in the participatory process led to the
reformulation, adaptation or improvement of a working group
proposal.

e Just over 5% (8 actions) were not taken into account becau-
se they explicitly refer to competencies that are beyond
the purview of the Government of Catalonia.

e 8 actions (slightly more than 5%) were submitted in such great

detail that they are reproduced below so they can be taken into
account as proposals in future developments of the PN@SC.
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Contributions of the participatory process not explicitly
incorporated into PN@SC

1. Modernise and rejuvenate universities so that innovation
forms part of their DNA.

® The university structure is not prepared for innovation. Its organi-
sation must change to make innovation a real priority, and this
means, among other things, that innovation must be valued in
professional careers, teamwork, usefulness for society...

e |t is necessary to work on innovation in a collaborative manner,
favouring the joint design of innovation projects by research
professionals and teaching staff, the government, companies and
society through participatory processes like the one being carried

out to prepare the Catalan Agreement on the Knowledge Society.

e Young research staff must be attracted to ensure the very survival
of universities and also to recognise and train talent and build
loyalty. A model similar to La Masia (FC Barcelona’s youth
academy) should be considered: train talent from the territory so
they can become professionals that are already familiar with the
country’s idiosyncrasies (“home-grown talent”).

2. Promote the use of technology by young people for aca-
demic purposes.

e Young people are very comfortable with technology, although
they generally use it for fun.

* This knowledge needs to be tapped for more educational purpo-
SEs.

e Achieving this will require teaching staff to reinvent themselves,
which could be done through training and the organisation of
congresses and meetings.

3. Foster multidisciplinary research projects.

e Policies to promote multidisciplinary fields have been mooted for

some time, but the assessments carried out so far seem to have
lambasted the concept rather than favour it.
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4. Create cross-cutting research areas.

e |t is necessary to create mechanisms that facilitate encounters
and interactions between different disciplines, which may genera-
te new value chains.

5. Create an instrument to externally absorb additional labour
costs associated with the stabilisation of research teams.

e Competitive funding (which is temporary) and labour legislation
seem to be at odds with each other. Research talent is generally
hired through competitive projects, which are characterised by
their temporary nature, but labour legislation forces us to make
them permanent.

e This produces a contradictory situation in which open-ended
hiring generates additional costs that research institutions find
difficult to cover. These additional expenses are prone to comple-
tely decapitalising a research group.

e This could be resolved by creating an external instrument (like in
the case of ICREA) to absorb the additional costs generated by
permanent research staff (compensation, etc.).

6. Include the financial contributions made by biomedical
healthcare in research.

e |t is necessary to identify and quantify the economic value of the
contributions to research made by biomedical healthcare.

e | egislation is necessary to ensure reinvestment in the healthcare
area and increase investment in accordance with needs. Legisla-
tion favours investment in the field of the pharmaceutical industry
and makes it very difficult (practically non-viable) to conduct
academic clinical trials at hospitals. Legislation should protect
academic clinical trials because they contribute basic knowledge.
The example to follow in this sense is the Swiss model.

e One of the fields in which the loss of public investment has been
most keenly felt is healthcare. Notwithstanding, it seems that
there has not been a corresponding decrease in the development
of knowledge. But it would be necessary to guarantee public
investment if it were concluded that the contribution of knowled-
ge made by this field is significant and has economic value.
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7. Foster mechanisms to attract private funding for research.

e All the measures to be implemented require sufficient funding, not
just public but also private.

e |t is necessary to facilitate mechanisms to attract private funding,
from both companies and society.

e To do so, standardised, easy-access platforms could be provi-
ded to enable microsponsorship.

e One option is to organise special events to garner support for
projects as a public dissemination strategy.

e |t is necessary to establish agile processes and mechanisms to
obtain long-term funding, such as royalties, and to establish or
adapt regulations that facilitate them.

8. Prepare and approve the sponsorship law.
e \We depend to a great extent on traditional bank funding, which is
reluctant to take risks. To foster venture capital investment it is

essential to favour alternative means of funding.

¢ This could be achieved with a good sponsorship law. It has been
mooted for many years but never developed.

e At the same time, a cultural change that favours microsponsors-

hip is necessary. In Catalonia we have La Marato (telethon), which
works and is essential. This culture needs to be fostered.
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The Advisory Board’s reflections and proposals

A total of 138 reflections, contributions and suggestions
have been made by the Advisory Board, the majority of which
have been identified as suitable for integration into the text of the
final document of the PN@SC as an addition or, in some cases, as

amendments or improvements to the drafting of the final proposals.

Of these 138, after the third meeting of the Permanent Board,
15 contributions are not directly identifiable in the text or in
the accords of the PN@SC basically due to competencies and
financial viability. Notwithstanding, the Permanent Board has
approved the 15 proposals and they have been incorporated as
additional proposals to be developed in possible future
policies implemented by the PN@SC. They are to be added to
the accords made by the seven Working Groups:

1. Make progress in the creation of modern and international
structures on the scale of the public university system
that focus on relating knowledge creation with innovation, such
as ISIS Innovation (Oxford University).

2. Generate, beyond establishing new “bases of the funding mo-
del of Catalonia’s public universities”, funding with a more
predictable distribution model that incentivises technolo-
gy transfer and the generation of employment, given that
they are clear multipliers of the value contributed to society by
universities that need to be strengthened.

3. Foster a more decisive policy in areas such as support for
technology platforms, clinical trials and location in inno-
vation environments (public research — companies — techno-
logy facilities), such as science parks.

4. Make better use of the RIS3CAT strategy, which was introdu-

ced as a key element to align Catalonia’s strategy on innovation
and competitiveness with the EU’s Smart Specialisation Strategy.
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5.

10.

Foster strategic planning actions that combine research
and innovation in new cross-cutting technological areas
that will in the very near future change the industrial and social
panorama of Catalonia, such as digitisation, big data, automa-
tion and robotics, and artificial intelligence. These plans should
be coordinated with higher education and urgent action should
be taken to update skills and courses of study.

. Foster the economic development of the territory through

research and transfer, in addition to the promotion of innova-
tion instruments. Universities and research centres should prio-
ritise the application of their knowledge and technology to the
improvement of the production fabric, making a special com-
mitment to SMEs and the early stages of spin-off companies
and start-ups.

. Insist on the need to train specialists in the field of knowle-

dge transfer and innovation, with a component of internatio-
nal mobility and experience in the economic world.

. Include more innovation criteria in official training activity

and promote an entrepreneurial culture. To achieve this it is
necessary to balance the acquisition of knowledge with new
skills that encourage innovation and entrepreneurship. The
objective of training institutions should be to identify talent and
the objective of governments should be to create opportunities
for young talent.

. Transform knowledge regions into modern industry 4.0 areas

around Catalonia’s industrial and innovation estates associated
with the activities of campuses (university or non-university),
research centres and environments, major knowledge infras-
tructures, and technology centres.

Take advantage of the business world’s commitment to cli-
mate change through the media and official information cam-
paigns with actions that reward companies with social recogni-
tion if they increase business R&D and public-private coordina-
tion.
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11.

12.

13.

14.

15.

Promote, in the priority sectoral areas, actions to attract innova-
tive and entrepreneurial talent. Foster the presence of interna-
tional start-ups in regional ecosystems and science and technology
parks, among others. Establish a foreign action programme that
promotes these sectorally powerful innovative environments in
Catalonia with a view to attracting companies and initiatives.

Ensure that the Government of Catalonia, through the PN@SC,
takes action on internationalisation, based on a network of
European sectoral innovation ecosystems. This network
would be a sectoral collaboration area on the European scale and
would facilitate the mobility and interaction of persons, projects and
companies (including spin-offs and start-ups) and backers within
this area.

Place more emphasis on innovation in intangible actions like
investments in organisational change, new business models,
and new work skills for the digital world (processes, organisational
structures, legal frameworks, risk management and business
models).

Identify and define the various innovation models and make
special reference to disruptions that promote innovations
that are key to the economic future of Catalonia, especially
those based on the Internet of things, big data, robotics and auto-
mation, and artificial intelligence.

Make red tape and bureaucracy more flexible and remove
the compensation limits in place for scientists and academics
who participate in technology or innovation companies (spin-offs
and start-ups). Contribute communication actions to the social and
institutional recognition of activities designed to bring knowledge to
the market, addressing social and economic challenges.
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Impact

The deployment of the accords and measures included in the
Catalan Agreement on the Knowledge Society (PN@SC) will have a
powerful impact on knowledge transfer and innovation in the
production fabric, transforming the Catalan economy and
improving its competitiveness indicators due to an increase in
knowledge-based activity.

This impact is divided into a direct component and an indirect
component. The direct component can be annually quantified,
during the first five years of the PN@SC'’s validity, as more than 2%
of Catalan GDP in the form of R&D&I spending and an annual public
funding level of 0.6% of GDP for higher education, of which only
40% (Frascati Manual) is counted as R&D. This means that in 2024,
with a projected annual growth in GDP of 2% (Catalan GDP
estimated for 2024: €250 bn), the measures and actions contained
in this Agreement will have a direct impact on 2.12% of Catalan
GDP (more than €5 bn) and on the almost €1 bn of university
funding that is not counted as R&D. Of this direct impact of more
than €6 bn, almost €1 bn would correspond to the R&D investment
made by the Government of Catalonia, which would increase to
€1.8 bn with the inclusion of university funding (due to the part not
counted as R&D). That is, a return of more than €3.5 per euro
invested.

In terms of employment, this investment is expected to increase the
number of R&D researchers and staff per million inhabitants by
25% (almost 7,000 more researchers in the direct employment
system), the proportion of which has an indirect and knock-on
effect on employment of between 2 (ACUP impact estimation) and
7 (ICREA impact estimation) researchers. The resultant additional
hiring of 7,000 to 40,000 people working in R&D, representing
more than 1% of total employment in Catalonia, must also be taken
into account.

And, moreover, there is a component that indirectly impacts the
economic system, which will substantially increase the
knowledge-based employment and production rates to the values
of Europe’s most advanced economies. It is calculated that
knowledge intensity as gross added value could account for 70 to
80% of the total. This means a variation of almost 15% of GDP
towards activities based on or incorporating knowledge as the
base of their added value. That is, more than €37 bn of annual
production that would incorporate knowledge as the basis of its
economic competitiveness.
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Additional budgetary increase

In 2024 the PN@SC’s commitments to increased spending or
higher budgetary allocations would approach 1% of Catalan GDP,
taking into account all the public administrations and the private
sector.

Accordingly, the public sector’s additional contribution is expected
to amount to €600 m, distributed as follows:

e A €545 m increase in public spending on R&D, of which a maxi-
mum of 50% would be met by the Government of Catalonia. The
Spanish State will have to increase its spending on R&D in Cata-
lonia or transfer competencies and resources amounting to at
least €220 m (ideally €300 m, to reach the percentage of public
spending on R&D in Catalonia that the State funded before the
crisis). This increase will be distributed as follows:

- €240 m for baseline activity and investment in higher education
- €180 m for university research
- €125 m for non-university research

¢ €60 m for private innovation and R&D, which will have to be distri-
buted among the various public administrations and will streng-
then EURECAT and other institutions that actively work to trans-
fer knowledge in Catalonia and Catalan public investment in com-
panies to foster innovation. Here it is necessary to add any addi-
tional resources that may be allocated from other national agree-
ments, such as the National Agreement on Industry, which
impact policies that foster an increase in the application of
knowledge to the production fabric and society in general.

These figures are expected to be increases of at least €1 bn and
€170 m, respectively, in 2030, and the State would have to
contribute or transfer an amount of resources similar to the efforts
made by the Government of Catalonia.
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Specifically, these spending commitments are contained in the
following accords of the PN@SC:

Working Group 1

e Foster an increase in the number of researchers to an average
close to that of the leading European countries and the highest
values of the Spanish autonomous communities. In five years
(2024) achieve an increase of 900 researchers per million
inhabitants to reach 4,750 researchers per million inhabi-
tants (2024 IMPACT OF ALMOST €300 m).

e Achieve a total R&D spending level of 2.12% of GDP in five years
(with an increase in public spending of 0.58 to 0.75%, and with
policies and measures to foster private R&D spending and signifi-
cantly increase it from 0.94 to 1.37%) (2030 IMPACT OF MORE
THAN €2.5 bn).

e Foster and consolidate the growth of EURECAT as a Catalan
technology centre so its relative dimensions and impact are simi-
lar to those of the world’s leading technology centres. By 2024,
this dimension should be close to €100 m in revenue. In the
long-term, this dimension should double. To achieve this it is
essential to consolidate its funding model, with baseline public
contributions accounting for a third of this revenue (2030 IMPACT
OF €180 m).

e Increase public business R&D investment (in accordance with the
objective of increasing business innovation projects in collabora-
tion with other agents of the system set by working group 5) for
baseline support of EURECAT, transfer via the TECNIO network,
the co-funding of R&D projects, systemic innovation program-
mes, technological entrepreneurship, open innovation, tax incen-
tives and other ACCIO programmes, to 0.10% of GDP (when
public spending on Catalan R&D is 1% of GDP, with a time frame
ending in 2030). Achieving this would require the allocation of at
least 10% of the R&D public spending increase for the next five
years (2030 IMPACT OF €220 m).
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Working Group 2

¢ Increase the number of researchers predoctoral (FI) and post-
doctoral (Beatriu de Pinds) as one of the bases for the increase in
the number of researchers per million inhabitants. Most of this
increase, however, should be achieved in the production fabric.

e Strengthen the Industrial Doctorates Plan, introducing im-
provements to increase the impact on the transfer of university
talent to companies and other organisations, especially SMEs.

e Increase the number of ICREA Academia programme positions to
reach 3% of permanent TRS (50 new positions per year) (2024
IMPACT OF €2 m).

e Expand the ICREA programme to 20 new positions per year in
five years so that it covers all areas of knowledge, placing special
emphasis on social sciences and humanities and promoting
gender equality (2024 IMPACT OF €2 m).

Generalitat de Catalunya.

PACTE
NACIONAL
PER A LA

v

SOCIETAT DEL
CONEIXEMENT

92



PACTE . SOCIETAT DEL
PERALA CONEIXEMENT

Working Group 3

e Progressively and continuously increase public spending on
R&D&l in Catalonia to 1% of GDP, while incentivising private
investment, which should reach 2% of GDP in the same period.
The aim is to reach 75% of this objective in five years (a public
investment level of 0.75% of GDP, 10% of which is alloca-
ted to supporting and fostering private investment), equa-
lling the current EU average. This increase, interpolated based
on the data from 2017 and 2018, is specified in the following

(data in €m).

Increase Annual Total
508 32 668

table (data in €m

352 56,9% 180  49,3% 36 532
M 20 80 16 100
880 0,39% 420 84  1.300 0,58%
158 25,5% 90  247% 18 248
58 94% 3  96% 7 93
Ac
51 82% 002% 60  164% 12 11 0,05%
619  100% 0,28% 365  100% 73 984  0,44%

¢ |ncrease public spending in R&D to pursue assessable objectives
and impacts. At least half of the €365 m of R&D improvements
proposed over the next five years (0.15% of GDP estimated for
2024) should be met by the State with public funds from abroad
and the rest by the Government of Catalonia.

e Progressively and continuously increase public investment in
universities to 0.8% of GDP (80% of the level invested by EU
countries similar to Catalonia) in 2030 (€1.6 bn). Seventy-five per
cent of this objective, that is, a public investment level of 0.58%
of GDP (€1.3 bn), should be achieved in five years.
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® [ncrease public spending in universities, pursuing assessable objec-
tives and impacts, distributed into three funding areas:

- Imbue basic university activity with financial sufficiency
and stability, including improvements in equity and fees (2024
IMPACT OF MORE THAN €1 bn).

- Consolidate the baseline funding of research for all institutions.
Public and private university R&D should be increased by
€180 m and non-university R&D by €125 m in five years.

- Recover the capacity to invest in public infrastructure
through the University Investment Plan (2024 IMPACT OF €100
m).

e Improve the equity, in higher education in Catalonia, of fees and the
grant system through the following actions:

- Expand the fee reduction process to cover all income levels,
keeping the reductions in the first quintile.

- Review the grant and scholarship system, starting after compul-
sory education.

- Study a set of measures that reorient young people’s education
and training options according to their skills and vocations rather
their family’s ability to pay.

- Transfer general grants. Expand free studies to all students
included in the first bracket (remove academic requirements)
(2024 IMPACT OF ALMOST €150 m ACCORDING TO THE
VALUATION OF THE TRANSFER,).

- Double, in five years, the resources allocated by Government
of Catalonia dedicated to student grants (2024 IMPACT MAY BE
AS MUCH AS €10 m).

- Promote a grant system that goes beyond the grants included
in the current general system, in line with those already in place at
certain universities (2030 IMPACT MAY BE AS MUCH AS €40
m).

- Establish a system to assess the impact of grants and scholars-
hips, in such a way that mechanisms can be established to make

corrections in their award, improving efficiency and effectiveness.
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Working Group 4

¢ Increase the number of researchers per million inhabitants in five
years from the current total of 3,850 to 4,750 (2024).

e Achieve a total R&D spending level of 2.12% of GDP in five
years (with an increase in public spending from 0.58 to 0.75%,
and with policies and measures to foster private R&D spending
and significantly increase it from 0.94 to 1.37%).

Working Group 5

e Invest in innovative public procurement 3% of the Govern-
ment of Catalonia's public procurement budget, to develop
a technological policy in a coordinated way, to create new solu-
tions. Therefore, niche segments that adopt new technologies
and are based on industrial and national challenges. To do so,
Catalan innovation companies and technology agents must be
prioritised to perfect globally applicable technologies, with special
attention to SMEs and micro-enterprises (2030 IMPACT OF
MORE THAN €10 m).

e Invest 0.1% of GDP in business innovation with a public contribu-
tion (from all public administrations), to be made in the future (with
the Government of Catalonia contributing a maximum of 50% by
2030), of a minimum of €220 m per annum as an incentive to
mobilise private investment in R&D&l.

This amount of €220 m in 2030 will be distributed as follows:

e Promote R&D and business innovation within the framework of
RIS3CAT 2021-2027 with public support for the execution of
projects carried out in the environment of Catalan innovation
ecosystems. The projects must meet the challenges of innovation
in terms of technology, territory and value chains and be the
driving force in priority areas (mobility, sustainability, industry 4.0,
well-being, culture and creativity, etc.). The instruments suppor-
ting the projects must be efficient enough to guarantee the provi-
sion of resources to companies with an intensity that mobilises
private investment, while ensuring flexibility in the administrative
management of grants (2030 IMPACT OF €30 m).
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e Foster a programme to support the creation and growth of com-
panies based on knowledge and deep tech in collaboration with
local agents, parks, incubators, accelerators and other agents.
This must be in connection with international ecosystems suppor-
ting the scalability of companies (2030 IMPACT OF €25 m).

e Create agile financial instruments based on new mixed formulas
to accelerate the growth of innovative companies with a high
potential for growth included in the Government of Catalonia’s
register of innovative companies and scale-ups (2030 IMPACT
OF €40 m).

e Establish public-private collaboration agreements to foster the
creation of innovation hubs that facilitate contact between the
supply and demand sides of technology, including technological
testing infrastructures (2030 IMPACT OF €15 m).

e Create a technological transformation programme for Catalan
companies, with an emphasis on SMEs and micro-enterprises, to
knit a technologically advanced and sustainable business fabric
and facilitate the systematisation of innovation, disruption and the
adoption of new technologies (2030 IMPACT OF €15 m).

e Create an industrial and intellectual property (IP) stimulation office
to coordinate actions, provide a training programme, revitalise
intangible assets, and provide incentives for their protection and
a fund to defend Catalan IP (2030 IMPACT OF €5 m).

e Consolidate EURECAT as a Catalan technology centre and foster
its growth so it becomes big enough to meet the needs of the
Catalan ecosystem, taking into account the characteristics of the
micro-enterprise and SME system, and so it can be comparable
to the leading technology centres (2024 IMPACT OF €60 m).

e Consolidate programmes to highlight technology and knowledge
and transfer them to public agents, with a special emphasis on
SMEs (2030 IMPACT €20 m):

- Incentives for knowledge appreciation and transfer projects in
various stages of maturity.

- Support for the knowledge appreciation and transfer units of the
various knowledge agents.
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¢ Reinforce programmes designed to promote the incorporation of
talent into companies and the creation of jobs that take into
account scientific and technical profiles and new basic and
advanced digital skills. Also include new professional profiles
associated with innovation and the development of new busines-
ses brought about by new technologies (2030 IMPACT OF €10 m).

Working Group 6

e Foster a Catalan open science strategy that covers (2030 IMPACT
OF ALMOST €50 m: 3% OF THE €1.6 bn ESTIMATED TO BE
ALLOCATED BY THE EU TO SINGLE DATA AREA POLICIES IN
PROPORTION TO THE WEIGHT OF CATALONIA IN EU COMPE-
TITIVE RESEARCH FUNDS):

- Open access to scientific publications.

- The publication of FAIR (findable, accessible, interoperable and
reusable) scientific data.

- The creation of new infrastructures to integrate the resour-
ces of the Catalan research system into the European ecosys-
tem of the European Open Science Cloud (EOSC).

- Responsible research and innovation policies. Increase the va-
lue of scientific culture as an essential tool to form a responsible
and critical society and strengthen ad hoc training in this
respect.

Working Group 7

e Provide them with part of the resources that Catalonia alre-
ady allocates to development policies based on R&D&I
(15%) (NO 2024 IMPACT IN TERMS OF ADDITIONAL RESOUR-
CES. 2030 IMPACT: €30 m FROM THE ERDF FUNDS ALLOCA-
TED TO RIS3. 15% OF THE ANNUAL ERDF AVERAGE ALLOCA-
TED DIRECTLY TO CATALONIA AND FOR THE SPANISH ERDF
PLURI-REGIONAL OPERATIVE PROGRAMME).

All these and other measures and actions proposed by the PN@SC
to increase the effectiveness and efficiency of innovation and
knowledge policies are expected to result, in the period from 2020
to 2024, in growth in private spending on R&D to the amount of
0.5% of GDP: €1.2 bn. In 2030 this increase should reach as much
as €2.5 bn.
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Monitoring spending

The monitoring of the actions and indicators defined in the PN@SC
requires annual verification and validation of their status of com-
pliance. This work, in addition to compiling and preparing the
corresponding data, represents the verification of the actions
carried out for each proposal of the Catalan Agreement on the
Knowledge Society, as well as additional reports. It is therefore
necessary to create mechanisms and implement instruments to
monitor the accords, which will inevitably require additional resour-
ces within the Secretariat of Universities and Research, which is the
body responsible for monitoring the accords of the PN@SC. This
additional support should include a promotion and monitoring unit
to conduct technical studies that compile data on the resulting
impacts (research and innovation), as well as international compari-
sons with knowledge policies for which the Government of Catalo-
nia does not compile data, among other efforts.

Estimated budget to be allocated: €100,000/year.

Additionally, an observatory is planned to be created for the Cata-
lan Agreement on the Knowledge Society. Its structure will attract
researchers and research into knowledge activity and its impact,
moreover, will promote and defend the competitiveness indicators
and values of a knowledge-based society. Its actions should inclu-
de annual competitive grants for knowledge agents to foster and
reward knowledge transfer, the open dissemination of knowledge
and innovation, knowledge-based activity and the incorporation of
talent into the production fabric.

Estimated budget to be allocated: €400,000/year.
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Framework of rights and obligations
of the Catalan university system

The PN@SC proposes explicit improvements to the Catalan
university system in the accords proposed by working groups 1, 2,
3, 4 and 5. Some of these accords also affect or involve
governance elements, but the document explicitly avoids possible
reforms of the governance system and, eventually, reforming the
current law governing Catalan universities (LUC, 1/2003), given that
it considers that this question should be mooted only after the
Spanish State’s approval of a new law on universities, upon which
any amendments to the LUC would to a great degree ultimately
depend.

The PN@SC advocates the development of the Catalan Science
Act (LCC), which deploys article 158 of the Statute of Autonomy of
Catalonia and will establish the bases for consolidating a common
public research strategy policy. The drafting of a Catalan Science
Act will identify the agents of the system and establish its mission,
organisation and public responsibility. It will also improve mobility,
cooperation and scientific exchanges between the research and
management staff of the various R&D&I agents and will foster the
transfer, innovation, internationalisation and growth of the private
funding or co-funding of research through sponsorship or
collaboration. Accordingly, it is a law whose overall aim is to foment
and promote scientific activity and its relationship with the
production fabric in order to facilitate opportunities. The LCC will
decisively strengthen universities, to the extent that it will foster their
scientific specialisation, identify their departments as one of the
foundations of the country’s research and allow universities to be
endowed with funds to establish long-term strategies.

Therefore, in accordance with the proposals of the PN@SC, the
framework of rights and obligations of the Catalan university system
is currently made up of the following legislation:

e Organic Law on Universities and its 2007 amendment:
- Organic Law on Universities (LOU). Law 6/2001, of 21 December,
on universities (BOE of 24 December 2001), amended by Organic

Law 4/2007, of 12 April (BOE of 13 April 2007). Organic law
amending the Organic Law on Universities (LOMLOU) of 2007 .
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e Law on Universities of Catalonia (LEC). Law 1/2003, of 19
February, on universities of Catalonia.

e Law 14/2011, of 1 June, on science, technology and innovation.

A number of decrees that frame the work of universities also have
an effect, including:

e Royal Decree 898/1985, of 30 April, on the university teaching
staff system.

¢ Royal Decree 1393/2007, of 29 October, establishing the organi-
sation of official university teaching, and Royal Decree 43/2015,
of 2 February (BOE), amending Royal Decree 1393/2007, of 29
October, which establishes the organisation of official university
teaching.

e Royal decree 99/2011, of 28 January, which regulates official
doctorate teaching.

e Royal Decree 103/2019, of 1 March, approving the statute of
predoctoral trainee research staff.

e Decree of 8 September 1954, approving the regulation of acade-
mic discipline of official higher and technical teaching centres that
depend on the national Ministry of Education.

e | aw 12/2009, of 10 July, on education of Catalonia (LEC).

The Catalan Science Act (LCC) will soon be added to these laws.
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