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Spain’s knowledge economy
and the NGEU: Recent progress
and outstanding challenges

Supported by NGEU funds, Spain’s knowledge economy has made progress in key
areas such as R&D investment and product innovation-related sales. However, gaps in
talent formation, digitalization, and a weakening focus on sustainability threaten long-
term growth unless more targeted reforms are implemented.

Abstract: Spain’s knowledge economy has
experienced mixed progress since 2019,
according to the European Innovation
Scoreboard (EIS). Notable improvements
include increased R&D investment, public-
private partnerships and sales derived
from product innovation, especially among
SMEs, suggesting positive impacts from
Spain’s Recovery Plan — the government’s main
mechanism for implementation of NGEU
funding. However, critical challenges remain,
including declining STEM talent, insufficient
ICT training across firms, and a weakening
focus on environmental sustainability. Of
the Recovery Plan’s almost 80 billion euros,

allocations directly linked to the knowledge
economy represent just under 12% of the total
budget, indicating a need for more targeted
support to strengthen Spain’s competitive
position in the knowledge economy through
enhanced structural reforms, increased
investment in digitalization, strengthening of
the regulatory environment and prioritizing
sustainability within innovation policies.

Foreword

The knowledge economy is a fundamental
driver of economic and social development
in advanced economies. This paper analyses

37



1!

The most concerning reading is the 69.5 point drop in new

doctorate graduates in STEM (science, technology, engineering
and maths), indicating significant erosion of hi,ghly qualified talent
in critical areas of the knowledge economy. ’

the state of the knowledge economy in Spain
relying on the results of the most recent
European Innovation Scoreboard (EIS),
published in 2024 and containing data for
2023. This Scoreboard, which creates a
benchmark index for the European Union (EU
= 100), assesses countries’ performance along
four key dimensions: framework conditions,
investments, innovation activities and
impacts. By referencing the EIS we are also
able to sketch out a definition of the “knowledge
economy” and focus on certain specific aspects.

Against a global backdrop marked by
digitalisation, technological innovation and
transition to more sustainable models, Spain is
rolling out several strategies and investments
under its Recovery, Transformation and
Resilience Plan (the Recovery Plan), framed
by the Next Generation EU (NGEU)
Programme, the European Union’s effort
to revive and strengthen the economy in
the aftermath of the crisis induced by the
COVID-19 pandemic. This paper also attempts
to identify the Plan investments most closely
linked with the knowledge economy.

Table 1

Some of these aspects have been analysed
separately in earlier papers (Kasperksaya and
Xifré, 2016; Xifré, 2014, 2020a, 2020b, 2024)
but here we aim to provide an integrated and
qualitatively-different analysis.

Analysis of the European Innovation
Scoreboard results

In this section, we analyse the most
recent results of the European Innovation
Scoreboard (EIS) for Spain, taken from
the 2024 edition (with data up to 2023)
by comparison with those obtained the
year before the COVID-19 crisis, in 2019.
The EIS is divided into four categories
framework conditions, investments,
innovation activities and impacts — with
each subdivided into eight indicators. In
the next four subsections we analyse the
resulting 32 indicators for Spain, indexed
to the EU average (EU = 100). We calculate the
changes in all 32 indicators and categorise
the trends in those indicators into one of the
following five intervals (Table 1), which are
then used in Tables 2 to 5.

Classification of the changes in the EIS indicators by intervals

Nature of the change Change interval

Strong improvement
Improvement
Stability
Deterioration

Sharp deterioration

Source: Author’s own elaboration.
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> 10.5 points A
Between 4 and 10.5 points

Between -2 and 4 points >
Between -14 and -2 points 4
< -14 points \ 4
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Framework conditions

Table 2 provides the readings for the
framework conditions category, which includes
three subdimensions: human resources,
attractive research systems and digitalisation.

The most concerning reading is the 69.5
point drop in new doctorate graduates in
STEM (science, technology, engineering
and maths), indicating significant
erosion of highly qualified talent in critical
areas of the knowledge economy. If this
decline is not reverted, there could be long-
term consequences for Spain’s ability to
innovate and compete internationally. In

Table 2

contrast, the percentage of the population
aged 25-34 with third level education
increased by 5.9 points to 148.4 points.

The drop of over 10 points in the lifelong
learning indicator could be an issue in an
increasingly dynamic labour market in which
constant reskilling is vital.

Within  attractive research systems,
international scientific co-publications
increased slightly. However, the number
of foreign doctorate students fell sharply,
suggesting that the Spanish universities are
not attractive enough to international talent.

Spain’s scores in the EIS (indexed EU = 100) in 2019, 2024 and

change in the dimension “1: Framework conditions”

1 Framework conditions 2019 | 2024

1.1. Human resources

1.1.1. New doctorate graduates in STEM: How

many individuals with doctoral degrees
in science, technology, engineering, or
mathematics fields graduate each year?

. Population aged 25-34 with tertiary

education: What percentage of the
population aged 25-34 has completed
tertiary education?

. Lifelong learning: How many individuals

participate in continuous learning
activities throughout their lives to update
their skills and knowledge?

1.2. Attractive research systems

1.2.1.

1.2.2.

1.2.3.

International scientific co-publications:
How frequently do researchers from
different countries collaborate and
publish together?

Top 10% most cited publications: What
percentage of publications are among
the most cited in their respective fields?
Foreign doctorate students: How many
students from other countries are
pursuing doctoral degrees within the
country’s universities?

1.3. Digitalisation

1.3.1.

1.3.2.

Source: European Innovation Scoreboard and author’s own elaboration.

Broadband penetration: What percentage
of enterprises have access to high-speed
internet connections?

Individuals who have above basic overall
digital skills: How many individuals
possess digital skills beyond basic
proficiency?

169.5 100.0 -69.5
142.5 148.4 5.9
135.7 125.4 -10.3

90.6 93.5 2.9

89.5 89.8 0.3
103.7 88.3 -15.4
149.5 142.2 -7.3
151.7 148.7 -3.0
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As for digitalisation, both broadband
penetration and above basic overall digital
skills decreased, adversely affecting corporate
competitiveness and the adoption of new
technology.

Investments

Table 3 provides the readings for the
investment dimension, which encompasses
three subdimensions: finance and support,
firm investments and the use of information

Table 3

technologies. This is the dimension that would
be expected to benefit most from the NGEU
funds, a topic addressed in the next section.

In 2019, Spain presented a significant gap in
investments, specifically an investing intensity of
70% of the EU average in the public sector and
less than 45% in the business sector.

According to the data published in 2024,
the situation has improved significantly.

Spain’s scores in the EIS (indexed EU = 100) in 2019, 2024 and

change in the dimension “2: Investments”

2.1. Finance & support

2.1.1. R&D expenditure in the public sector:
What percentage of GDP is spent on
research and development activities by
the government and the higher education

sector?

2.1.2. Venture capital expenditures: How much
private equity is raised for investment in

innovative startups?

2.1.3. Direct government funding and
government tax support for business
R&D: What financial support does the
government provide to businesses for
research and development, both through

direct funding and tax incentives?

2.2. Firm investments

2.2.1. R&D expenditure in the business sector:
How much do businesses invest in

research and development activities?

2.2.2. Non R&D innovation expenditures: How
much do businesses invest in activities
other than traditional research and

development to drive innovation?

2.2.3. Innovation expenditures per person
employed in innovation-active
enterprises: How much is spent on
innovation per employee in companies

actively engaged in innovation?

2.3. Use of information technologies

2.3.1. Enterprises providing training to develop
or upgrade ICT skills of their personnel:
How many businesses offer training
programs to enhance the ICT skills of

their employees?

2.3.2. Employed ICT specialists: How
many specialists in information and
communication technologies (ICT) are

employed within the economy?

70.0 820 A 120
1039 1149 A 110
1024 1164 A 140
44.6 53.5 8.9
62.2 822 A 200
53.3 52.0 1.3
111.5 903 VY 212
87.1 88.2 1.1

Source: European Innovation Scoreboard and author’s own elaboration.
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& According to the data published in 2024, the situation has improved

significantly, with

investments

in the knowledge economy

increasing considerably due to higher expenditure from both the

public and private sectors.

Investments in the knowledge economy have
increased considerably, driven by expenditure
in both the public and private sectors. The
trends in the results reveal an improvement
in most of the indicators, particularly finance
and support for R&D, with R&D expenditure
in the public sector increasing 12 points.

Venture capital for investment in innovative
startups also registered strong growth,
increasing 11 points to 114.9. This trend
indicates an increasingly favourable climate
for new technology companies, supported
by private investments and public policies
that are stimulating entrepreneurship. Direct
government funding and government tax
support for business R&D also improved,
by 14 points, to 116.4. This improvement
evidences the government’s efforts to facilitate
direct and indirect business finance and foster
innovation through tax breaks and grants.

In terms of firm investments, the 20
point increase (to 82.2 points) in non-
R&D innovation expenditure stands out,
suggesting that Spanish firms are innovating
beyond their formal R&D efforts. The
increase in private sector investment, the
weakest indicator in 2019, is much smaller
(at 8.9 points), putting this reading barely
above 50% (53.5%) of the EU average.
Innovation  expenditures per person
employed in innovation-active enterprises
decreased slightly.

1

Within the use of information technologies
(ICT), the metric tracking enterprises
providing training to develop or upgrade ICT
skills fell very significantly (21.2 points) but
employed ICT specialists improved slightly.

Innovation activities

Table 4 provides the readings for the
innovation activities category, which includes
three subdimensions: innovators, linkages
and intellectual assets. In 2019, Spain fared
very poorly on one particular indicator: SMEs
with product innovations, which was just 25%
of the EU average. Another two indicators
related with SMEs (SMEs with business
process innovations and innovative SMEs
collaborating with others) also presented
significant gaps, at levels of 65-70% of the EU
average. The snapshot from 2019 was one
of Spanish SMEs finding it hard to integrate
innovation into their competitive strategies,
limiting their ability to access international
markets and increase their productivity.

Looking at the 2024 scores, the indicator
presenting the biggest increase is indeed the
one that was lagging the most in 2019, SMEs
with product innovations, which improved
by 32.6 points. This increase depicts a
significant effort in new product development,
possibly fuelled by public incentives and more
intense market competition. However, this
improvement contrasts with the 21 point drop
in SMEs with process innovations.

Within the use of information technologies (ICT), the metric

tracking enterprises providing training to develop or upgrade
ICT skills fell very significantl,y (21.2 points) but employed ICT

specialists improved slightly.
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Table 4

Spain’s scores in the EIS (indexed EU = 100) in 2019, 2024 and

change in the dimension “3: Innovation activities”

3 Innovation activities 2019 2024

3.1. Innovators

3.1.1. SMEs with product innovations:
How many small and medium-sized
enterprises have introduced new

products to the market?

3.1.2. SMEs with business process innovations:
How many SMEs have implemented
innovative changes to their business

processes?
3.2. Linkages

3.2.1. Innovative SMEs collaborating with
others: How many SMEs are engaged
in collaborative efforts with other

organisations?

3.2.2. Public-private co-publications: How
frequently do public and private sector
entities collaborate and publish research

together?

3.2.3. Job-to-job mobility of Human Resources
in Science & Technology: What

percentage of highly skilled workers in
science and technology change jobs?

3.3. Intellectual assets

3.3.1. PCT patent applications: How many
international patent applications are filed

under the Patent Cooperation Treaty?
3.8.2. Trademark applications: How many new
trademarks are applied for?

3.3.3. Design applications: How many new
designs for products or services are

being registered for protection?

25.4 580 A 326
70.9 409 ¥ 210
64.7 69.7 5.0
1029 1164 A 135
1077 1021 <A 56
63.8 68.7 5.0
1132 1103 <A 29
63.5 69.2 5.7

Source: European Innovation Scoreboard and author’s own elaboration.

Within linkages, the growth in public-private
co-publications is a sizeable 13.5 points.
This is an important figure as it reveals an
improvement in one of the key issues facing
Spain’s knowledge economy: the transfer of
knowledge and open innovation. The metric
tracking innovative SMEs collaborating with
others also improved by 5 points.

Turning to intellectual assets, there were no
major changes in any of the three indicators

assessed (PCT patent applications,
trademark applications and design
applications).

Impacts

Table 5 provides the readings for the
impacts category, which again includes three
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subdimensions: employment impacts, sales
impact and environmental sustainability.
The most worrying metric in 2019 related to
knowledge-intensive services exports, which
was 30% below the EU average.

The 2024 EIS reveals a sharp reduction (17.1
points) in the percentage of employment in
innovative enterprises, whereas employment
in knowledge-intensive activities was
practically stable. These figures may point to
difficulties in scaling up innovative projects
or a low rate of business growth.

Within the sales impact indicators, there
was very strong growth in the role of product
innovations in sales growth, which increased
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Table 5

Table 5. Spain’s scores in the EIS (indexed EU = 100) in 2019,

2024 and change in the dimension “4: Impacts”

2019 [ 2024

4.1. Employment impacts

4.1.1. Employment in knowledge-intensive
activities: What percentage of the
workforce is employed in activities

requiring advanced knowledge and skills?

4.1.2. Employment in innovative enterprises:
What percentage of total employment is
provided by companies actively engaged

in innovation?
4.2. Sales impact

4.2.1. Medium and high-tech product exports:
What is the value of exports of medium

and high-tech products?

4.2.2. Knowledge-intensive services exports:
What is the value of exports of services

requiring advanced knowledge and skills?

4.2.3. Sales of product innovations: How
successful are new product innovations

in generating sales revenue?
4.3. Environmental sustainability

4.3.1. Resource productivity: How efficiently
are resources being used in production

processes?

4.3.2. Air emissions by fine particulates
PM2.5 in Industry: What is the level of
fine particulate matter emissions from

industrial activities?

4.3.3. Development of environment-related
technologies: What percentage of
a country’s inventions are aimed at

addressing environmental challenges?

80.7 80.9 0.2
61.7 446 V¥ 171
67.3 66.5 -0.8
28.8 335 4.7
1235 1705 A 470
165.0 1369 ¥ -28.0
91.7 86.3 A 54
108.0 745 V¥ 335

Source: European Innovation Scoreboard and author’s own elaboration.

by 47 points between the 2019 and 2024
editions. This increase suggests that the
Spanish companies have become more
effective at selling new products, probably
indicating a more robust focus on market-
oriented innovation. Medium and high-
tech product exports registered a very small
decrease, while knowledge-intensive services
exports (the worst-performing indicator in
2019) registered slight growth.

Within environmental sustainability, two
indicators are of concern: resource
productivity decreased by 28 points and
the development of environment-related
technologies dropped 33.5 points, suggesting
reduced prioritisation of sustainability in

innovative activities and investments. In
contrast, air emissions by fine particulates in
industry fell slightly.

The knowledge economy under the
Recovery Plan

The Recovery, Transformation and
Resilience Plan is the strategy formulated
by the Spanish government to fuel economic
recovery in the wake of the COVID-19
pandemic under the umbrella of the NGEU
funds. The NGEU funds include the Recovery
and Resilience Facility (RRF), which is the
largest financial instrument with a budget of
723.8 billion euros for supporting member
state reforms and investments.
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The RRF provides Spain with 69.5 billion
euros of direct transfers, as well as the
possibility of applying for additional loans.
These funds are being earmarked to strategic
projects aimed at fortifying key sectors of the
economy.

Spain’s Recovery Plan is articulated around
four main pillars: the green transition,
digital transformation, social and territorial
cohesion and gender equality, implemented
by means of 30 lines of initiative.

A number of papers have tracked the
Recovery Plan and NGEU funds in Spain
(Xifré, 2020b; Maudos, 2023; Dominguez
and Gomariz, 2023; Hidalgo et al. 2024;
Afi, 2024; Garcia-Arenas, 2024, and AIReF,
2025) and, more recently, their impacts
(ECB, 2024, and Creel and Kaiser, 2024).
To update this line of work, in this section
we present the most recent information
available, updated to 31 December 2024,
based on AIReF’s interactive tool (the RTRP
Observatory) (AIReF, 2025), relating it with
the developments outlined in the last section
regarding the progress of Spain’s knowledge
economy.

Table 6 itemises the initial budget allocation
for the 30 components of the Recovery Plan
(which is how the table is ordered) and the
amounts contracted or awarded by the end
of 2024, according to the methodology used
by AIReF.

The table illustrates considerable
heterogeneity by component in the amounts
allocated and the amounts of the allocations
that have been contracted or awarded.
The data available are not conducive to

1

analysing what impact the Recovery Plan
investments may have had on the EIS
results but it is possible to make certain
observations. Note that a given component
may encompass initiatives or investments
with varying degrees of impact on knowledge
or technology so that it may be inaccurate
to associate all the investments related with
that component with a particular level of
knowledge or technology contribution.

Bearing in mind these limitations, there
are three key takeaways. Firstly, the five
components of the Recovery Plan with
the biggest budgets (refurbishment, long-
distance and urban sustainable mobility,
industrial policy and support for SMEs) do
not appear to have a direct correlation with
the knowledge economy. Combined, these
five components have been earmarked a
budget of 30.76 billion euros, representing
38% of the total.

Secondly, there are five components that
can be considered directly associated with
the knowledge economy and digitalisation
as captured by the EIS: digital connectivity,
science, technology and innovation, the
deployment of renewable energies, digital
skills and artificial intelligence. Combined,
these five components have been earmarked
a budget of 16.66 billion euros, which is
equivalent to 20% of the total.

Lastly, as of 31 December 2024, the volume
of contracts and grants awarded under the
scope of these five components stood at 9.47
billion euros, which is 56% of their total
budget and 11.8% of the total Recovery Plan
assignation.

As of 31 December 2024, the volume of contracts and grants awarded

for the components of the Recovery Plan most closely linked to the
knowledge economy amounted to 9.47 billion euros, representing
56% of the total 16.66 billion euros budgeted for these components
and 11.8% of the entire Recovery Plan allocation.

44 Funcas SEFO Vol. 14, No. 2_March 2025



Spain’s knowledge economy and the NGEU: Recent progress and outstanding challenges

Table 6 Budget allocation and amounts contracted/awarded by
component of the Recovery, Transformation and Resilience
Plan as of 31 December 2024
Millions of euros and %

€m €m %
02. Refurbishment and urban renewal 6,820 2,868 42%
06. Sustainable mobility (long distance) 6,665 6,903 104%
01. Sustainable mobility (urban) 6,526 4,972 76%
12. Industrial policy 5,852 2,258 39%
13. Support for SMEs 4,895 2,655 54%
15. Digital connectivity 4,502 3,153 70%
11. Government modernisation 4,369 2,802 64%
17. Science, technology and innovation 4,191 3,167 76%
07. Deployment of renewable energies 3,830 1,706 45%
19. Digital skills 3,593 1,112 31%
22. Care economy and inclusion 3,489 1,863 53%
14. Tourism 3,400 918 27%
05. Coasts and water bodies 3,341 1,727 52%
09. Renewable hydrogen 3,155 598 19%
23. Labour market 2,363 1,316 56%
20. Vocational training 2,075 271 13%
31. RePowerEU 1,931 4 0%
21. Education 1,696 782 46%
04. Ecosystems and biodiversity 1,643 391 24%
08. Electric infrastructure 1,365 596 44%
03. Agriculture and fishing 1,196 616 52%
18. National health system 1,169 467 40%
16. Artificial intelligence 540 336 62%
24. Cultural industry 325 423 130%
10. Fair transition strategy 300 43 14%
26. Sports sector 300 100 33%
25. Audiovisual industry 200 148 74%
Total 79,731 42,195 53%
Source: : AIReF (RTRP Observatory) and author’s own elaboration.
Conclusions The strongest improvements in Spain’s

This analysis of the four dimensions of the
European Innovation Scoreboard (EIS) for
Spain between 2019 and 2024 paints a mixed
picture marked by significant progress in some
areas and persistent challenges in others.

knowledge economy between 2019 and
2023 came in three areas: firm investments
in R&D, the number of SMEs placing new
products on the market and the impact of
product innovation on sales generation. It is
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in the investment area, where there has been
considerable growth in public expenditure
on R&D and venture capital expenditure on
innovative startups, that there are clearer
signs that the NGEU funds and Recovery Plan
have had a meaningful impact.

As for the outstanding challenges, four
areas deteriorated sharply during the period
analysed. In ascending order of magnitude
of the deterioration observed, we have:
enterprises providing training to develop or
upgrade ICT skills; environmentally-efficient
use of productive resources; the development
of environment-related technologies, and,
very notably, the number of new doctorate
graduates in STEM. Trying to take a
constructive approach to these challenges,
some of these deficiencies can still be tackled
through the conducive components of the
Recovery Plan where there is still considerable
unallocated budget.

We estimate that as of 31 December 2024,
the investments contracted or awarded that
can be considered directly related with the
knowledge economy represent just under
12% of the total Recovery Plan budget
allocation. To improve its positioning as a
knowledge economy, Spain needs to continue
to push through structural reforms, fostering
digitalisation, strengthening the regulatory
environment and prioritising sustainability in
innovation policies.
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