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Editorial

The covid-19 pandemic is providing a unique opportunity to
understand how the science and technology system can provide
answers to difficulties faced by humanity. Improving knowledge
promotes competitiveness, economic growth and wellbeing.
Although knowledge generation is a key tool for progress, the
research and innovation ecosystem presents numerous challenges.
The most significant are related with training, with science-business
links, and with funding. In a global reality where human capital drives
the development agenda, it is important to provide training and
employment opportunities for scientists.
In coming years, science-business collaboration, along with the
coordination and joint work of public-private organisations, will be
crucial for Spain and Portugal to be able to efficiently absorb the new
funding lines from the European Union’s Recovery Plan. According
to the expert analyses included in this Dossier, Spain and Portugal
could obtain major social benefits if they put the focus more clearly
on people and networks, promoting opportunities for dialogue and
communication. Ultimately, the driving forces behind collaboration
and progress are not just the institutions, but people themselves.
The ”la Caixa” Foundation is especially sensitive to the importance of
research for society. For this reason, this Dossier is taking an in-depth
look at research dynamics in general, while offering a broad overview
to enable readers to gain a snapshot of the situation in Spain and
Portugal alike.

3

Overview

Research and innovation in Spain and Portugal have developed
following parallel pathways, although with characteristics that
differentiate them. This Dossier presents an analysis of the R&D
systems of the two countries, comparing them with the European
context and focusing on some of their many component variables.
The first article presented, authored by Laura Cruz Castro, Luis Sanz
Menéndez, Tiago Santos Pereira and Cláudia Sarrico, explores one of
the pillars of research systems: the people who work within them. It
analyses the employment conditions of research staff in science and
technology and explains the main challenges that are faced.
The second article, authored by Manuel M. Godinho, José Guimón,
Catalina Martínez and Joana Mendonça, studies the links between
science and business based on the main indicators available. Despite
their similar trajectories, the two countries have approached the
challenge of intensifying the science-business relationship through
very different policies, which provides opportunities for mutual
learning.
The interview, with the OECD’s director for Science, Technology and
Innovation, enables the focus to be expanded beyond the Iberian
peninsula to obtain an international perspective. Andy Wyckoff talks
about the lessons that we are learning and the difficult task of aligning
efforts to tackle the major questions of our time, as well as those
related with global policy, ethics, and convergent technologies.
The reviews, by Leoncio López-Ocón and Tiago Brandão, provide us
with another dimension of science: historiography, appealing to the
past to help us to understand the present. They look at two recent
books, one from each country, that study the development of science
through history, its relationship with other disciplines, and how it has
influenced the building of the Iberian nations.
Finally, the selection of best practices presents a range of initiatives
that tell us how research may look in the future, not so much with
respect to the subjects or fields that it will tackle, but rather in relation
to how it could be conducted so that it fulfils its ultimate mission,
which is improving people’s quality of life.
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General context
indicators
This section provides a general context for the
rest of the data and indicators presented in the
Barometer. Thus, from a series of basic indicators
and synthetic indexes on social, demographic
and economic issues, the section offers a global
and time-series view of the situation of Spain and
Portugal within the European context.

Selection made by

Anna Villarroya,
lecturer in Applied Economics
Universitat de Barcelona

Global view
1. Level of economic development
Gross domestic product per capita in purchasing power standards
Spain, Portugal and EU-27 (since 2020) = 100
120
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Portugal

EU-27

GDP per capita in purchasing power
standards for Spain and Portugal in
2020 was lower than the European
average, with values of 86 and
77, respectively. Both countries
experienced a decline over the course
of the period 2010-2020
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Source: Eurostat, 2021.

The figures are expressed in purchasing
power standards, which enables the
elimination of differences in price levels
between countries and therefore allows
a comparison of GDP that affords a more
accurate reflection of the economic capacity
of the citizens of each country. The volume
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of GDP per capita in purchasing power
standards is expressed in relation to the
Europe of the Twenty-Seven (EU-27) average,
which takes the value 100. Therefore, if the
index of a country is higher than 100, the level
of per capita GDP of that country is higher
than the EU-27 average and vice versa.

Global view

The Gini coefficient measures inequality
in income distribution. To make it easier
to interpret, its values (between 0 and 1)
are multiplied by 100, thus ranging
from 0 to 100. The closer the coefficient
is to 0, the more equal the distribution,
while a coefficient close to 100 implies
a high concentration of income among a
small number of individuals and, therefore,
greater inequality.

The AROPE indicator of risk of poverty and
social exclusion affords a multidimensional
view of poverty and social exclusion, taking
into account the population that finds
itself in at least one of the following three
situations: 1) below the risk-of-poverty
threshold; 2) severe material deprivation,
and 3) living in a household with zero or
very low work intensity.

2. Inequality of income distribution
Gini coefficient (GC)
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In 2020, social
transfers had a much
more prominent
redistribution
effect in Portugal
(23.2 points) than in
Spain (14.8 points)

EU-27
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Source: Eurostat, 2021 / *The 2020 data refer to the year 2019.

3. People at risk of poverty and social exclusion
AROPE indicator of risk of poverty and social exclusion by sex,
Spain, Portugal and EU-27*, 2020

26.4%
19.8%
20.9%

27.2%
20.2%
21.8%

25.6%
19.4%
20.0%

WOMEN

TOTAL POPULATION

Spain

Portugal

EU-27

MEN

SEX

While in Portugal the
percentage of women
at risk of poverty and
social exclusion stands
below the European
average, in Spain it stands
significantly higher

Source: Eurostat, 2021 / *The 2020 data refer to the year 2019.
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Global view

4. Social exclusion from the labour market

Youth unemployment rate
(under 25s), 2020

Unemployment rates by sex
Annual average for the total labour force
Spain, Portugal and EU-27, 2020
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In 2020, the unemployment rate for women in
Portugal (7.1%) was close to the European average
(7.2%) and a long way from Spain’s rate (17.2%)

17.1%

Source: Eurostat, 2021.

Source: Eurostat, 2021.

5. Population growth or decline
Population change due to natural causes (births and deaths) and due to migratory movements
(arrivals and departures). Spain, Portugal and EU-27, 2020
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In 2020, the Spanish population increased by 61,609 people and the Portuguese
population by 2,343 people. Without taking into account migratory flows,
the population would have decreased by 153,167 and 38,931 people, respectively
Spain
Portugal
EU-27
Population change due to natural causes
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Population change due to migratory movements

Source: Eurostat, 2021.

The rate of early leavers from education and
training reflects the percentage of people
aged 18 to 24 whose maximum education

level is the first phase of secondary education
and who are not following any kind of
education or training.

6. Limitations to human capital formation
Rate of early leavers from education and training
Spain, Portugal and EU-27, 2020

In 2020, the percentage of
early leaving of education and
training in Spain was situated
above the Europe 2020
Strategy target (10%), whereas
Portugal managed to position
itself below the set target
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Source: Eurostat, 2021.
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7. Early leavers from education and training
(18-24 years)
By sex, 2020

11.6%
5.1%

GIRLS

8.0%
20.2%
12.6%

BOYS

11.8%
In Spain, the disparity between percentages of early leaving
from education and training for the two sexes
is much greater than in Portugal and in the EU-27
Spain

Portugal

EU-27

Source: Eurostat, 2021.
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Indicators on research
and development
This section presents a series of key indicators on research and
development (R&D) in Spain and Portugal. These indicators
originate from European and international databases (European
Commission, Elsevier, Eurostat and OECD).

Selection made by

Anna Villarroya,
lecturer in
Applied Economics
Universitat de Barcelona

For the purposes of the indicators included in this barometer,
it should be indicated that the term research and development
refers, according to the OECD’s Manual de Frascati 2015
(Spanish Foundation for Science and Technology, 2018), to the
creative and systemic work conducted to increase the stock
of knowledge, including knowledge of humanity, culture,
and society, as well as the design of new applications of the
knowledge available.

Which sectors invest
most in R&D?
1. Expenditure on R&D by sectors
As a % of GDP, 2019
Business
Higher education institutions
Government
Private non-profit institutions (PNPI)

2.5
2.0
1.5
1.0
0.5
0

Austria

Germany

Denmark

EU-27
(since 2020)

France

Italy

Portugal

Spain

Greece

By sectors, businesses represent the largest percentage of
spending on R&D. Spain and Portugal, far below the EU-27 average,
experienced a similar tendency over the period 2009-2019:
investment from the business sector remained stable and the effort
of the governmental and the non-business private sector decreased
Source: Eurostat, 2021.

Government budget assigned to R&D
(as a % of total public spending budget, 2019)
Spain

Portugal

EU-27 (since 2020)

1.24% 0.82% 1.43%
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Source: Eurostat, 2021.

R&D in the
business sector
2. Innovative companies and business cooperation on R&D activities
COMPANIES THAT
CARRIED OUT INNOVATION
ACTIVITIES BETWEEN
2016 AND 2018

INNOVATIVE COMPANIES
THAT COLLABORATED
ON R&D ACTIVITIES,
2018
Germany

24.3%

63.2%

Italy

23.6%

62.6%

Austria

67.8%

60.3%

28.4%
35.5%

Greece

57.1%

25.8%

Denmark

51.5%

France

50.3%

EU-27 (since 2020)

28.9%
26.4%

Portugal

37.8%

20.9%

Spain

31.1%

25.0%

In Spain and Portugal, the proportion of innovative companies, as well as the
degree to which these collaborate with other companies and organisations, is
lower than the EU-27 average. Furthermore, a large part of collaboration on R&D
activities is conducted with companies and organisations from the national sphere
Source: Eurostat, 2021.

3. Direct (grants) and indirect (tax incentives) government support for business R&D
As a % of GDP, 2000-2018
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The model of governmental support for business R&D differs
between Spain and Portugal, with a predominance of direct
support in Spain’s case and indirect support in that of Portugal
Source: OECD, 2021.
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The human capital
of R&D

4. PhD qualifications by different branches of knowledge and by sex
In %, 2019
% men
% women

ART AND
HUMANITIES

SOCIAL SCIENCES,
NATURAL
JOURNALISM
SCIENCES,
AND
MATHEMATICS
INFORMATION AND STATISTICS

ENGINEERING

HEALTH AND
WELFARE

Portugal

40.9 / 59.1

42.0 / 58.0

37.9 / 62.1

63.2 / 36.8

30.5 / 69.5

Italy

41.4 / 58.6

39.4 / 60.6

52.2 / 47.8

64.7 / 35.3

34.1 / 65.9

France

42.2 / 57.8

50.9 / 49.1

60.8 / 39.3

69.0 / 31.0

44.0 / 56.0

Germany

44.2 / 55.8

45.5 / 54.5

59.1 / 41.0

79.8 / 20.2

41.5 / 58.6

EU-27 (since 2020)

44.5 / 55.5

44.0 / 56.0

55.1 / 44.9

70.6 / 29.4

39.7 / 60.3

Greece

46.0 / 54.0

50.5 / 49.6

51.5 / 48.5

64.1 / 35.9

49.5 / 50.5

Spain

46.6 / 53.5

44.8 / 55.2

48.1 / 51.9

62.3 / 37.7

35.8 / 64.2

Austria

47.2 / 52.8

45.8 / 54.2

61.1 / 38.9

73.7 / 26.3

46.3 / 53.7

Denmark

48.9 / 51.2

42.5 / 57.5

59.8 / 40.2

69.7 / 30.3

36.7 / 63.3

While the percentage of women with a PhD in Portugal
is situated above the EU‑27 average in all knowledge sectors
considered, in Spain, the participation of women with a PhD
is situated below the European average in the fields of art,
humanities and social sciences

Source:
Eurostat, 2021.

5. Capacity for attracting international talent
Foreign PhD students as a % total of PhD students
%
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In 2020, the attraction of
international talent was
situated below the European
average (18.7%) in the case of
Spain (17.2%) and above the
average (29.1%) in the case
of Portugal. In recent years,
the capacity to attract talent
in Spain has reduced and in
Portugal has increased

Greece
2013

2014

2015

2016

2017

2018

2019

2020
Source: European Innovation Scoreboard 2021.
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6. Scientists and engineers by sex
As a % of the total
labour force, 2017

WOMEN

MEN

5.6

5.4

Denmark
Portugal

3.7
3.1

EU-27 (since 2020)

3.0

Spain

2.7

Germany

2.6

France

2.3

Austria

2.2

Greece
1.5

3.5
4.5
3.3
5.4
3.7
4.6
3.5
2.7

Italy

In the majority of EU-27 countries,
there is a lower proportion of women
employed as scientists and engineers
than men in the same situation. Portugal
and Denmark are the exception, with
percentages of women scientists and
engineers that slightly exceed the
European average
Source: She Figures 2018, European Commission, 2019.

7. Women researchers by sectors
As a % of total research staff, 2018
70
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EU-27

France

Italy

Portugal

Greece

Denmark

Spain

Spain and Portugal stand above the European average in percentage of female
researchers in all sectors considered, although the lowest participation
corresponds to the business sector and the highest to the governmental sector
Government**
Business*
Higher education institutions**
Private non-profit institutions (PNPI)*
Total

*The data for Germany, Austria, Denmark, France,
Greece and the EU-27 refer to 2017.
**The data for Austria, Denmark, France and Greece refer to 2017.
Source: Eurostat, 2021.
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Scientific
publications

8. Authorship of scientific publications, by sex

9. Scientific publications
within the 10% of the most
cited publications worldwide

In %, by thematic areas, 2014-2018
% men
% women

ARTS &
HUMANITIES

Denmark Germany

63.06
36.94

61.31
38.69

Spain

EU-28

Italy

France

Portugal

58.16
41.84

56.90
43.10

56.23
43.77

56.10
43.90

48.14
51.86

As a % of the country’s total
scientific publications, 2020

DENMARK

COMPUTER
SCIENCES

GERMANY

82.76
17.24

84.20
15.80

75.54
24.46

79.67
20.33

74.29
25.71

79.70
20.30

73.74
26.26

AUSTRIA

60.99
39.01

60.93
39.07

56.74
43.26

56.00
44.00

55.20
44.80

56.41
43.59

48.08
51.92

83.18
16.82

84.30
15.70

74.14
25.86

79.26
20.74

74.53
25.47

79.17
20.83

69.83
30.17
FRANCE

87.54
12.46

84.64
15.36

76.97
23.03

80.54
19.46

73.70
26.30

80.26
19.74

73.08
26.92

GREECE

MEDICINE

PORTUGAL

55.07
44.93

56.80
43.20

48.36
51.64

52.07
47.93

48.06
51.94

49.81
50.19

42.49
57.51

64.76
35.24

67.98
32.02

56.19
43.81

61.49
38.51

56.24
43.76

61.09
38.91

51.68
48.32

The percentage of women who publish in the
STEM areas in Spain and Portugal is higher than the
European average, which reflects how the proportion
of women researchers in the academic sector
exceeds, in turn, the European average
Source: The Researcher Journey Through a Gender Lens, Elsevier, 2020.
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EU-27

SPAIN

ALL
AREAS

MATHEMATICS ENGINEERING

SOCIAL
SCIENCES

ITALY

14%
11%
11%
11%
10%
9%
9%
9%
9%

Although Spain and
Portugal have significantly
increased their scientific
production, their impact,
measured as frequently
cited publications,
continues to be slightly
lower than the European
average
Note: The percentage of the country’s
scientific publications within the most
frequently cited 10% worldwide provides
a measure of scientific excellence.
Source: European Innovation
Scoreboard, European Commission,
2021.

Results in
innovation

10. Patent applications submitted to the European Patents Office

A country’s patents
are an indicator of the
result of the innovation
and competitive
advantage of its
companies.

Per million inhabitants, 2010-2020
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The relative position of Spain and Portugal, with regard
to patent applications, is very distant from countries that are
leaders in innovation. However, the growth over the period
2010-2020 was higher than the European average (6%)
both in Spain (23%) and, very notably, in Portugal (216%)
Source: Eurostat, 2021.

11. Women inventors
Ratio with respect to men, 2013-2016

PORTUGAL

SPAIN

EU-27

1:4
1:5
1:10

Although only one out of
every ten inventors in
Europe is a woman, the
proportion in Portugal is
one out of every four and in
Spain, one out of every five

Source: She Figures 2018, European Commission, 2019.
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Innovation in
sectors for the future
Although it is difficult
to define and measure
innovation, its undoubted
importance for the
economy, society and the
environment has required
the development of
synthetic indicators that
enable its most important
components to be recorded
and measured.

The Eco-Innovation Index
provides a holistic view
of innovation from the
economic, environmental and
social spheres. For this, it is
based on sixteen indicators
grouped into five dimensions:
inputs, outputs, activities,
socioeconomic results and
resources efficiency.

The Digital Economy and
Society Index (DESI), is a
composite index referring
to digital performance in
Europe that is calculated as
a weighted average of five
main dimensions: connectivity
(25%), human capital (25%),
internet use (15%), integration
of digital technology (20%) and
digital public services (15%).

12. Eco-Innovation Index
2021

0.647

Austria

0.644

Denmark

0.572

Germany

Spain is among the
leading countries in
environmental innovation,
whereas Portugal is in an
intermediate situation

0.546

France
Spain

0.538

Italy

0.533
0.521

EU-27

0.495

Portugal

0.439

Greece

Source: Eco-Innovation Index, European Commission, 2021.

13. Digital Economy and Society Index
2020
Score
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Source: DESI, European Commission, 2020.
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Human resources for
research in Portugal and
Spain
Laura Cruz Castro and Luis Sanz Menéndez, CSIC Institute of Public Goods and Policies, Madrid, Spain;
Tiago Santos Pereira, Centre for Social Studies (CES) of the University of Coimbra, Portugal; Cláudia
Sarrico, School of Economics and Management, University of Minho and Centre for Research in Higher
Education Policies, Portugal

Research is essential for economic growth and welfare, but resources for R&D
in Portugal and Spain are behind those in the Europe of the Twenty-Seven
(EU-27). Through an analysis of employment and working conditions of
researchers in science and technology, it highlights the problems of low
employment in the business sector and the limited attractiveness of research
careers. A look at the number of college graduates and doctorate holders reveals
a more optimistic picture. However, if highly educated workers are not integrated
into the labour market, brain drain from these countries will continue.
Key words: research, employment, research precariat, brain drain
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Researchers in Portugal and Spain: a convergence trend
broken by the global financial crisis
At the time of joining the European Economic Community in 1986,
Portugal and Spain were far behind the average European level in
scientific activity and research investments and resources. Gross
domestic expenditure on R&D (GERD) as a percentage of GDP in both
countries was less than a third of the European average. Since then,
both Portugal and Spain have significantly improved their standing in
research, at different speeds and through different paths, and moved
towards convergence with the EU average. However, the Great
Recession that started in 2008 slowed the convergence process.
In 2019, there was still a significant gap in terms of GERD, despite
some recovery: Portugal was at 64% of the EU-27 average and Spain
was at 57%. However, in terms of human resources indicators, Portugal is doing much better than Spain; Portugal’s number of researchers per thousand workers is above the EU-27 average.

Figure 1. Total researchers –full-time equivalent (FTE)– per thousand workers

15
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9

6

3

0
Spain

Italy

Greece

EU-27

Portugal

Germany

France

Austria

Finland

Portugal is improving faster than Spain
in the employment of researchers
1986

2008

2019

Source: Main Science and Technology Indicators (MSTI), OECD, 2021-I.
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Slowing down the convergence and reducing the
contribution to the EU-27
The evolution of Portugal and Spain should be analysed in a broader
context. The EU-27 had 1.85 million researchers in 2019 (measured
in full-time equivalent), with Portugal slightly over 50,000 and Spain
around 144,000. Both countries together represent 10.5% of the total
number of researchers in the EU-27, while the population of both
countries amounts to 12.9% of the EU-27 total population.
Since 2005, the EU has had more researchers per thousand workers
than the United States, and the advantage is growing. Worldwide,
the number of researchers has increased significantly, but the main
push has come from Asian countries, and especially from China,
which surpassed the EU-27 in 2014. In 2019, China alone had more
than 2.1 million researchers and Japan and South Korea together
more than 1.1 million.
Social perception and mass media in the Iberian Peninsula have
framed the problem of research and human resources in science
and technology as permanent. Only recently have political authorities tried to address the situation with new messaging and policies.
Nevertheless, the recent improvements in Portugal and Spain have
been insufficient. Between 2008 and 2019, the number of full-time
equivalent researchers in the EU-27 increased 46%, but the number
of researchers in Portugal and Spain did not increase proportionally.

Figure 2. Share of total EU-27 researchers by country,
and change in the total number of researchers
2008-2019, %
Change in the total number
of researchers (%)

Proportion of the EU-27 total
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Despite a slight
improvement in
absolute numbers,
Portugal and
Spain’s relative
contribution to
the EU-27’s stock
of researchers is
shrinking

Greece

Source: Eurostat, 2021.

As a result, despite a small improvement in both countries, the Iberian
gap has increased, and the countries’ share of the EU-27’s total number of researchers has diminished, especially for Spain. In fact, the
relative contribution of Portugal and Spain to the stock of researchers in the EU-27 is now smaller than ten years ago. Only recently has
the absolute number of researchers in Portugal and Spain returned to
pre-crisis levels, and the number of researchers in the government in
Spain is still lower than its historical maximum. Meanwhile, the other
two southern European countries in our comparative set of countries,
Italy and Greece, have increased their share along with their total
absolute numbers.

The share of researchers employed in business
should be increased in Portugal and Spain to
encourage innovation
In both countries, the main challenge is to increase the number of
researchers in the business sector, because R&D in business drives
innovation. Businesses’ R&D spending and their employment of
researchers are interrelated and depend on industrial structures in
each country. Portugal and Spain are falling behind their European peers.
In Austria, France, Germany and Finland, the business sector’s contribution to the employment of researchers is above the EU-27 average
of 55% (meaning that 55% of the total pool of researchers is employed
in business), whereas in Portugal and Spain the share of the business

Figure 3. Share of researchers by sector and BERD as percentage of gross domestic product
2019
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sector is around 38% of the total number of researchers. Researchers
are concentrated in the higher education sector in Portugal, while in
Spain a significant share are employed in government.
Having more researchers in firms is not merely symbolic. It improves
companies’ absorptive capability – that is, their ability to absorb the
available technologies and knowledge and to incorporate them into
their production and marketing processes to increase productivity.
The challenge of increasing the number of researchers employed in
the business sector becomes obvious when we note that the business spending on R&D (BERD) as a percentage of GDP in Portugal
and Spain is around half of the EU-27 average. And even the EU-27
average of 1.46% of GDP is well behind that of Europe’s big competitors, such as the United States (2.05%) and Japan (2.60%).
Given the changing employment conditions in the academic labour
market, it is fair to expect that fewer postdoctoral researchers
will stay in academia in the future than today. This shift could be a
chance to create more favourable conditions for the employment of
researchers in the private sector, although opportunities will depend
on the field of research.

Figure 4. Type of contract of research staff
As a % of lead authors in scientific publications, 2018
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More precarity in the employment of researchers
in Portugal than in Spain
The public research sector has traditionally been characterised by
more stable employment conditions. However, the increasing precarity of postdoctoral positions in academia means that opportunities
beyond academia may offer better prospects.
A recent report on scientific authors by the OECD highlights the precarity characterising academic careers worldwide and the need to
diversify both training and employment opportunities. In this regard,
Spain fares better than Portugal. While in Spain most corresponding
authors had the stability offered by an indefinite contract, in Portugal, over half had a fixed-term contract, meaning that they faced job
insecurity.

Lower employment in knowledge-intensive activities
in Portugal and Spain
To understand the impact of science and technology in the wider
economy, we can look at the distribution of employment in knowledgeintensive activities (KIA), which are business areas in which at least a

Efforts to protect the research precariat

The expression “research precariat” (the
term “precariat” is a play on “precarious”
and “proletariat”) has been coined to
describe the large group of researchers
worldwide who face precarious
employment conditions. Between 2014
and 2019, there was a 25% increase in the
number of doctorate holders in OECD
countries. But many doctorate holders find
themselves in a long period of postdoctoral
work on stipends, or on temporary, and
often short-term or part-time contracts, in
academia. Women are disproportionately
affected by these conditions and many
drop out of academia.
The OECD offers recommendations and
policy options to improve the working
conditions and professional development
of researchers. Portugal and Spain have
been implementing policies to address the
precarity of research careers, especially
at the early and mid-career stages, in
line with the OECD recommendations,
although there is still a lot of room for
improvement.

Portugal recently developed a legal
framework to stimulate scientific
employment and decrease the precarity
of researchers. The new Collaborative
Laboratories (CoLAB) foster the
employment of researchers in the
productive, social and cultural sectors.
Portugal also provides tax breaks for
businesses that employ doctorate holders
and monitors the outcomes of scientific
employment policies.
Spain has created the Ramón y Cajal
programme to promote the employment
of researchers at research centres,
the I3 programme, which provides
financial incentives to universities and
public research organisations to create
permanent positions for researchers, and
the Torres Quevedo programme, which
provides incentives for the employment
of doctorate holders in the private sector.
In addition, a new initiative will provide
indefinite contracts to public employees
who have occupied an interim position for
some time.
Source: adapted from the OECD (2021b).
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third of workers have a tertiary education. Both Portugal and Spain
have a share of employment in KIA that is below the EU-27 average
and of most comparable countries. This indicates that demand for
qualified employees in KIA sectors is lower than in most of the rest
of Europe, reflecting a structural gap. This gap is also very significant
if we look at employment in Portugal and Spain in the manufacturing
sectors with the highest R&D intensity - i.e., high and medium-high
technology sectors - which is well below the EU average.
Given the structural gap in Portugal and Spain in the demand for
highly qualified workers, these countries must spur new developments in knowledge-intensive sectors, which will both increase

Figure 5. Employment in high-tech industry and knowledge-intensive activities as a
percentage of total employment
2020
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demand for highly qualified workers and improve the qualifications
of workers in traditional industries.

Better prospects in higher education and doctoral
training outcomes
In its Europe 2020 Strategy, the EU set the goal of 40% of people
aged 30-34 having attained a tertiary degree. When this target was
launched in 2010, Portugal had significantly lower levels, but Spain
was already at that level. Since then, Portugal has improved considerably (from 21.6% in 2011 to 39.6% in 2020), but it is still well
behind other countries. Spain has advanced more slowly, but at
44.8%, it stands above the EU-27 average. While these figures suggest an increasingly qualified workforce, notably, the share of tertiary

Given the structural gap in
Portugal and Spain in the demand for
highly qualified workers, these countries
must spur new developments
in knowledge-intensive sectors

Figure 6. Qualified tertiary education graduates in the population of 30-34 years, 2008 and 2020 (% of
the population) and enrolment on advanced STEM courses, 2019 (as a % of the total people enrolled)
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education students enrolled in science, technology, engineering,
and mathematics (STEM) degrees is relatively low in both countries,
although Portugal fares slightly better than Spain.
While tertiary education provides the wider basis of advanced training, both countries have invested significantly in doctoral training.
Both Portugal and Spain have attained a share of new doctorates in
relation to the population that is at approximately the EU-27 average,
albeit still well below countries such as Germany and Finland. Notably, in both Portugal and Spain, students begin doctoral programmes
later in life than the EU-27 average, meaning that they finish their
degrees at older ages, which may have an impact on employment.
Nevertheless, the advances of Portugal and Spain in the training of
PhDs present opportunities for the future.

Both Portugal and Spain have invested
significantly in doctoral training

Figure 7. New doctoral graduates per thousand population
2019
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Conclusions
The existence of qualified workers is an important condition to sustain the development of research and the production of knowledge
that promotes the competitiveness, economic growth and welfare.
Portugal and Spain have been developing their human resources consistently from positions of clear lag before joining the EU, but this
process has suffered some setbacks through recent economic crises.
The limited involvement of the business sector in research remains a
challenge in both countries, as do the precarious working conditions
of researchers and the lack of employment opportunities in the business sector.
The share of employment in knowledge-intensive activities remains
significantly below that of comparable countries. These findings
suggest the importance of strengthening demand-side policies to
improve the knowledge base of the economy. This is of particular importance when considered in parallel with the outcomes
of advanced training, in which Portugal and Spain have made
significant improvements and are in some cases above the EU average. There is a risk that imbalances in supply of and demand for
researchers may lead to the emigration of these highly qualified
workers, if they cannot find opportunities for career development
at home. This already occurred to some extent following the global
financial crisis of 2008. Policies for the recovery following the
covid-19 pandemic, which has also affected the research and
innovation system, will be an important opportunity to improve
the demand for human resources in science and technology. These
policies are fundamental for ensuring that Portugal and Spain do not
continuously face brain drain, but rather that their human resources
increasingly become a source of competitiveness and welfare.
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Portugal and Spain lag behind advanced European economies in key indicators
of science-business links, such as patenting by universities and public research
institutions, public-private co-publications, private funding of higher education
research and development (R&D), and the mobility of doctoral graduates
to industry. Despite similar trajectories, both countries have addressed the
challenge of intensifying science-business links through different policies,
offering opportunities for mutual learning and sharing good practices.
Key words: science, research, business, private sector, knowledge economy
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Portugal and Spain lag behind advanced European
economies in key indicators of science-business links
This article shows that science-business links in Portugal and Spain
are weaker than in more advanced European Union (EU) economies,
although progress can be observed in recent years. The comparison
focuses on the Europe of the Twenty-Seven (EU-27) average and on
four specific Member States: two larger ones (France and Germany)
and two smaller ones (Austria and Finland).

The number of academic patents is below the EU average
One way of measuring the intended impact of academic research on
innovation is by looking into the patents generated by universities and
public research institutes. As figure 1 shows, while both Portugal and
Spain had fewer than fifty European Patent Office (EPO) applications
per trillion euros in gross domestic product in the early 2000s, they
have moved to around two hundred in the second half of the 2010s.
Further, the relative gap of Spain and Portugal in relation to France
and particularly Germany has been narrowing since the early 2000s,
with a steeper increase for Portugal than for Spain in the past ten
years. Austria and Finland have followed similar trends, approaching
the European average in recent years.

Figure 1. Number of European Patent Office applications filled by universities
and public research institutes per trillion of annual gross domestic product
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Source: compiled by the authors, based on patent data from the European Patent Office worldwide
patent statistics database PATSTAT (October 2020) and gross domestic product data holding the euro
constant at its 2010 value from the World Bank and the European Central Bank.
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The share of academic patents is higher, and the share of
business patents lower, than the EU average
Figure 2 highlights the importance of academic patenting as a share
of total EPO filings, above the European average. This high share is
a natural consequence of the weak patenting performance of the
Spanish and especially Portuguese business sector, but also reflects
the significant upgrading of the scientific and technological capabilities of universities and public research institutes over the past two
decades. Since at least the early 2000s, academic institutions in both
Portugal and Spain have been establishing technology transfer offices
and other similar structures, which has contributed to promoting the
commercial potential of their technologies and exploiting patent
portfolios. Since patent protection at the EPO is quite demanding
and costly, academic entities in Europe often apply first for protection at their respective national patent offices, and only afterwards,
if they are convinced of the economic potential of their inventions,
apply for protection at the EPO.

Figure 2. Share of patent fillings by universities and public research institutes
in total EPO fillings by country of applicant
By country
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Figure 3. Public-private co-publications
Per million population
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Public-private co-publications are scarce
In addition to patents, scientific publications with co-authors from
public and private institutions can be used to measure sciencebusiness links. Both Portugal and Spain stand substantially below
the EU-27 average for this indicator (figure 3). There were 44 publicprivate co-publications per million population in Portugal and 53
in Spain in 2018, while the EU-27 average was 91, rising to as many
as 149 in Germany. Nevertheless, a positive trend can be observed
in both countries, with an increase of 30% in Portugal and 14% in
Spain from 2012 to 2018, against an average increase of 13% in the
EU-27 overall. In contrast with patenting, this indicator is useful for understanding science-business cooperation in academic
research but should be considered with caution given its limitations.
Co-publications focus on collaborations leading to results shared
with the academic community in scientific journals, whereas
science-industry links may more often lead to proprietary results,
protected by patents, contracts, and confidentiality agreements.
Although a trend towards more open science is also reaching
science-industry links, public-private co-publications remain limited.
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Figure 4. Share of doctorate holders
among people aged 25-64
2017
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Few doctoral degree holders work in private firms
Academic institutions also contribute to business research and
innovation by training researchers that may later be employed by
firms. Data from 2017 show that 0.7% of the population aged 25-64
in Portugal and 0.75% in Spain held a doctoral degree (figure 4). This
share is around half that of Germany and also stands well below
the figures for Austria, Finland and France. Moreover, a common
challenge in Portugal and Spain is the limited mobility of doctorate
holders to the private sector. According to the latest data from the
OECD Careers of Doctorate Holders database, only around 6% of
doctorate holders in Portugal and Spain work in private firms. To
address this challenge, both countries have recently launched new
public policy instruments to encourage the mobility of doctorate
holders to the private sector (see box 1).

Fostering collaboration and co-funding
To promote science-industry cooperation in R&D, competitive funding schemes typically focus on collaborative projects involving partners from academia and business. This type of collaborative R&D
grant has long been used in Portugal and Spain and represents one
of the most important innovation policy instruments across EU countries. More recently, both countries have launched new public policy
programmes aimed at building more ambitious science-industry
consortia and joint laboratories with a focus on designated strategic
research fields (see box 2).
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Box 1. Promoting the mobility of doctorate holders to the private sector

Over recent years, the governments of Portugal and Spain
have launched new policy measures to increase the
participation of doctorate holders in private firms.
SPAIN

PORTUGAL

In Spain, since 2001 the Torres
Quevedo programme has provided
incentives to private firms that
hire doctorate holders. Successful
applicants get subsidies to pay
the doctorate holder’s salary
and social security contributions
for up to three years, with some
variation depending on the type
of company and type of project
(industrial research, experimental
development, or feasibility studies).
In 2020, the Torres Quevedo
programme had an annual budget
of 15 million euros, similar to the
previous year when 176 contracts
were awarded.

Rather than subsidising salaries, Portugal
has opted for tax incentives. The Portuguese
tax incentives for R&D in firms explicitly
support the hiring of doctorate holders for
R&D, providing credits equivalent to 120% of
their wage. Companies have been using these
benefits at a growing pace since 2015, with a
30% increase in the number of PhDs hired by
firms between 2016 and 2018.

Recent policy initiatives in
Spain have focused on the predoctoral stage, offering grants
in support of the development
of “industrial doctorates”. A
state-wide programme was
implemented in 2014 and many
regional governments have their
own programme within their
territories (e.g., Andalusia, the
Basque Country, Catalonia, Madrid,
Navarre, Murcia, and Valencia).
These programmes co-fund the
contract of PhD students employed
by firms, as well as their enrolment
in doctoral studies and grants
for research stays during the
development of their PhD thesis,
which must have business and
academic co-supervisors. The
annual budget of the national
programme managed 4 million
euros in 2020, with 61 contracts
awarded in 2019.

Portugal has also emphasised the predoctoral stage, albeit through a different
approach. The International Partnerships in
Science, Technology and Higher Education,
which started in 2006, bring together
several Portuguese universities with leading
international universities -including the
Massachusetts Institute of Technology (MIT),
the Carnegie Mellon University, and the
University of Texas at Austin-, to develop
doctoral and advanced studies programmes
in critical fields with the aim of improving
the employability and business orientation of
doctoral graduates. Portuguese firms have
become increasingly involved in these doctoral
programmes, through an “industrial affiliation”
programme that allows them to participate
in research activities and in the training of
specialised graduates. This has facilitated the
creation of effective thematic networks through
projects aimed at stimulating new knowledge
and exploiting new ideas in collaboration with
companies. For example, the MIT-Portugal
Programme has focused on the field of
“engineering systems”, with special emphasis on
complex processes associated with industrial
production, sustainable energy, bioengineering
and transport systems, developing R&D in close
cooperation with industrial affiliates.
Besides partnerships with foreign institutions,
the mobility of professors and double
affiliations with firms could be further
exploited, taking advantage of Portuguese
and Spanish researchers abroad and their
international networks.
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Policymakers in Portugal and Spain should also consider introducing new regulatory reforms and tax incentives to encourage private
firms to fund further university research. As shown in figure 5, the
percentage of higher education R&D financed by the business sector
is substantially higher in Spain (5.5%) than in Portugal (2%). Despite
both remaining well below the EU average, and still at greater distance from Germany, it is remarkable to note that the figure for Spain
stands above France and Finland. Looking at the trend since 2007,
the share in Spain has fallen substantially, while the opposite occurs
in Portugal.

New horizons
In the next few years, science-industry cooperation and publicprivate partnerships will become critical for Portugal and Spain to
efficiently absorb the new streams of European funding that will
become available within the context of the Next Generation EU
recovery plan. Considering the different policy experiences that
both countries have attained in recent years, it would be of great
interest to exchange knowledge and foster mutual learning. For
example, Spain may learn from Portugal’s recent initiatives to

Figure 5. Share of higher education R&D financed
by the business sector (%)
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Box 2. Building public-private R&D partnerships in strategic areas

Portugal and Spain have recently launched new policy programmes to set up
R&D consortia between scientific institutions and firms through public-private
partnerships. These consortia have been established in designated strategic
research areas aligned with industry needs and societal challenges.

In 2014, in Spain, ChallengesCollaboration (“Retos Colaboración”)
programme was launched to support
experimental development projects
carried out jointly by companies
and research organisations over a
2-4 year period, addressing societal
challenges through the development
of new technologies, products, and
services. Similarly, in 2020, the Centre
for Technological and Industrial
Development (CDTI) released the first
call of the Science and Innovation
Missions (“Misiones Ciencia e
Innovación”) programme, leading to
the selection of 24 large strategic
R&D projects to be developed over
2-4 years by business consortia to solve
major challenges in specific areas.
This programme requires that at least
20% of the budget be subcontracted
to universities and public research
organisations. Most recently, in 2021,
the Spanish Research Agency launched
a new programme, called Projects in
Priority Areas (“Proyectos en Líneas
Estratégicas”), to support 3-year
public-private and interdisciplinary
collaboration projects in specific
strategic areas, funded by the
EU Recovery and Resilience Fund. The
new call “Líneas” allows public research
institutions to lead the projects, rather
than just acting as subcontractors
of projects managed by firms, as in
the “Misiones Ciencia e Innovación”
programme, or as participants in
projects led by industry, as in the
“Retos Colaboración” programme.

In Portugal, the Collaborative Laboratories
(CoLABs) programme was initiated in 2018
to promote more intense science-industry
collaboration through public-private
partnerships and contribute to scientific
employment. A CoLAB can be established
either as a not-for-profit organisation or
as a for-profit company. CoLABs have as
partners research units of higher education
institutions, public research laboratories,
intermediary organisations, companies, and
business associations. With a high share of
private funding, they focus on performing
applied research, providing professional
R&D services to industry, and responding to
societal challenges. The expectation is that
these centres will operate under a funding
structure of 1/3 public funding, 1/3 private
funding and 1/3 competitive funding. A total
of 35 CoLABs have been established to date,
mobilising around 120 private firms.

These programmes that have been
promoted in Portugal and Spain are in line
with similar initiatives adopted in other
European countries. They represent a
shift from a focus on supporting ad-hoc,
linear technology transfer transactions
between separate parties towards the
mobilisation of more ambitious scienceindustry collaboration to jointly undertake
mission-oriented R&D. The Spanish
policy mix for collaborative arrangements
comprises more policy instruments than
the Portuguese, eventually leading to
some overlap and complexity. In contrast
to the project-based focus of the Spanish
programmes, the Portuguese approach
creates joint labs as new legal entities
over the long run, with the expectation of
leading to more intense and open-ended
public-private partnerships.
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develop joint labs with partners from academia and business and to
create new doctoral schools in partnership with leading international
institutions that contribute to enhancing the alignment of academic
research with business needs. Conversely, after carefully evaluating
Spain’s experience, Portugal might wish to consider the possibility
of introducing new incentives to partly finance doctoral and
postdoctoral researchers employed by firms, rather than just offering
tax incentives.
The promotion of science-business links requires a variety of complementary policy instruments targeting both the academic and the
business sides, offering incentives for both to collaborate. The policy
mix should also cater for the variety of formal and informal channels
through which science-industry knowledge exchange unfolds, avoiding the traditional bias towards patents, publications, and spin-offs.
This bias may sometimes be driven more by the need to look good
in rankings and evaluations based on quantitative indicators than by
the desire to truly make knowledge transfer a priority in the missions
and budgets of universities and research institutions. In particular,
policies in Portugal and Spain should refocus more clearly towards
people and networks of people, promoting intersectoral mobility and
opportunities for dialogue and communication, as collaboration is
ultimately driven by people rather than by institutions alone.

Considering the different policy
experiences that both countries
have attained in recent years,
it would be of great interest to exchange
knowledge and foster mutual learning
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Another critical element is to simplify regulations, reducing barriers
to public-private collaboration, intersectoral mobility of human
capital and academic entrepreneurship so that solid sciencebusiness links can be built on trust and level playing fields over time.
Unfortunately, these transformations cannot be achieved simply by
changing the laws, by ensuring coordination across ministries and
different policy levels, by reinforcing individual and institutional
incentives to knowledge transfer, or even by “importing” international
best practices. An overhaul of the industrial systems in Portugal and
Spain will also be necessary. Policies actively addressing structural
change should be promoted, bringing along new business practices
and new companies that will make science-business interactions
more effective. These changes require a combination of different
public policies strengthening intermediary institutions, growth
of technology-based firms and global technology partnerships,
developing industrial and technical capabilities to embrace new
market opportunities.
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Interview

Andrew W. Wyckoff
OECD Director for Science,
Technology and Innovation

“Research can’t be simply turned
on and off like a tap; it requires investment
in the long term”

We are living through decisive times,
with a variety of climate, pandemic,
and demographic threats facing us,
but also with more technological
capacity than ever before to try to
fight them. Are there reasons to be
optimistic?

is what the public sector needs to ensure.
Research can’t be simply turned on and off
like a tap.

I think we should be. Reasons for optimism
abound. If we look at what has happened
during the covid-19 pandemic, we can see
that our science and technology system
has been mobilised and invigorated, and
it has offered answers for the difficulties
posed, despite working under very tough
circumstances. Governments have also
worked hand in hand with businesses,
devoting large amounts of resources and
increasing their efforts in R&D. It has been
demonstrated that continued and long-term
investment in research makes sense. This

It is true that obtaining a vaccine within
such a short space of time was a striking
accomplishment. Covid-19 has shown us
how these global problems can become a
tangible reality, and vaccines have helped
us adapt to the situation and keep the
economy, and society, up and running.
Without vaccines, everything would have
been much more difficult. And it has
been an instructive exercise, as we are
faced with the challenge that lies ahead
in relation to the environment. Innovation
in the pandemic is also marking out the
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Is the speed with which an anti-covid
vaccine was obtained the best proof
of R&D’s importance?

path that needs to be followed to tackle
climate change: invest enormous sums and
make use of all the innovation capacity
we have within our reach to correct
the situation. And I am not just talking
about environmental science, or science
and technology; it is also a question of
industrial, fiscal, and education or other
policies. We need to realign all our policies
in this direction, and that is no easy task
for governments. But I believe that it
can be done, and for that reason I am
optimistic.

What will the main challenges for
public policies be in the coming
years?
The list is headed by a dual – green and
digital – transformation, and covid-19
has clearly affected both of these. We
have seen a momentary decline in carbon
emissions and there has been a renewed
sense of urgency with respect to climate
change. In the digital sphere, a boom has
also been observed in the use of social
networks and apps. The pandemic has
accelerated the digital transformation: use
of the internet has increased by 60% with
the outbreak of this public health crisis.

How should governments act
with regard to the high speed of
technological changes that we are
experiencing?
This is a truly important question,
especially in our field, which is the
management of the OECD. The problem
has always existed: it is often said that
we have technology 4.0 and policy 1.0.
A certain distance between these two is
inevitable, because democratic processes
take their time. We need to be realistic: the
gap between technology 4.0 and policy 1.0
is never going to disappear, but the aim
is to narrow it as far as possible. In this
sense, we want to go to the origin of the
innovation process rather than wait until
the end, when the technology reaches
the market and it is too late to react, and
it is also difficult to straighten the course.
It is a good idea to be more proactive

and work with the innovators, tell them
what is expected of them and what is not,
establishing certain boundaries along the
way that will lead us to attain social and
economic goals.

Are data the cornerstone of the new
industrial revolution?
Data will dominate economic policies
over the next two decades. As networks
have become more accessible, and with
the appearance, firstly, of mobile phones
and then of the Internet of Things, there
has been a radical change in the nature of
data and the increase in their volume. We
have to consider this phenomenon as a
new economic resource, as an asset. And
I don’t know to what point yet we have
discovered how to manage it, because it is
very different to other tangible economic
assets, upon which current economic policy
is based.

The pandemic has accelerated
the digital transformation:
use of the internet
has increased by 60%
Given this preponderance of data,
what is most important? Generating,
controlling, or interpreting them?
For me, the most important aspect,
although not receiving the attention it
deserves, is data analysis. Data, per se, are
not very helpful. Everything depends on
how you use them, on how you integrate
them or link them to other data, and on
your skill in interpreting them almost in
real time in order to obtain information and
make better decisions. However, beware:
we often treat data as a homogeneous and
monolithic entity, when in reality they are
incredibly heterogeneous and flexible. Data
relating to our health are not comparable
to the engineering data collected by an
aircraft as it crosses the Atlantic.
Interview
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The rise of China is a reality on many
levels. Is it also so in data usage?
China is not a member country of the
OECD, but it is a key partner, and we have
been struck by the major effort it has
made in the last decade. It has emerged
as a global player that is a force to be
reckoned with in the scientific sphere,
and the pandemic has reaffirmed this.
For example, when it shared genomic
material to be able to produce vaccines
and develop its own vaccines. When we
talk about technological giants, we always
refer to Google, Apple, Facebook [now
Meta], Amazon, Netflix or Microsoft,
and we do not talk enough about Baidu,
Alibaba or Tencent, other giants that are
even more sophisticated because they
integrate, in one platform, a broader
spectrum of applications. In Paris you can
buy a Metro ticket using the payment
system of WeChat [the Chinese equivalent
of WhatsApp], and this represents a
data source that the other platforms are
lacking. They are also clearly doing very
well in artificial intelligence. Despite the
difficulties in obtaining some data, we
believe that China is in the first line in this
sphere, at the level of the United States.

In what direction should we be
heading in the control of personal
data, with respect to businesses,
governments and citizens?
I think that we will see a hybrid model
between governments, imposing certain
limits and restrictions on what companies
can do with personal data. In fact, the
European General Data Protection
Regulation already does this, but without
actually restricting them, because thanks
to these data we benefit from major
innovations and commodities.

In recent years, in Spain and Portugal,
investment in R&D has remained
stable in the business sphere, but it
has fallen at governmental level. What
is your opinion of this?
We have seen the process of consolidation
that took place after the economic crisis
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of the years 2007 and 2008 and that has
represented the assignment of greater
resources to R&D, but in different ways.
Spain started off from a level of support
higher than that of Portugal, and it was not
until recently that it recovered the levels
prior to the crisis, with significant budget
assignments for the year 2020. In the case
of Portugal, we are observing sustained
growth in public support for research by
businesses thanks to fiscal credit, a common
mechanism in several OECD countries,
although sometimes it is compensated by
a reduction in direct support. In fact, Spain
also presents a very generous fiscal credit
for R&D, but we believe that it is relatively
underused.

Spain presents a very generous
fiscal credit for R&D,
but we believe that it is
relatively underused
The digital economy is changing the
nature of jobs and, therefore, the skills
required. How should the education
system be preparing for this?
We have warned that some jobs with
repetitive tasks are very easy to automate
and that we will have to be cautious in
this respect. It is not necessarily a case of
mechanical questions; the interpretation
of x-rays can also be automated if there
are sufficient data available. In contrast,
other jobs present a more emotional,
creative or cognitive component that makes
them more difficult to automate. And this
includes innovation. In any case, all young
people should have, at least at a basic
level, a certain computational education.
Furthermore, knowing how to encode
or analyse, knowing how to approach a
problem so that a machine can resolve
it, or knowing how to interpret a set of
results and understand whether they can
be accepted or it is necessary to continue
working on them, are also key skills at this
moment in time.

Another challenge with regard to
the future is how to bring about the
transfer of workers from mature
sectors to the new professions of the
21st century.
Managing behaviours, attitudes, and
expertise is absolutely a challenge. We
must accept that people will not remain
in the same job for their whole life with
the skills they had learned at age 25. They
will need to change and be flexible as
structural changes take place. And we
know that in some cases these will be
significant. It is also true that tackling these
challenges when you are over 55 is not the
same as when you are 25, often without the
responsibility of a family or of a mortgage.
The transition towards new professions will
require social policies that can be adjusted
to different populational scenarios. It is
necessary to help people to move and
think about new jobs, and to enable them
to train for them. The education system will
play a very important role in this sense, and
it needs to be prepared.

decisions and authorising processes, not
just automating them. Very often, however,
regulation takes place without knowing
exactly what is happening. Therefore, what
we have to do is demystify concepts such
as artificial intelligence, 5G, or the Internet
of Things and understand them better. It is
instrumental to developing new policies.
I am a little worried that we act before
we know what is happening, because we
do not want to waste an opportunity for
innovation. I believe in techno-optimism,
but I also understand that a certain level of
concern exists in this regard.

Xavier Aguilar
Journalist

The transition towards
new professions will require
social policies that can be
adjusted to different
populational scenarios
The convergence of 5G, artificial
intelligence, and machine learning
are bringing us to a present with
increasingly intelligent machines.
Shouldn’t we be talking more about
the ethics that must exist behind their
decisions?
Yes, and I am concerned about automatic
decision-making and the principles of
artificial intelligence. We do not use the
word ethical because it is difficult to
transfer it to legal terms and its meaning
varies according to each individual. We
use the concept human-centric, because it
is very important to situate human beings
at the centre of the process, making

Andrew W. Wyckoff (New York, 1958) is an
expert on innovation, business dynamics, and
regulations in fields such as scientific research,
the digital economy, and information and
communication technologies. With a degree
in Economics from the University of Vermont
and a Master’s degree in Public Policies from
Harvard, he has held different positions within
the OECD. He is currently its director of
Science, Technology and Innovation.
Interview
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The role of science
and technology in the
configuration of Spain
and Portugal over
the last five centuries
Leoncio López-Ocón,
CSIC Institute of History (IH-CSIC),
and Tiago Brandão (NOVA FCSH)

Clearly, science plays a key role in modern
times. Yet, what has its development been
over the course of history? What is its
relationship with other disciplines? And
how has it influenced the building of the
two Iberian nations?
Anyone interested in studying these
questions in greater depth or starting to
learn about them with rigour, but also
in an exciting way, can undertake an
extraordinary journey through these two
exceptional books.
The first of the two, Fantasmas de la ciencia
española [Ghosts of Spanish science] by
science historian Juan Pimentel, offers us
a fascinating tour around the interrelations
between art and science in Hispanic societies over the last five centuries. The eight
parts of the book are interdependent, but
autonomous at the same time, so they can
be read in any order one chooses.
Therefore, it is possible to dive into this
work through, for example, the eighth
and closing chapter, titled “‘Naturalia’ en
la Pinacoteca” [Natural science in the art
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Juan Pimentel
Fantasmas de la ciencia
española
Madrid: Marcial Pons /
Fundación Jorge Juan,
2020

Maria Paula Diogo & Ana
Simões (general coordinators)
Ciência, Tecnologia e
Medicina na Construção de
Portugal, vol. 4: Inovação e
Contestação (Séc. XX)
Lisbon: Tinta da China, 2021

gallery]. It analyses the exhibition that artist
Miguel Ángel Blanco presented at the Museo
Nacional del Prado between 2013 and 2014,
which aimed to recover the original design
project of this neoclassical building. Its
architect, Juan de Villanueva, conceived it
as a scientific and technological complex
that would provide a prominent place for
the treasures of nature of what was, at that
time, a tri-continental empire. Decades later,
however, art eventually came to overshadow
science, so that the images created by artists
took precedence over those of scientists,
leaving them hidden from view.
This is the idea behind the storyline of this
thought-provoking work. The science developed between the 16th and 21st centuries in
Spanish society has been a phantom element
because it turned into a practice with
restricted visibility. For this reason, even

though “it continues emitting rays of light
from the past”, in our collective conscience
it occupies “a remote and shadowy place”.
To bring us closer to these lights and
shadows, the author has resorted to the
spectral turn. Those who use it pursue
individuals and objects from the past that
are hidden because they were marginalised.
Yet, they have all left trails - spectres of
their presence that haunt us. That is how
phantoms work, as we are reminded by the
brilliant introduction to this book. Therein,
Pimentel confesses his fascination with
images, singular trails left behind by our
forebears. They appear and disappear,
hence their spectral nature.
Images are fundamental in the structure,
discourse, and content of Fantasmas de la
ciencia española. With his razor-sharp interpretations, and equipped with solid theoretical tools and supported by a wide range of
sources, the author guides us through eight
scientific episodes, manifested through
powerful visual resources.
Three chapters deal with the interconnection between European knowledge and
indigenous know-how during the colonial
actions of the Hispanic Monarchy in the
Americas. Pimentel explains to us the vital
role played by indigenous knowledge in the
sighting of the South Sea (the Pacific) by
Núñez de Balboa and how it was hidden in a
portolan chart. He describes to us the crucial role played by native knowledge in the
great “phantom” expedition led by Francisco
Hernández, royal physician to King Philip II
of Spain, across lands that today form
part of the United Mexican States. He also
introduces us to the creative work of the
indigenous painters who collaborated with
botanist José Celestino Mutis in the area
today forming Colombia, and whose iconographic treasure remained invisible for a
very long time.
Another four episodes reveal to us the
importance of iconographic resources in
scientific discourses. They correspond to
several works from the Baroque or contemporary era that possess a certain phantasmal
nature. This is manifested in the microscopic
atlas that Crisóstomo Martínez produced

in the 17th century; or in the maps in which
geologists and palaeontologists tackled the
difficult task of apprehending the space
and time of the new liberal State of the
19th century, and also in the drawings and
photographs that enabled Santiago Ramón y
Cajal to achieve glory by winning the Nobel
Prize in Physiology and Medicine 1906 and
to consolidate a school, very influential
among neurologists the world over (Portuguese included) but that became diluted
as a consequence of the “uncivil” war of
1936-1939. Lastly, the author enters into a
dialogue with literature about the presence
of women in our scientific culture. He studies the images produced by spectroscopist
Piedad de la Cierva during the Franco years,
and paintings by Maruja Mallo while living
in exile. Both the former and the latter are
expressive of the relationship between art
and science that the author of this work has
ably explored and unravelled.

Pimentel confesses his fascination
with images, singular trails left
behind by our forebears.
They appear and disappear,
hence their spectral nature
Fantasmas de la ciencia española deserves
to have readers in many places, and Portugal is no exception, given that scientific
activities in the Iberian countries have had
parallelisms: they allowed them to build
their empires in the past and have played
a decisive role in the configuration of the
two states as we know them today. Besides,
they have been deeply interrelated in various eras. Thus, between 1921 and 1970, the
societies for the progress of sciences in Portugal and Spain held eight joint congresses.
The first took place in Oporto exactly one
century ago. In fact, the keynote speech
delivered at it by Ricardo de Almeida Jorge,
considered the founder of modern public
health in Portugal, was aptly titled “The
interculture of Portugal and Spain in the past
and in the future”.
The second book, Ciência, Tecnologia
e Medicina na Construção de Portugal
Reseña
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[Science, Technology and Medicine in the
Construction of Portugal], coordinated
by Maria Paula Diogo and Ana Simões,
consists of four volumes, and is Portuguese
historiography’s most recent contribution
to the subject of Science, Technology and
Medicine (STM) in Portugal over the course
of five centuries of history.
This magnificent collective initiative presents
the reader with a rich updated panorama of
the development of STM in Portugal while
situating its scientific and technological
modernity in a permanent dialectic between
“protest” and “innovation” in opposition
to conservatism and authoritarianism. It
constitutes a well-grounded work that
is comprehensible in a society that is
traditionalist – and also authoritarian, marked
by the four decades of the Portuguese Estado
Novo – which, in its own way, as an alternative
political and social project, appeals to science
in the name of modernity, understood as
intrinsically progressive and innovative.
The fourth volume, Inovação e Contestação
(Séc. XX) [Innovation and Protest
(20th century)], coordinated by Maria Paula
Diogo, Cristina Luís and M. Luísa Sousa, is
the one approached here. It leads us through
different themes – from the establishment, in
1910, of the First Portuguese Republic to the
more recent developments of Portuguese
science, its politics and institutions – all
organised diachronically. Although this
volume does not yet offer a clear view of
the narratives in conflict, it does include
some aspects that have been the subject
of consensus on the historical process of
the 20th century regarding the role played
by STM in Portuguese society. Thus,
the reader can observe, especially, the
synchrony between the national process
and an internationalism that was very
influential from the end of World War II, a
recurring theme in scientific communities.
Independently of the diversity of the essays
- situated halfway between “contrast and
complementarity” - we find ourselves
before the thesis that science, technology
and medicine cannot “continue to be ruled
out from historical analysis” because of
their material and symbolic repercussions,
essential for the affirmation of the country’s
identity.
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Inovação e Contestação (Séc. XX) brings
together the leading academics in Portuguese historiography. Thus, over the course
of twenty-five chapters, all by different
authors who belong to different schools and
research groups “with different traditions
and equally diverse background educations”, this volume takes us on an in-depth
journey into the history of the development
and circulation of technical and scientific
knowledge in Portugal, with some contributions regarding its political-institutional
framework, revealing a certain maturity of
the historiography of science, which is generally of a more internalist tradition.

Science, technology and medicine
“cannot continue to be ruled
out from historical analysis”
because of their material
and symbolic repercussions
The work, structured into relatively short
chapters, designed for a broad – not specialised, but interested – audience, guides
the reader through various topics, such as
the Republican reform of university higher
education; the construction of Portuguese
scientific medicine; scientific journalism in
Portugal; the sciences of the Portuguese
overseas territories; the institutionalisation of
scientific politics; the technical-scientific and
laboratories infrastructure of the country;
Portuguese engineering and nuclear physics
and engineering; technical and scientific
development in Africa; scientific politics subsequent to April 1974; science communication and dissemination, and the international
mobility of the scientific community.
This ambitious publication highlights
the determination of historiography to
understand the contribution of STM to
the contemporary history of Portugal.
Clearly, the original and up-to-date view
expressed by this work will give rise to
more wide-ranging dialogues and will
contribute towards contrasting hypotheses,
deconstructing narratives and proposing
alternative readings of STM, and its
implications in the case of the Iberian
nations.
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Tools and resources for
safeguarding ethics and improving
integrity in scientific research
Public confidence in science is fundamental. In recent years, a steady increase has been
observed in problems related with scientific integrity and the reliability of scientific
results, in part as a result of hypercompetitiveness and a lack of specific training.
Research institutions and funding organisations from around the world are working to
tackle these problems and improve research integrity.
CONTEXT

In recent years, the scientific community has
begun to recognise, progressively, the crucial
role that research culture – promoted from the
institutions themselves – plays in maintaining
scientific integrity. Universities, research centres
and funding organisations have begun to analyse
how to conduct processes of assessment, training,
supervision and mentoring, collaboration, public
participation, and data management and the
publication of results. The aim behind all of this
is to resolve possible structural dysfunctions and
reform the bases that sustain them.
DEBATE

Over the course of the last twenty years, a growing
number of problems have been identified related
with scientific integrity. Consequently, numerous
articles and reports have been published on very
striking cases of scientific fraud, alarming rates
of questionable research practices and problems
concerning the trustworthiness of scientific results.
This situation has demanded growing attention to
research integrity. For this reason, organisations
and international networks have been established,
statements have been issued and codes of conduct
drawn up that describe what is considered best
practice in research, based on the fundamental
principles of integrity in this field. Among these
codes and statements, worthy of mention are
the Singapore Statement (2010), the Montreal
Statement (2013), the Hong Kong Principles (2019)
and the European Code of Conduct for Research
Integrity (2011), revised and updated in 2017.
The abstract principles of these statements must
be translated into specific areas of action on which
efforts must be focused by the institutions that
conduct research and funding organisations. Within
this context, the need for instruments and tools
to help drive this process forward has been made
manifest. In recent years, numerous initiatives
and projects have emerged that are developing a
wide range of resources aimed at organisations
and at the researchers themselves. The funding
organisations, universities, and research centres
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often face difficulties when deciding where to start,
to comprehensively conceive and draw up specific
policies and action procedures.
The European SOPs4RI Project has developed a
series of tools to support institutions in this process.
This is a structured collection of standardised
procedures and guides that organisations can
use freely to develop their research integrity
plans, adapted to their needs and their specific
characteristics. Furthermore, the European projects
EnTIRE and VIRT2UE have developed an online
platform – The Embassy of Good Science – that
presents detailed information on how to conduct
scientific activity responsibly and with integrity.
The platform offers a broad collection of resources
to help those who are seeking support to manage
research practices and tackle the dilemmas that
emerge on a daily basis in this field. It includes
advice, directives and guides, numerous examples
of best practices, and training materials.
CONCLUSIONS

The growing attention that, on an international
scale, is being paid to problems related with scientific integrity and reliability of results is being
translated into a process of reforms in this sphere.
Through new requirements, funding organisations
are driving forward this completely necessary process. For example, in the new European framework
programme for research and innovation for the
period 2021-2027 – Horizon Europe – institutions
that receive funding should have established clear
scientific integrity plans and procedures.

Factsheet
Geographical scope: global.
Sources:
Mejlgaard, N. et al. (2020): “Research integrity: nine
ways to move from talk to walk”, Nature, 586.
Standard Operating Procedures for Research Integrity
(SOPs4RI) project.
The Embassy of Good Science platform [https://embassy.
science/].

CaixaResearch
Institute, a new
health and life
sciences research
and innovation
centre
The ”la Caixa” Foundation has promoted the creation of a new research centre
specialising in life sciences and health, whose activity will revolve around three key
strategic objectives: international excellence, strong support for innovation and
transfer, and bringing science closer to society.

CONTEXT

For over a hundred years, the ”la Caixa” Foundation has been supporting biomedical and health
research as a key pillar of its philanthropic activity
which strives in the pursuit of social wellbeing.
With the aim of tackling new tendencies that affect
the biomedical research field, and of strengthening its commitment to research with the greatest
social impact, the ”la Caixa” Foundation has
launched a new transformative project with its
creation of the CaixaResearch Institute.
DEBATE

The CaixaResearch Institute will be progressively
developed over the next four years. Physically it
will be located in Barcelona, it will cover a surface
area of over twelve thousand square meters and
will host over three hundred researchers. It will
house top-class laboratories and equipment, which
will enable it to retain local scientific talent and
attract international talent. The investment that the
”la Caixa” Foundation plans to assign to constructing the new building and equipping it is in the
region of sixty million euros.
The new institute is founded as a catalyst to be
incorporated into the pre-existing value chain
with a strong translational vocation. Its research
activity will revolve around infectious diseases,
global health, cancer, neurodegenerative diseases
and neurosciences, seeking complementarities
and synergies with research centres with which it
currently maintains a strategic collaboration. Specifically, four research centres will become part of
the initiative and dubbed CaixaResearch Associated Centres: the Barcelona Global Health Institute
(ISGlobal), the AIDS Research Institute (IrsiCaixa),
the Vall d’Hebron Oncology Institute (VHIO) and
the BarcelonaBeta Brain Research Centre (BBRC).

The CaixaResearch Institute will be built on land
neighbouring the CosmoCaixa Science Museum,
forming a science campus that will link research
of international excellence with the experience
of one of Europe’s finest science museums in
bringing science closer to society. In line with
the best practices of centres of excellence,
the CaixaResearch Institute will endeavour to
promote a research culture that places emphasis
on scientific integrity, responsible research and
innovation, and open science, as well as on policies
of equality, new models for scientific evaluation,
assessment of the social impact of research and
accessibility of results.
CONCLUSIONS

The new centre consolidates and strengthens
the ”la Caixa” Foundation’s support for leadingedge research and innovation. The ”la Caixa”
Foundation Research and Health programme is one
of the most important among those developed by
philanthropical organisations in Europe, and last
year, the organisation assigned 66 million euros to
health and research programmes. Highlights among
these, as well as strategic collaborations with stateof-the-art centres, include competitive research
calls in health, the promotion of knowledge transfer,
and the founding of new biomedical businesses
through specific innovation calls.

Factsheet
Geographical scope: Spain and Portugal,
Europe, global.
Source: The ”la Caixa” Foundation.
Best practices
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The Patient
Innovation platform
Patient Innovation is a digital platform that
connects patients, carers and other agents
involved in the care environment and enables
them to share innovative solutions that they
have created themselves to improve the health
and quality of life of users, alleviate their
symptoms, or facilitate their everyday life.

CONTEXT

In recent years, there has been a growing tendency
towards promoting open innovation in the health
sector through collaborative projects. These have
been conceived to facilitate the exchange of ideas
and experiences, among the different actors, also
including users themselves. These new focuses
seek to resolve some of the problems traditionally
associated with innovation models in the
healthcare sector, which often fail in response to
user needs, whether due to a lack of adaptability
or problems related to approach. Given that a
substantial part of innovation is born at centres or
units far removed from the reality of healthcare,
on occasions their goals do not coincide with
the immediate needs of health professionals
and patients. Innovation projects are usually
directed by researchers at research centres, which
frequently makes it difficult for the ideas and
proposals of patients, carers and professionals
from other sectors to be taken into account. The
global changes of recent years and new models
such as open innovation are breaking with this
tendency and enabling new strategies that also
incorporate other voices.
DEBATE

Patient Innovation is a digital, multilingual, and
open not-for-profit platform, which facilitates
users sharing what they have learned, and
innovative solutions that they have reached, in
their everyday lives. The project is the result of
research studies by a multidisciplinary team led by
Pedro Oliveira.
The aforementioned research, begun in 2011,
aimed to compile evidence on the innovation
activity of patients and carers. The results showed
that patients and carers alike were contributing
significant innovative capacities and an entire
series of solutions to different questions that faced
them on a daily basis. Some of these solutions
enabled improvement of patients’ health or
alleviation of their symptoms, while others made
their everyday lives easier. Hundreds of millions of
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patients the world over are suffering from similar
illnesses, therefore patients and their carers can
be a major source of innovation for many people
experiencing similar situations. The findings
reached suggested that better dissemination of the
solutions found by patients and their carers could
be of great help for many others. It was clear that
the need existed to create an online platform that
would enable dissemination of these solutions.
Thus, the Patient Innovation idea was born.
The platform was created in the year 2014 and
initially it was conceived as a repository for
medical innovations developed by the patients,
their caregivers, and other agents who intervened
in their care. Since then, it has become a global
network of patients, family members, carers,
medical personnel and collaborators from all over
the world. To date, over 4,500 innovative solutions
(strategies, treatments, devices, mobile apps, etc.)
have been submitted. A medical team studies all
of these initiatives and, to date, approximately half
have been approved and are listed on the website.
The platform’s user community has already
exceeded 250,000 people. As a complement to
it, recently a mentorship and training programme
aimed at patients and family members has been
developed, through which they are offered help
and advice on how to take their products or
services to the market.
CONCLUSIONS

Successful experiences such as the Patient
Innovation platform confirm that the future
of health innovation involves giving users and
patients a more prominent role and empowering
them in the search for solutions.

Factsheet
Geographical scope: global.
Source: Patient Innovation [https://patient-innovation.com].

The use of public engagement
for technological innovation
Public engagement is a valuable means for obtaining societal perspectives
on the potential impacts of science and technology. It is highly useful
for exploring the socioeconomic and legal challenges related to new
technologies and their applications, and for building trust and managing
risks and ethical problems.

CONTEXT

Technological innovation is regarded as a crucial
enabler for the advancement of societies and
economies at large. Technologies and their
application, however, also present an array of
social, economic, and regulatory challenges. How
to harness the benefits of technological innovation
while addressing the risks associated with these
developments is the subject of much discussion
by governments, regulators, industry, academia,
and the general public. A key aspect associated
with these discussions and debates is public
engagement, which is increasingly recognized as a
valuable instrument for encouraging transparency
and openness, aligning values with the needs
of citizens, increasing representativeness, and
building trust in decision-making and in the
technologies themselves.

understand how a technological innovation might
fit in or affect their wider everyday lives, and also
increase the diversity of participation. The use
of online approaches can speed up the process
of engagement, capture the views of the public
on a large scale, and increase inclusivity and
geographical coverage.
Challenges with public engagement include
ensuring that the most appropriate methods
are used in each situation and the availability of
funding. It is also necessary to have the required
time to plan and execute successful initiatives,
ensuring that decision-makers and researchers
recognise their value, and to have the required
capacity and skills to carry them out and
communicate them.
CONCLUSIONS

DEBATE

Within the context of technological innovation,
public engagement is used to refer to the
involvement of a diverse group of people
in discussions and debates about potential
applications of new and emerging technologies.
It addresses aspects such as their governance,
regulation, and the wider issues that could
arise from the way that these technologies are
developed and adopted.
The methods and approaches used can vary
widely. Examples of more traditional methods
include surveys, public consultations, workshops,
focus groups and citizens’ juries. More recent,
innovative methods include the use of creative
art-based approaches, serious games, digital
technologies, and online platforms. Consultative
approaches such as surveys, interviews and focus
groups are a well-established method to gather
information from a selected sample of the public.
Deliberative methods are particularly useful to
explore topics in depth, and where there is a
potential uncertainty or controversy. Innovative
methods such as art-based and experiential
techniques can help to render public engagement
more meaningful, by helping the public to

The effectiveness of public engagement
techniques with regard to technological
innovation is often not formally assessed and
evidence about many approaches is still limited.
Overall, the evidence on impacts is strongest for
traditional approaches with less evidence around
atypical techniques, which tend to consist of
proof-of-concepts to demonstrate the feasibility
of a particular approach. The most reported
outcome is raised awareness and understanding
of technological innovation, but there are also
reported examples in which public engagement
initiatives have had an impact on aspects of
public trust, on policy and regulation, or have
helped inform market adoption of technological
innovation or contributed to changes in business
models.

Factsheet
Geographical scope: global.
Source: Department for Business, Energy and Industrial
Strategy (2021): The use of public engagement for technological innovation. Literature review and case studies.
BEIS Research Paper No. 2021/003.
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Changes in scientific
assessment systems
An ever-increasing number of voices
are advocating changes in order
to improve systems for assessing
scientific activity. They defend the
development and application of
criteria that attach value to different
qualities and contributions in research,
not solely to the visibility of studies
or the bibliometric data of scientific
publications.

CONTEXT

This last decade has seen an intensification
of debate, across the international scientific
community, around the ways in which science is
funded and practiced. Exchanges consider how
scientific activity can attain greater openness
and inclusion and achieve a higher impact. These
debates are accompanied by critical reflections
regarding research assessment processes and
criteria.
DEBATE

The use of bibliometric indicators based on journal
impact factors has spread to every branch of
knowledge and practically all areas of scientific
activity. Assessment systems have progressed
from being based on evaluations by experts to
depending almost exclusively on these metrics.
The consequences of this abusive use of
bibliometric indicators are pernicious on an
individual and a collective scale. Scientific activity
is transformed into a spiral, geared towards
accumulating more and more publications and
increasing the number of citations. Researchers
concentrate on publication as their main goal and
neglect other activities that are not as profitable
for their career. The pressure to publish increases
the number of irrelevant studies and encourages
the proliferation of poor practices and unethical
behaviours. The governance and the strategic lines
of universities and research centres are disrupted.
The diversity of research agendas is undermined,
while lines that are slow to produce results,
uncertain, complex, or costly, are abandoned in
favour of issues that are more fashionable, with
sure and immediate returns.
In response to this situation, numerous initiatives
and declarations have emerged on a worldwide
scale – such as the San Francisco Declaration
50

on Research Assessment (DORA), in 2013, or
the Leiden Manifesto, in 2015 – which advocate
changes in assessment systems and have received
the adhesion of numerous institutions from around
the world. In recent years, countless organisations
in different academic fields and regions have
kicked off a process of reform in their assessment
processes and are trialling new practices, such as
the use of narrative formats for curriculums, the
evaluation of actions linked to the advancing of
open science, references to multidisciplinarity,
peer assessment, and attention to relevance and
the local and social impact of contributions.
CONCLUSIONS

The endless stream of initiatives that have been
developed in recent years suggests that research
assessment has entered a new era. Practices
based purely on quantitative valuations and on the
exclusive use of journal impact factors are being
dropped, and progress is being made towards new
assessment models that strive to be more plural
and to take into consideration other factors too,
such as the value, quality and impact – scientific
but also social and local – of contributions and the
accessibility of results.

Factsheet
Geographical scope: global.
Sources: Curry, S. et al. (2020): The changing role of
funders in responsible research assessment: progress,
obstacles and the way ahead, Research on Research
Institute.
Delgado-López-Cózar, E. et al. (2021): “Letter: A call
for a radical change in research evaluation in Spain”,
Profesional de la Información, 30(3).

The Challenge-Driven
Innovation programme
Challenge-Driven Innovation is a pioneering R&I funding programme in
Europe due to its multidisciplinary, intersectoral and challenge-oriented
approach, which has served as a model and inspiration for subsequent
initiatives launched by other funding bodies and by the European Union itself.
CONTEXT

An ambitious, cross-sectoral research and
innovation policy strategy is essential to futureoriented change. And innovation arises through
creativity, dialogue, and diversity of perspectives.
So, there is a need for funding instruments that
help mobilise new actors and establish long-term
interdisciplinary collaborations, enhancing the
ability to tackle the societal challenges in the
2030 Agenda.
DEBATE

Challenge-Driven Innovation is an R&I funding
programme developed by Sweden’s innovation
agency, Vinnova, to fund collaborative projects
that work long-term to solve societal challenges.
To be funded, projects need to fulfil certain
characteristics. The idea needs to meet societal
challenges with a systems perspective, be
innovative and needs-driven, have the potential to
create sustainable growth and societal benefits by
contributing to the sustainability goals in Agenda
2030, and be designed with a gender perspective.
Project consortia must take a problem-oriented
approach that involves different disciplines and
sectors. The project has to be based on active
collaboration between different types of actors
and involve those organizations that need to
participate in order for it to be successful. These
include academia, industry, the public sector, as
well as end users, who are the main focus of the
programme. Issues such as gender balance in the
consortia are also considered by the evaluators.
The programme consists of a three-stage process.
Projects are rigorously evaluated between each
step and a declining number of projects are
selected to receive funding for each subsequent
stage. In the first stage, funding is given for the
initiation and development of the innovative
idea and for planning how it will be developed
and used. After evaluation, selected consortia
receive funding for a second stage to support
collaboration. Participants begin to develop
and test the innovative solutions. Finally, some
projects are selected for a final third stage that
supports implementation, full-scale tests in real
environments and demonstrations. This funding

model in three stages has several advantages: it
gives a larger number of projects the opportunity
to secure funding – in the first stage – to develop
their ideas, and it makes it easier to bring new
stakeholders who had previously not been reached
into the collaborations. Many more risks can
be taken in the first stage, and as the projects
progress to the next stages, they can be further
developed and focus on higher quality.
The programme was launched in 2011, and
continuous evaluation has led to its refinement and
development. The good results produced over time
have transformed it from an experimental activity
to an established programme, and it has been
allocated greater resources.
CONCLUSIONS

Vinnova as a whole has changed, largely as a
result of the introduction of this programme. The
cross-disciplinary, cross-sectoral, and challengeoriented model introduced by the programme
has resulted in new working methods across
the agency. A challenge perspective has been
embraced throughout the organisation. The range
of stakeholders receiving funding from Vinnova
has widened from being mainly from industry
and research to increasingly including other
actors, such as the public sector and civil society
organisations. Furthermore, there has been a move
from an unspoken focus on technical innovation to
a much broader concept of innovation.

Factsheet
Geographical scope: Sweden.
Sources: Vinnova [https://www.vinnova.se].
Breitinger, J. C. et al. (2021): Good practices in
mission-oriented innovation strategies and their
implementation. Innovation for Transformation Fostering Innovation to Address Societal Challenges.
Results Paper 1. Bertelsmann Stiftung, 2021.
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In order to get closer to the social institutions
in Spain, in 2022, the Social Initiative Projects
Grant Programme is launching 18 calls, one
for each Autonomous Community and one for
the two Autonomous Cities. Each call covers
6 fields of action.
Check all the news and the calendar for your
region on lacaixafoundation.org
Working together to make it happen

2022
Social Calls
by Region
Now, closer to you

Social Initiative Projects

Grant Programme

