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ABSTRACT

The article addresses the recent changes in science and inno-
vation policy studies from an European perspective. Based on the
monitoring and evaluation exercises of four different innovation
policy exercises carried out in Spain over the last years, we reflect
on the challenges of European innovation policy. The monitoring
and evaluation exercises cover different administrative levels (na-
tional, regional and European) and methodological approaches
(impact evaluation and more qualitative-oriented) including: an
impact-evaluation exercise of the Research and Development
(R&D) public funding programme for firms granted by the main
innovation agency in Spain (The Centre for the Development for
Industrial Technology CDTI); two survey-based research on R&D
from the workers and from the managerial perspective; and a
monitoring exercise on the Smart Specialisation Exercises (S3) of
three regions (Extremadura, Valencian Community and Catalonia)
and the national S3 programme. We find that it is important to ad-
dress the strengths and limitations of programmes and policies
framed in previous innovation policies (innovation for growth and
national systems of innovations), while improving coordination
between innovation policies with other policy areas, layers (strate-
gic, managerial and performance) and levels (national and re-
gional). In addition, we signal the importance of broadening the
understanding innovation to move towards a more transforma-
tive-oriented policy paradigm. We indicate that a broad under-
standing of innovation is especially important for less developed
countries and regions to catch-up.

Introduction

Investments in Research, Development and Innovation
(R&I)! have been crucial to societies for different reasons. Invest-
ments in science and innovation have been supported with the
purpose of getting advantages in military races, health wars, eco-
nomic competitiveness, and in the achievement of other societal
benefits, such as, human training or environment protection. From
an economic perspective, the creation of wealth and improved
competitiveness have been important reasons to support R&I poli-
cies (Mowery and Rosenberg, 1989). From this perspective it is
important to point that the foundations on which wealth creation
and international competition are based have undergone substan-

' Inthe text we use R&I to denote Research, Development and Inno-
vation activities and R&D to activities limited to Research and Devel-
opment.
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tial changes over the last decades. Due to those changes, today
the so-called “created factors” play a prominent role which, unlike
the «given factors» (e.g., endowed labour and capital), are the re-
sult of economic and social development. Among these created
factors, those related to technology and innovation are particularly
important, especially in a world subject to significant tensions and
changes.

In economic terms it is usually pointed that promoting tech-
nological innovation does not depend only on the market as a
mechanism that emits certain signals for companies. Markets fail
in R&I because there are certain characteristics of innovation,
such as, the creation of externalities, the uncertainty of the results
or the public good nature of knowledge that makes the market not
to work optimally (Nelson, 1959; Arrow, 1962). For these reasons,
it is generally accepted that public authorities must intervene with
policies that compensate for what would be an investment in in-
novation below the socially desirable optimum if let alone to pri-
vate entities. In addition, others have been argued the need of
policies that favour technological innovation considering the sys-
temic nature of innovation and the need to promote relations be-
tween innovative companies and a set of institutions that are part
of the innovation system (Freeman, 1988; Lundvall, 1992). More
recently, the rationale for R&I policies has broadened to also in-
clude the transformational aspects of society (i.e., transformation
towards sustainability), going beyond the adjustments on poor
performing firms in their R&I activities or on R&I systems (Schot
and Steinmueller, 2018; Kattel and Mazzucato, 2018).

Despite the different rationales to support R&I policies, there
is a broad agreement on the need to know and evaluate the results
of R&I policies. Public intervention is fully supported when the
evaluations show positive results. Under the “market failure” ra-
tionale for public R&I investments to private companies, it is usu-
ally stated that it is not about replacing «market failures» with
«public inefficienciesy». However, different rationales define what
is defined as a positive result of public intervention, changing
evaluation patterns. Due to the changes in R&I policies we aim
at reflecting on the impact evaluation of public funding to private
R&I and on the need of integration different policy frameworks.

There is an increasing demand for rethinking of R&I public
policies. For example, to promote technological development to-
wards increased technological autonomy, to strength the industrial
base of the countries, or to promote transitions towards sustain-
ability. However, it is important to reflect on the strengths and
weaknesses of previous policy designs to better integrate these in
the new policy frameworks. In addition, new policy designs need
to consider that Europe has to redefine its international position
due to the great international competition of Asia and America.
This article aims to propose a debate for the European Academy
regarding the European situation in the creation and dissemination
of innovations in the forthcoming international division of labour.
By its nature, it must be an interdisciplinary debate that can illu-
minate critical aspects of decision-making from states and Euro-
pean institutions.

Change and innovation policies

There is a growing body of literature in innovation studies
(Fagerberg and Verspagen, 2009; Martin, 2012) that supports the
need to adopt more ambitious and sustainable innovation policies
to tackle major environmental and social challenges such as cli-
mate change, aging, inequality, ezc. The COVID-19 crisis and ac-
tive role of science and technology in the development of the
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vaccines have highlighted the effectiveness of the research and
innovation systems in working towards a common goal (mission-
basis). On the other hand, the COVID-19 crisis has also shown
the weaknesses of national innovation systems in their depend-
ence on global production and distribution chains. Both issues (ef-
fectiveness of R&I systems and supply chain security) appear to
have strengthen the demands for more ambitious R&I policies
that have been articulated over the last decade. This demand for
science and innovation to be a driver of change is also encouraged
by events, such as, the increasingly visible effects of climate
change, the geopolitical and economic instabilities (e.g., the war
in Ukraine and inflation), or the growing political polarization. In
this context, policies shaping science and innovation towards the
achievement of more environmentally friendly, equal and inclu-
sive objectives are welcomed. According to the OECD (2021:11)
recent challenges have reinforced the urgency to develop better
frameworks for collective action towards common and well-de-
fined objectives.

This new trend of R&I policies towards more ambitious and
sustainable policies responds to different labels, such as, mission-
oriented policies (European Commission, 2018; OECD, 2021);
new industrial policies (Kattel and Mazzucato, 2018), or transfor-
mative innovation policies (Schot and Steinmueller, 2018; Fager-
berg, 2018). This trend of R&I policy represents a shift towards
what Schot and Steinmueller (2018) calls the third framework in
innovation policy. The first framework, known as the “linear
model”, considers that R&I policies should focus on providing
funding for basic and applied science under the assumption that
fostering scientific knowledge will eventually distil into innova-
tions and economic growth. In this framework, public R&D in-
vestments are necessary to address the so-called “market failures”.
The second model of R&I policies, instead of focusing on pro-
viding funds to science and technology development, focuses on
channelling support for the improvement of the R&I systems. In
this second framework, the main objective has moved from
knowledge creation to knowledge transfer under the rationale that
it is necessary to improve the links between university-business
agents to favour knowledge transfer and the commercialization
of inventions. In this framework, policy efforts seek to address
“system failures”. The third framework of R&I policies argues
that social and environmental challenges require new policy im-
petus as previous policy efforts that focused on providing funding
for R&I and on the improvement of the R&I systems are limited.
Instead, the third framework requires R&I policies to promote
transformative change by addressing social and environmental
challenges, such as, the European challenges or the Sustainable
Development Goals (SDG). In the third framework, R&I should
help to transform society. This third framework goes beyond ad-
dressing SDG-related challenges by actively connecting with so-
cietal concerns to address social failures. This third approach
recognises that R&I policies should not only drive economic
growth or improve R&I systems, but also address the gap between
societal needs and R&I results. By focusing on social needs, this
framework aims to make R&I more relevant and impactful for
citizens, which implies the direct participation of citizens in car-
rying out the scientific activity and in science and technology pol-
icy. It should be noted that these R&I policy frameworks coexist,
so it is not only necessary to address the differences between the
various approaches but also how to integrate them within an ex-
isting policy landscape.

These different R&I policy frameworks have prevailed at dif-
ferent times, have particular geographic focus, prioritize certain
actors, emphasize some characteristics of knowledge and specific
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policy instruments, efc. (Table 1). Therefore, in the transforma-
tional approach, there is a demand to address major challenges
and to go beyond the classic geographical, sectoral or technolog-
ical limits that characterized previous R&lI policies. It is required
the involvement of different stakeholders emphasizing the impor-
tance of including civil society and going beyond the “Triple
Helix” approach that required the involvement of government,
science and industry. It is emphasized the directionality of R&I
activity towards certain challenges, beyond the mere creation of
knowledge and its transfer. The emergent and co-produced nature
of knowledge is highlighted, which is no longer assumed to be
merely transferable or sticky and centred in place. The socio-tech-
nical systems (Geels, 2004) gain prevalence. Similarly, certain
policy instruments are prioritized.

Innovation and Europe

The approach of a renewed perspective of policies to promote
innovation needs to be applied considering different contexts. In
this article, the context is Europe in its relation to technological
change and innovation. This reflection considers two crucial as-
pects: the comparative performance of Europe in relation to other
competing areas or countries; and the asymmetric internal distri-
bution of technological and innovative activities.

European overall position

In relation to Europe’s position, it is important to take distance
from what for many years has been considered the «European par-
adox». This paradox states that Europe has a strong scientific base
and, therefore, its strength lies in knowledge creation but fails in
transferring this knowledge into the market. However, the framing
of innovation in Europe within the “European paradox” has sev-
eral limitations (Dosi, Llerena and Labini, 2006). Firstly, it is not

Table 1. Summary of the three frameworks of R&I policy.

Article

exactly true. The scientific leadership of Europe is usually stated
considering the number of scientific publications, but it not so
much when considering other indicators, such as, the quality of
these publications (i.e., European Commission, 2021; Dosi, Ller-
ena and Labini, 2006). Secondly, there is not a direct relationship
between scientific productivity and innovation. Finally, this par-
adox reflects a limited conceptualisation of innovation. A concep-
tualisation of innovation that is linked to the first policy R&I
framework known as “the linear model”. As it was indicated in
the previous section, this model portrays innovation as a product
of scientific progress (science push). It must be recognised that
this conceptualisation of innovation helps to understand some type
of innovations, the ones linked to knowledge intensive processes
(i.e., knowledge intensive innovations). However, it fails in ex-
plaining other sources of innovation (e.g., users as sources of in-
novation). Therefore, the framing of innovation in Europe within
the “European paradox” has somehow limited Europe’s ability to
identify its innovation challenges.

In order to re-consider the European position on innovation
it is important to underline two questions: the relationship of in-
novation with industrial development and the international posi-
tion of Europe in relation to scientific-technological aspects. The
consideration of industry is essential because this sector remains
the largest producer and consumer of innovations and, as Teece
and colleagues (1997) pointed out, industrial productive capacity
is an essential complementary factor to properly appropriate the
fruits of innovation. In this regard, there is a general decline of
Europe in productivity during the twenty-first century (Bauer et
al.,2020). The trend of recent years has generally been a process
of deindustrialization of Europe in a context where especially
Asian countries, with China heading, have been increasing their
weight in international industry to the detriment of Europe and
the United States. However, it must be stressed that European
deindustrialisation has been an uneven phenomenon, affecting the
countries of the South more importantly and, to a lesser extent,

Framework 2: Framework 3:
National systems of innovation Transformative change

Framework 1:

Innovation for growth

Underlay model of innovation Linear Interactive and system bound Systemic and experimental
Time of dominance 1960s-1980s 1980s to today Emerging
Geographical focus National National, regional, sectoral system  Multi-scalar: grand challenges across

of innovation and beyond geographical, sectoral,

technological boundaries
Focal actors Government, scientists, and industry Triple-helix interaction

(especially large firms)

Dynamic identification of relevant
stakeholders (government, science,
industry, civil society, end users and
non-users, others

Justification for policy intervention  Fixing market failures Fixing structural system failures Fixing transformational system

failures

Main strategy Knowledge creation Knowledge transfer Solving social and environmental

challenges

Nature of critical knowledge Transferable Sticky and place-based Emergent and co-produced

Focal areas Technology Competitiveness Socio-technical system

Typical policy activities » R&I stimulation * Building links * Support to experimentation with

« Intellectual property regime » DUI (Doing Using and Interacting) ~ niches

* STEM education and learning * Support to R&D directionality
communication * Entrepreneurship support * Social, inclusive, frugal and

pro-poor innovation

Source: Marinelli ef al., 2021 and SPRU.
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countries such as Germany (Liboreiro et al., 2021). The conse-
quences of Europe decreasing its technological capabilities and
industrial basis has received increasing attention at European and
national level. The “Draghi report” builds upon the need of the
EU to increase funding to gain competitiveness (European Com-
mission, 2024a). Its consequences in competitiveness, wealth cre-
ation, quality of jobs and security are increasing in a changing
geopolitical context.

Considering the comparative performance of Europe in the
production of science and technology at international level, Eu-
rope holds a relevant position, but it also presents important weak-
nesses. For an example, Europe is one of the main contributors of
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Figure 1. Output in top 1% highly cited publications, % EU27,
UK vs US and China. “The point in time at which China over-
takes the EU is based upon whether the United Kingdom is
counted as in or out of the EU block (European Commission,
2021). Source: JRC (EC, 2021) based on INCITES (Web of Sci-
ence) data.
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highly cited scientific publications, but its position has been stag-
nant over the las decade with China overtaking the EU several
years ago (Figure 1)*.The knowledge production landscape is
changing with new actors (i.e., China and India) challenging the
relevant position of the US and, specially, Europe in several re-
search fields (Leydesdorff ez al., 2014) and in emerging areas,
such as, Artificial Intelligence (National Science Board, 2023).
Figure 2 shows the EU’s position in digital and green technologies
vs US and China’s position. The EU shows strengths in green
technologies but important weaknesses in digital technologies.

Internal asymmetries and inequalities

Europe is facing new challenges that innovation policies need
to address considering the differences across Europe. The Euro-
pean Innovation Scoreboard (EIS) offers an indication of the dis-
parities in innovation performance across Europe and its
evolution. EIS includes 32 indicators that are grouped into four
main categories and 12 dimensions of innovative activity. These
indicators are considered to build a Synthetic Index that summa-
rizes the global position of each country. By relating the relative
average performance of the index for each country to the Euro-
pean Union average in 2024 (European Commission, 2024b),
Member States are divided into four groups (Figures 3 and 4). The
first group comprise the Innovation Leaders and includes Den-
mark, Sweden, Finland, and the Netherlands with an innovation
performance well above the EU average (above 125%of the EU

2 There are discrepancies on the year in which China overtakes the EU
in highly cited publications according to the methodologies. For example,
National Science Board (2023) using top 1% S&E journal articles from
Scopus places this change in 2020. In any case despite the methodologies,
the trends are similar.

® CnN
@
® us

50 75 100

RELATEDNESS DENSITY

Figure 2. Digital and green technologies position, EU vs US and China. Source: European Commission, 2024a. Patent data. Y-axis com-
plexity (0 less complex and 100 more complex); x-axis relatedness (easiness in building comparative advantage depending on closely
related to other technology strengths of the country). Size of the bubbles represents specialisation (revealed comparative advantage).
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Figure 3. Innovation performance of the EU Member States, relative to the EU. Source: European Commission (2024b), performance scores
are relative to that of the EU in 2017. Colored bars show the country’s performance in 2024. Vertical lines show performance in 2023.

average in 2024 and by order of performance). The group of
Strong Innovators includes Belgium, Austria, Ireland, Luxem-
bourg, Germany, Cyprus, Estonia and France with a performance
above the EU average (from 100% to 125%). Moderate Innova-
tors are Slovenia, Spain, Czechia, Italy, Malta, Lithuania, Portu-
gal, Greece, and Hungary with innovation performances below
the EU average (70% to 100%). Finally, Croatia, Poland, Slova-
kia, Latvia, Bulgaria, and Romania are Emerging Innovators
with performances well below the EU average (below 70%). The
geographical distribution of these groups (Figure 4) portrays three
main regional areas: the North-Centre area with countries with
high innovation performance; the Southern area with mainly mod-
erate innovators; and finally, the Easter area with countries with
emerging innovators. EIS 2024 shows that the innovation divide
persists in Europe, despite a slight decrease in innovation per-
formance between 2017 and 2024. There is a modest convergence
in innovation performance between Strong and Moderate inno-
vators, but divergence within the Innovation Leaders and the
Emerging innovators (European Commission, 2024b).

In general, it can be said that strong leaders or innovative
countries perform better in most indicators, showing balanced in-
novation systems where interactions between innovation actors
create “positive spillovers” (innovative actions of one actor gen-
erally benefitting others and the system). On the other hand, coun-
tries with lower innovation performance (Emerging Innovations
and most of Moderate Innovators), generally present greater im-
balances between dimensions and categories of innovation. In this
case, the interactions between the parts of the system are less fre-
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Figure 4. Innovation performance of the EU Member States.
Source: European Commission (2024b).
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quent, reducing the opportunities to generate «positive spilloversy.
Innovative countries usually have usually strong R&I systems and
stable institutional settings.

In short, the implementation of measures to address the eco-
nomic and social challenges that Europe face and to gain compet-
itiveness vis-a-vis the major competitors of America and Asia
needs to be carried out without forgetting the internal European
asymmetries and providing flexible policy measures capable of
being adapted to pursue intra-European convergence.

Innovation case studies and lessons

After reviewing the different innovation policy frameworks
and two of the main innovation challenges of the European inno-
vation system, this section aims at integrating the challenges and
lessons of different R&I policies frameworks considering the
Spanish case as an example. It includes a set of monitoring and
evaluation exercises of different innovation policies and their im-
pact in areas, such as, firm performance, workers’ and managers’
perspectives and links with regional policies. This benchmarking
exercise helps us to highlight the strengths and weaknesses iden-
tified in the different exercises considering the different policy
frameworks. In addition, we signal the importance of the coordi-
nation of innovation policies with other emerging policy areas,
such as, new industrial policies and environmental ones.

The benchmarking exercise carried out in this section includes
a set of four different policy and evaluation exercises (Table 2): i)
a more traditionally oriented impact evaluation exercises focused
on the impact of the main programme aid granted by the Spanish
innovation agency (Centre for the Development of Industrial
Technology - CDTI); ii) a survey-based research on innovation
from the workers perspective carried out for the main trade union
in Spain (Workers’ Commissions- CC.OO. project); iii) survey-
based research on innovation from the strategic management per-
spective (Association for the Progress of Management -APD);
and iv) a set of monitoring exercises on a placed-based innovation
policy (S3). These projects have different focuses, combine results
from projects with different approaches, scopes, data sources, an-
alytical units, and methodologies. They also have different disci-
plinary approaches and objectives (Table 2). However, the
portrayal of the main results and policy implications allow us to
see policy innovation efforts from a broad and multidisciplinary
perspective considering its implication for different stakeholders.

Traditional impact evaluation exercises of R&I policies focus
on the economic rationality and efficiency using additionality
analysis (input, output, and behaviour), understood as the addi-
tional stimulus on innovation greater than would have occurred
in the absence of public support (Roper and Hewitt-Dundas,
2016). They do so consider the potential non-positive effects or
the «crowding-out» effect on R&D expenditure (a substitution of
private fund by public funds), and the potential bias in private
agents’ decisions, generating market distortions as results of pub-
lic programs. An overview of literature review about studies on
the impact of public policies shows mixed results, largely due to
the heterogeneity of companies, the geographical scope of the
policies, the time periods and the type of policy analysed (and
project selection rules), as well as in terms of data sources and
methodology applied. This leads to different outcomes in terms
of the additional private effort induced by policy actions. In any
case, it could be pointed out that evaluation exercises tend to focus
on input additionality and on output additionality with less atten-
tion to behavioural additionality. The results of these exercises
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show differences depending on the type of expenditure deployed
by policies, the size of the company (Busom, 2000), the sector of
activity (Huergo et al., 2016), the analysis model used (Lach,
2002) and showing different within country variation (OECD,
2006; Cunningham e al., 2016; Dimos and Pugh, 2016; Fiorentin
et al., 2018). In general terms, reviews on the impact of public aid
to private R&I show heterogeneous results between sectors, coun-
tries and even within countries. The heterogeneity of results sup-
ports the need of broadening the scope of impact evaluation
practices. New concerns and rationales of R&I policies have
emerged. For example, growing inequality in R&D intensity be-
tween European countries, and the difficulties of certain countries,
such as Spain, to follow in the wake of the most developed coun-
tries in R&D. In this context, the demands for innovation policies
that move from the need to address market failures to create new
markets (Mazzucato, 2015) or that aspire to transformative change
(Schot and Steinmueller, 2018) are welcomed. These changes and
new frameworks demand new evaluation practices (Molas-Gallart
et al., 2021) and ways to integrate them with previous impact
analyses. The need of integration of different approaches supports
us in combining different monitoring and evaluation exercises.

The impact evaluation exercises show the effectiveness of
public R&D aid programs in terms of additionality (input, output
and behavioural), in line with a large part of the international lit-
erature (Table 2). Nevertheless, positive results are much more
evident in terms of inputs (dedicated R&D resources) than in the
outputs (technological results obtained). Considering the R&D
output, public support does not always favour significantly better
performance of beneficiary firms compared to non-beneficiary
firms. Output results vary across sector, being positive results
sometimes small in size. This could indicate the need to explore
alternative scenarios that could lead to higher marginal effects
(e.g., considering highly innovative initiatives or avoiding a “pick-
ing-the-winners” bias). The significant difference across sectors
advises new policies to consider the diversity of sectors.

While the impact evaluation of programs shows additionality
of R&D inputs (R&D investments) and some not consistent across
sectors additionality of R&D outputs, the impact of aid on the eco-
nomic performance (e.g. sales, productivity) of beneficiary firms
is hardly proven. Due to the low impact on economic firm per-
formance, non-economic objectives focused on the characteristic
of innovations (e.g. sustainable innovations) or the quality of jobs
could be considered to tailor R&I policies. Impact evaluation ex-
ercises framed in R&I framework one (innovation for growth) do
not usually question “innovation”. From this perspective, any in-
novation is good and will eventually lead to increased economic
performance. As this is not always the case, new evaluation ap-
proaches could consider the characteristics of innovation pursuing
radical, inclusive or sustainable innovations.

Impact evaluation exercises also show important positive re-
sults on behavioural additionality, with beneficiary firms changing
their behaviour towards increased collaboration with other agents
of the innovative system. This is an important result pursued under
the R&I framework two (national systems of innovation) that
sometimes is achieved even without public R&I calls explicitly
encouraging it. However, as impact evaluation exercises articu-
lated within the first framework of innovation policies did not
question “innovation”, impact evaluation exercises articulated
within the second framework of innovation policies do not usually
question “collaboration”. In this case, it is assumed that any col-
laboration will improve the innovation system. Therefore, new
evaluation approaches need to consider the character and impact

of increased collaboration.
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Table 2. Summary of the policy and other evaluation exercises.

Innovation and firms’
performance

(CDTI)

Innovation and the
workers perspective
(CC.00.)

Innovation and the

Article

Innovation and

strategic management regional perspective

perspective

IRR))

R&I framework

Framework 1 and 2 (Innovation
for growth and National Systems
of Innovation)

Framework 1 and 2

(APD)

Framework 1 and 2

Framework 1, 2 and
partially 3
(transformative change)

Organizational,
economic and social
insertion

No organizational and social
insertion, but considers
collaboration

No organisational and
social insertion, but
considers quality of
employment

No organisational and
social insertion, but
includes innovation
cultural aspects

Yes, promotes
stakeholders’
involvement

Facilitates or blocks
development

No development consideration
apart from economic growth

No development
consideration, but
addresses job inequality

No development
considerations

Considers regional
development, but
implementation could be
improved

Scope and time spam

Spain: CDTI public aids program
2016-2020 and Spain 2004-2014

Spanish workers from
industrial sectors: 2008-
2020

Spanish directors and
managers (members
APD), 2022

Regional Policies (RIS3)
2014-2020

Spain: Catalonia,
Extremadura, and
Valencia

Evaluation focus

In-depth impact evaluation and
Economics of Innovation

Workers’ perception of
R&l policies and
benefits

Managers perception of
R&l policies and
benefits

Monitoring policies and
programs, governance

Data source

PITEC, CDTI surveys, in-depth
interviews

Data on Survey on
Business Strategies
(ESEE), ad-hoc survey,
experts round table

Ad-hoc survey to APD
members

Policy programs,
regional outcomes, in-
depth interviews with
stakeholders

Analytical unit

Firms (CDTI granted and not
granted)

Firms (quantitative) and
individuals (qualitative)

Individuals: having
directive or executive
responsibilities

Regions, policies,
programs, strategies

Methodology Multivariate analysis with Multivariate analysis, Statistical and Qualitative analysis
qualitative triangulation: data qualitative analysis, multivariate analysis based on in-depth
panel, diff-in-diff, qualitative triangulation interviews with
analysis members of governance

system and stakeholders
(public and private)
Multidisciplinary Innovation studies Innovation Studies, Innovation Studies, Innovation Studies,
Labour economics Organizational studies Regional Studies,
Governance

Target public European Commission staff and Stakeholders, academics, Stakeholders, Policymakers, policy
other policymakers (national policymaker and civil academics, designers, civil society,
government, CDTI staff), society policymakers and civil academics
academics and civil society society

Objectives Evaluation of policy impact and Better understanding Better understanding Monitoring,
policy knowledge about R&I effects on about directors and benchmarking, learning

employment managers perception

about innovation

Main results

Overall positive impact results:
* Additionality of resources -
input additionality
(propensity and intensity in
R&D expenditures, and R&D
jobs creation);
 Some output additionality
(product innovation, mainly
in traditional sectors, but
with important sectoral
differences);

« Strong behavioural
additionality (increased
propensity to cooperate with
research centres, increased
internationalisation and
diversification of
partnerships).

Weak economic results with

significant differences across

sectors.

Positive effects in obtaining

alternative financing sources

Absence of market distortions

(“crowding-out”)

Lack of formal mechanisms in

the dissemination of knowledge.

Positive effects in
quantitative
(employment) and
qualitative (average
training level and
salaries) terms.
Important effects on
employment
(quantitative and
qualitative) associated to
rapid technological
change and industrial
transformation
Fostering factors:

« Transparency;

» Workers

participation;

« In addition to size,

cooperative intensity

and foreign

ownership.

Innovative ideas come
mostly from inside, with
collaboration in
innovation development
with:

« Universities;

« Research centres.

« Other providers in

the value chain).
Important size and
sector effects
Less frequent
commercial innovation.
Main barriers: is cultural
resistance to change,
followed by uncertainty
and lack of skilled
workers.

Optimistic vision about
innovation effects on
employment.

Important national and
regional differences in
policy implementation.
Positive perception on
strategic policy design
exercises and
stakeholders’
involvement.
Fostering factors:
« Policy leadership;
* Formal
institutionalisation of
coordination
mechanism across
governance layers,
levels and functions
matters
(“hybridation” of
technical bodies),
when encompassing
broad techno-
economic and social
domains.
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Table 2. Continued from previous page.

Innovation and the Innovation and
strategic management regional perspective
perspective (RIS3)

(APD)

An important part of
technological change
and innovation comes
from non-R&D
activities.

Innovation and the
workers perspective
(CC.00.)

Focus Innovation and firms’
(Project) performance

(CDTI)

Policy implications (+) Public intervention is
justified. The aid programme funding R&I programs
helps to improve some purposes with
innovative activities of supported ~ employment indicators
firms, changing their behaviour (quantitative and
in terms of collaboration, while qualitative).
avoiding the negative impacts of
public intervention (i.e.,
crowding out effects).
(-) Impact on product innovation * Innovation and management and
is weak and changes across innovative culture performance);
sectors. * Work development ~ Promotion of innovative * Levels
Assumptions: sustainability; culture is essential. (international,
* Any kind of innovation is * Structural and Unequal imaginaries of national, regional
good (innovation is not transformative innovation (techno- and local).
questioned). Radical, policies. optimistic vs.
inclusive or sustainable

Relevance to align R&I governance is
intertwined in a complex
policy space. It is
bounded in terms of:
* Policy mix
(different
programmes and
policy domains);
* Layers (strategic,

Policies must consider
differences associated to
size and sectoral
characteristics.

Need tooster linkages
between:

innovations are not directly
pursued. Assumption policy

pessimistic across
employment levels)
need to be considered.

Need to encourage:
* Policy leadership;
* National and

framework 1 (see paragraph
“Innovation case studies and
lessons™).
* Increased collaboration is
good. Assumption policy
framework 2 (see paragraph
“Innovation case studies and
lessons™).

Main lessons:
* The need of measuring the
impact on the quality of jobs
and the market orientation of
R&I efforts.
* To pay attention to other
obstacles to innovation
beyond financial limits.
* Innovations and
collaboration efforts could be
targeted towards inclusion
and sustainability.

regional coordination
The formalisation of
bodies and coordination
mechanism. Reinforce
“hybrid” bodies (see
paragraph “Innovation
case studies and
lessons™).
R&I policy innovation
and stakeholders’
involvement is
welcomed and could be
encouraged.

Own elaboration from Novadays-UCM (2020), Fernandez-Zubieta, Garcia-Sanchez and Molero (2024); FMFCE (2021), CESIN-APD (2022) and Fernandez-Zubieta (2021a,

2021b).

Other factors influence the innovation performance of firms
but are not usually considered in an impact evaluation approach.
For example, the institutional and cultural factors (how innovation
is perceived and how innovation practices take place). Survey-
based exercises on the workers and managers views on innovation
ratify the need of broadened the scope of R&I policies to align
R&I programs with, for example, the quantity and quality of em-
ployment created (Table 2). These studies show the need to foster
linkages between innovation performance and innovation culture
and work development and the importance of pursuing innovation
towards sustainability and structural transformations. Managers’
views on innovation clearly show the importance of non-R&D re-
lated factors on innovation (e.g., design and product engineering).
To consider other sources of innovation nonrelated to high tech-
nology development is especially important for small, less inno-
vative firms or firms located in less knowledge intensive sectors.
These survey-based research exercises show the importance of
education and the promotion of innovative cultures. Therefore,
unequal imaginaries of innovation (techno-optimistic vs pes-
simistic across employment levels) need to be considered when
designing new R&I policies.

[Proceedings of the European Academy of Sciences & Arts 2025; 4:52]

The fourth policy exercise carried out is a monitoring exer-
cises on different Smart Specialisation Strategies (S3) in Spain.
S3 is a placed-based innovation policy approach that aims at en-
couraging regional innovation through the identification of strate-
gic areas for intervention based on an analysis of research and
economic strengths through an entrepreneurial discovery process
engaging wide stakeholder involvement (Foray and Goenaga,
2013; Marinelli and Periafiez Forte, 2017; Fernandez-Zubieta,
2023). The monitoring exercise on several Spanish S3 confirms
that R&I policy spaces is complex due to the existence of different
layers (strategic, management and performance), levels (interna-
tional, national, regional and local) and policy mixes (different
programmes and policy domains) (European Commission, 2019)
(Table 2). This complexity makes policy leadership especially im-
portant, together with coordination mechanisms. It is found that
hybrid bodies need to be reinforced to be able to navigate and co-
ordinate across policy layers, levels while being responsible for
the management and implementation of policies and programs.
The involvement of stakeholders in S3 is welcomed and could be
encouraged. S3 has some elements of the transformative R&I pol-
icy framework (i.e., experimental character and stakeholders’ in-
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volvement). However, it has also elements from previous policy
frameworks, such as, the focus on firms and economic growth and
a kind of traditional approach to stakeholders’ involvement.
Therefore, some limitations found in previous exercises apply also
here. For example, it is necessary to work on different conceptu-
alizations of innovation. However, this monitoring exercise shows
the importance of institutional and governance factors in explain-
ing innovation performance.

Conclusions

This article has reviewed R&I policies in Europe considering
the challenges that Europe face. The increasing international com-
petition and inequality of R&I European systems require more
ambitious R&I policies. We have seen that there is an increasing
demand for R&I policies to move from previous rationales (in-
novation for growth or the strengthening of the national systems
of innovation) towards transformative changes. However, this
third policy framework is still nascent. The review of the evalua-
tion and monitoring exercises indicates that the objectives aimed
by transformative policies are practically absent in Spain, with
policy frameworks 1 (innovation for growth) and 2 (national and
regional systems of innovation) dominating. Therefore, it is clear
the need of innovation policy design to be substantially modified
towards sustainability and reducing inequality, being more ambi-
tious: innovation policies considering innovation as an instrument
of social change. We could only identify some characteristics of
the transformative framework in the policy approach of Smart
Specialisation (S3) in its attempt to include stakeholders and its
placed-based approach to innovation. However, this is a European
innovation policy exercise that has been implemented very dif-
ferently across regions, varying according to leadership, gover-
nance structures and coordination mechanisms. We have shown
that traditional impact evaluation exercises show the importance
of considering different type of additionalities, while considering
factors, such as, sector and size. The thoroughness of its method-
ological approach in analysing causal effects is also a strength of
traditionally oriented impact evaluation analysis. The survey-
based studies on innovation have shown the importance of con-
sidering, the quality of employment and other institutional and
cultural factors when analysing R&I. Similarly, non-R&D inno-
vation appeared to be crucial to understand innovation for less in-
novative actors and regions. Different conceptualizations of
innovation and collaboration need to be considered. Therefore, it
is important to align traditional innovation purposes with other
social needs as employment level and quality, sustainability and
the promotion of innovative culture, transparency, tolerance and
eliminate hampering elements (uncertainty, resistance to change
or excessive risk aversion, for instance). For this to be carried out
successfully, two basic conditions must be met: on the one hand
anew design of the concrete actions, much more transversal and
oriented to the resolution of critical problems. In line with the
above, this implies that policies «for» innovation are more open
to the inclusion of other incentives and objectives to be achieved.
On the other hand, it requires a practice of evaluation of these
policies that include both the traditional concrete impact meas-
urements and other forms of ex ante evaluation and open moni-
toring exercises that allow us to see the pros and cons of the
proposed actions and the capacities of the administration to carry
them out. In any evaluation, it is also necessary to check whether
public aid has negative effects. These negative effects include con-
cerns about whether aid distorts the market. However, these also

OPEN 8ACCESS

need to be open to considering other beneficiaries and losers, mak-
ing R&I policies more reflexive. These insights on innovation re-
search follow the lessons of Freeman and Soete (2009) that
pointed that “the center of the debate is not the impact of technol-
ogy transfer on economic development, but rather the organiza-
tional, economic and social insertion of such technologies in a
development environment and how that facilitates or blocks spe-
cific development and growth opportunities” (Freeman and Soete,
2009). This is an open and complex approach to the innovation
process that it’s still mainly absent in the Spanish policy exercises
considered here. An approach that needs to be complemented with
different and more recent views to obtain more sustainable, equal
and fairer results from innovation an innovation policy.
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