


* %
K5 Ky
* *

* e #™

European

Commission
.|

Key results of the European Innovation Scoreboard 2022

Ignacio Baleztena & Tiago Pereira, DG R&I
European Commission

Red IDI - Informes SRIP y EIS 2022, 23 November 2022



The annual European Innovation
Scoreboard (EIS) provides a
comparative assessment of the
research and innovation
performance of EU Member
States and  selected third
countries.
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It also provides an interactive tools for

customised

https://ec.europa.eu/research-and-innovation/en/statistics/performance-

comparison of
performance scores

indicators/european-innovation-scoreboard/eis

It helps Member States
assess areas in which they
need to concentrate their
efforts to boost their
innovation performance.

European and Regional Innovation Scoreboards Edition 2022
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https://ec.europa.eu/research-and-innovation/en/statistics/performance-indicators/european-innovation-scoreboard/eis
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FRAMEWORK CONDITIONS

Human resources

1.1.1 New doctorate graduates (in STEM)

1.1.2 Population aged 25-34 with tertiary education
1.1.3 Lifelong learing

Attractive research systems

1.2.1 International scientific co-publications

1.2.2 Top 10% most cited publications

1.2.3 Foreign doctorate students

Digitalisation

1.3.1 Broadband penetration

1.3.2 Individuals who have above basic overall digital
skills

INVESTMENTS

Finance and support
2.1.1 R&D expenditure in the public sector
2.1.2 Venture capital expenditures
2.1.3 Direct government funding and government tax
support for business R&D

Firm investments
2.2.1 R&D expenditure in the business sector
2.2.2 Non-R&D innovation expenditures
2.2.3 Innovation expenditures per person employed
in innovation-active enterprises

Use of information technologies
2.3.1 Enterprises providing training to develop or
upgrade ICT skills of their personnel
2.3.2 Employed ICT specialists

INNOVATION ACTIVITIES

Innovators

3.1.1 SMEs with product innovations

3.1.2 SMEs with business process innovations
Linkages

3.2.1 Innovative SMEs collaborating with others
3.2.2 Public-private co-publications

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

Intellectual assets

3.3.1 PCT patent applications

3.3.2 Trademark applications

3.3.3 Design applications

IMPACTS

Employment impacts
4.1.1 Employment in knowledge-intensive activities
4.1.2 Employment in innovative enterprises
Sales impacts
4.2.1 Medium and high-tech product exports
4.2.2 Knowledge-intensive services exports
4.2.3 Sales of product innovations
Environmental sustainability
4.3.1 Resource productivity
4.3.2 Air emissions by fine particulates PM2.5 in
Industry
4.3.3 Development of environment-related
technologies
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Methodology

For all 32 indicators data are normalised to the same range from 0
(worst score) to 1 (best score)

Average of 32 normalised indicator scores is used to measure
average innovation performance (INDEX))

Relative to EU performance is calculated as the ratio of a country’s
average normalised score and that of the EU multiplied by 100
(Summary Innovation Index - Sll)

x—min(x)

X —
norm — max(x)-min(x)

INDEX; = 2 Xrorm

INDEX;
INDEX -y

SII; = 100 x



EIS 2022 map

Four Performance Groups:

* Innovation Leaders with
performance above 125% of
EU avg.

 Strong Innovators with
performance between 100%-
125% of EU avg.

with
performance between 70%-
100% of EU avg.

with
performance level below 70%
of EU avg.

(See EIS 22 Section 3)
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11 different Member
States are the best
performer in one
innovation dimension.

Sweden is the best

performer in two
dimensions.

(See EIS 22 Section 4)

EU INNOVATION

LEADERS

per dimension

Human resources
Attractive research systems
Digitalisation

Finance and support

Firm investments

Use of information technologies
Innovators

Linkages

Intellectual assets
Employment impacts

Sales impacts

Environmental sustainability

Sweden
Luxembourg
Netherlands
France
Germany
Finland
Greece
Cyprus
Austria
Sweden
Ireland

Denmark
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EU performance change between 2021 and 2022 by dimension
&0 a0 100 110 120 130 140 150

1.1 Human resources i

1.2 Attractive research systems

Framework
Conditions

1.3 Digitalisation
2.1 Finance and support

2.2 Firm investments
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o
u
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2.3 Use of information technologies

3.1 Innovators

3.2 Linkages

Innovation
activities

3.3 Intellectual assets
4.1 Employment impacts

4.2 Salesimpacts 2022 D2021

Impacts

4.3 Environmental sustainability

Normalised score relative to EU in 2015 (=100)
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Performance of European and neighbouring countries’

systems of innovation

UA* RO BA Al* BG MKME TR LV PL RS SK HR HU EL LT MT PT ES IT CZ SI IL* EE EU IS FR CY DE UK AT LU IE NO BE NL DK FI SE CH

Coloured columns show countries’ performance in 2022, using the most recent data for 32 indicators, relative to that of the EU in 2015. The horizontal hyphens show performance in 2021, using the next
most recent data, relative to that of the EU in 2015. Grey columns show countries” performance in 2015 relative to that of the EU 2015. The dashed lines show the threshold values between the perfor-
mance groups, where the threshold values of 70%, 100%, and 125% have been adjusted upward to reflect the performance increase of the EU between 2015 and 2022.

(See EIS 22 Section 5.1)
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EIS 2022 international benchmarking

The EU is performing less well than:
* Republic of Korea

Y@
« Canada 9
* Australia
| , Comparison with
The EU is outperforming: lobal competitors
* Japan « South Africa g P
* China  « Mexico
* Brazil e India
« Chile

(See EIS 22 Section 5.2)
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Results of different reports are not comparable:
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Normalisation: different MIN MAX values

* Normalised values can change, even if the indicator score remains constant:

Normalised (Value — MIN)
SCOre (MAX — MIN)

Value MAX MIN Normalised
0.450 0.600 0.200 0.625
0.450 0.605 0.200 0.617Normalized score declines because MAX goes up
0.450 0.605 0.205 0.613Normalized score declines because MIN goes up
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Spain’s performance in the EIS 2022



The graph on the left shows the evolution of innovation performance over time

88.8 Spain: Innovation index against the performance of the country in 2015. Innovation performance increased
12 between 2015 and 2019 and declined in 2020 and 2021, Performance increased
_0 100 1_ 108 more strongly in 2022 contributing to an overall increase of 10% over time.
108 The graphs below show the evolution of innovation performance in the different
Change over time: B6 857 Moderate Innovatars :3: innovation dimensions against the performance of the country in 2015.
’ ’ 20152016 2017 201820182020 2021 2022 Performance increased strongly for Innovators, Linkages and Sales impacts.
Performance did not change for Human resources and declined for Information
Performance | Performance|Performance | SPAIN is a Moderate Innovator with technologies, Intellectual assets, Employment impacts and Environmental
Spain relative to EU in change change pe:formance at 88.8% of the EU average. sustainability.
£ e Performance is below the average of the Structural differences with the EU are shown below:
SUMMARY INNOVATION INDEX 888 8.6 531 Moderate Innovators (89.7%). Performance is Human resources Research systems ) o '
Human resources 127.6 0.0 00 increasing (8.6%-points) at a rate lower than 140 120 * Spain has lower per capita income and a slower growing
Doctorate graduates 100.0 0.0 0.0 that of the EU (9.9%-points). The country's 10 economy. Business services takes up a larger share of the
Population with tertiary education 1459 0.0 0.0 performance gap to the EU is becoming larger. 120 economy, with SMEs accounting for a larger share of turnover.
Lifelong leaming 140.0 00 00 oo 100  Enterprise births and FDI net inflows add positively to the
Attractive research sy _ 96.6 15.0 5.3 Relati ths 90 innovation climate, entrepreneurial activities and top R&D
International scientific co-publications 934 50.3 138 ative streng spenders add negativel
Most cited publications 925 24 10|  Sales of Kwovative products 8 8 easven.
Foreign doctorate students 1085 305 ) o ) * Spain has a much higher share of non-innovators with potential
oreign coclorate : - People with above basic overall digital Digitalisation Finance and support to innovate, and a below average share of in-house product
Digitalisation 149.8 12.7 12.7 skills 110 120 ! h a !
Broadband penetration 1262 242 542 innovators with and without market novelties.
People with above basic overall digital skills 1545 0.0 00 Broadband penetration 100 ._._._._._._/ 110 * It is more difficult to start a new business. Entrepreneurial
Finance and support 74.5 7.7 6.3 Population with tertiary education 100 training and government procurement are at par with the EU as
R&D expenditures in the public sector 75.8| 3.2 12.9 Lifelong learning %0 a0 drivers of research and innovation.
Venture capital expenditures 996 496 18.0 Relative weaknesses « Spain shows a below average performance on Climate change
Government support for business R&D 388 -294 146 80 80 related indicators, particularly on the circular material use rate.
Firm in 62.4 16.5 6.0 Government support for business R&D Firrm investments Information techrologies
R&D expenditure in the business sector 49.3 78 6.2 Employment in innovative enterprises 140 110 Performance and structure of the economy
Non-R&D Innovation expenditures 813 184 -26 Business process innovators GDP per capita (PPS) 26,900 31,200
Innovation expenditures per ernplovee S58.7 229 145 di in the busi 120 100 Average annual GDP growth (%) -34  -04
Use of information teck 913 65 65|  R&D expenditure in the business Employment share Manufacturing (NACE C) (%) 125 164
Enterprises providing ICT traminq 100.0 125 125 sector 100 %0 of which High and Medium high-tech (%) 320 380
Employed ICT specialists 818 0.0 0.0 Innovative SMEs collaborating with Employment share Services (NACE G-N) (%) 482 411
Innovators 50.1 19.4 20.6 others 30 80 of which Knowledge-intensive services (%) 321 358
Product innovators (SMEs) 596 423 229 |nnovators Linkages Tumover share SMES (%) 370, 348
Business process innovators (SMEs) 418 -4.9 18.1 Strong increases since 2015 160 180 Tumover share large prises (%) 423 482
Linkages 885 398 6.7 ) ) o 160 Foreig -cmtmlled emerprises share of value added (%) 101 117
Innovative SMES collaborating with others =70 75 36 Public-private co-publications 140 o Business and entrepreneurs ! '
Public-private co-publications 1147 60.9 18.2 Job-to-job mobility of HRST 120 Enterprise births (10+ employees) (%) 14 10
- e 120 Total preneurial Activity (TEA) (%) 56 73
Job-to-job mobility of HRST 102.1 588 265|  Sales of innovative products 100 ' |
Intellectual 78.1 4.1 1.0 100 FDI net inflows (% GDF) 28 10
Strong decreases since 2015 80 80 Top R&D spending prises per 10 min. population 50 183
PCT patert applications £4.2 47 20 . . Buer sophistication 1 to7 bes) 35 37
Trar:lerrlark Iaml-tatiu-ﬁ 1098 7.7 30 Environment-related technologies Intellechual assets Employment impacts e .
Design applications 638 124 17 Government support for business R&D 110 110 In-house urudul:t s with market novelties 62 107
Employment impacts 58.8 =53 56l Enterprises providing ICT training In-house product innovatars without market novelties 71 123
Employ in knowledge-intensive activities 81.8 0.0 0.0 100 100 In-house business process innovators 106 110
Employment in i iy ri 40.5 -113 107 Innovators that do not develop innovations themselves 35 116
Sales impact 96.6 39.1 566 Strongincreases since 2021 20 %0 Tnnovation active non- - 28 33
Medium and high-tech goods export: 719 -33 -5.1 Sales of innovative products i with | to innovate 432 199
Knowledge-intensive services exports 639 469 428 Knowledge-intensive services exports 20 & i
Sales of innovative products 169.2 50.8 493 X Sales impacts Environmental OliC
Envir | sustainability 102.4 -106 93 Broadband penetration 160 o sustainability Ease of starting a huslness {0 to 100 best) 778 765
Resource productivity 1366 0.1] -193| Strong decreases since 2021 Basic school entrep rial education and training 33 35
Air emissions by fine particulate matter 925 59| -13 Job-to-job mobility of HRST 140 100
:hn:mmznb:;wmwmnmh‘:es laf h:iilthl EU Zj:l;EICuI " urce productivity o %0 r
second column shows performance relative to that of the EU in . Colours next to . 100 c.'.—cuar | use rate 43 122
the column show matching colour codes: dark green: above 125% of the performance of Govemment support for business R&:D 80 0 Greenhouse gas emissions i ity of eneray consumption 797 828
the EU in 2022; light green: between 100% and 125%; yellow: between 70% and 100%; Eco-l ti Ind 959 1000
orange: below 70%. Normalised performance uses the data after a possible imputation of 1516 17 18 15 20 21 22 15161718 19 20 21 22 = nnmr —
missing data and transformation of the data. The next columns show performance change Pop._m.on size 47.2 4470
over time between 2015 and 2022 and between 2021 and 2022, with scores relative to Performance is measured relative to that of the country in 2015 05 01
those of the EU in 2015. Positive performance changes are shown in green, negative (=100). 91'2 1088

perfarmance changes in red.
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1. Key results

* SPAIN is a Moderate Innovator with performance at 88.8% of the EU average.
» Performance is below the average of the Moderate Innovators (89.7%).

» Performance is increasing (8.6%-points) at a rate lower than that of the EU (9.9%-points).



2. Relative strengths and weaknesses

Relative strengths Relative weaknesses

 Sales of innovative products * Government support for business R&D

* People with above basic overall * Employment in innovative enterprises
digital skills e Business process innovators

* Broadband penetration  R&D expenditure in the business

* Population with tertiary education sector

* Lifelong learning * Innovative SMEs collaborating with

others



ommission

3. Performance over time

Strong increases since 2015

e Public-private co-publications

* Job-to-job mobility of HRST
 Sales of innovative products
Strong decreases since 2015

* Environment-related technologies

* Government support for business
R&D

* Enterprises providing ICT training

Strong increases since 2021

 Sales of innovative products

* Knowledge-intensive services exports
* Broadband penetration

Strong decreases since 2021

* Job-to-job mobility of HRST

* Resource productivity

* Government support for business
R&D



0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00
Innovation index

Doctorate graduates
Tertiary education S
Lifelong learning Ee——————

. International co-publications 728 => 1107

Most cited publications
Foreign doctorate students E———

Broadband pene tra tion
Digital skills e —

Public R&D
Venture capital D:084 => 0.188
Government R&D support —|E—— 0.11 => 0.07

Business R&D
Non-R&D Innovation expenditure

Innovation exp per employee E——— 3226 => 4488

Upgrading ICT skills ———
ICT specialists S —————

Product innovators e 10.3 => 17.9

Business process innovators —E—

Public-private co-publications 95 => 153

Job-to-job mobility E————— 49 => 6.9

Innovative SMEs collaborating with other:

PCT patents
Trademarks

Designs He— 3.15 => 2.55

KIA employment

Employment innovative ent. S -—_ —_— 44 => 41

igh tech exports

Knowledge-intensive services exports 29.6 => 53.1
Sales of new to market products : 7

Resource productivity | ————
PM 2.5 air emissions
Environment-related technologies 156 =>11.3

m 2015 m2022
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EIS related studies, Gender Dimension

The objective of the analysis is to explore how the gender dimension can be
Introduced in the current EIS/RIS framework conceptually and with the use of
existing/new indicators.

Timeline of the key activities

In depth literature review  June-August a) highlight the linkages between gender and
2022 (hnovation,
. o b) pinpoint any gaps in measurements, and
.‘. Expert Workshop 28t Sept. 2022

potential areas to be further analysed.

¢) identify new and existing indicators that
A inalisati fth o o
techmieal note . October 2022 could capture the gender dimension of
(nnovation
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EIS related studies, European Start-up Scoreboard

Mapping Definitions

Single set of international
operational definitions regarding the
start-up ecosystem.

Assessing EU Performance

Analysis of existing reports that
assess the EU’s start-up
performance based on quantitative
and qualitative evidence.

Final report

Study Steps

v Start-up Innovation Scoreboard

Provide a comparative assessment of the
main elements or indicators that can
compose the Scoreboard of the start-up
ecosystem.

Synergies with the EIS 21

Synergies will be identified between the
proposed indicators and the EIS 21 framework.
From this, a couple of indicators will be
presented as fitted to integrate future EIS.

January 2023

#H4
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The Euwropean Innovation Scoreboard provides a comparative assessment of the research
and innovation performance in EU countnes, other European countries, and regional

neighbours. It assesses relative strengths and

of national innovation systems

and helps countries identify areas they need to address.

The Euwropean and Regional Innovation Scoreboards Interactive Tool allows for custom
compansons of performance scores, for country profiles comparisons, as well as for testing

of cofrelations between scores.

&

Overview

This module allows the users to visualise the
performance of all countries with respect to
one indicator.

-

Country/Region Profile Over Time

This module allows the users to compare the
performances  of selected countries with
respect to selected indicators, either a subset
of countries for multiple indicators, or all
countries with respect to a single indicator.

EEEEN
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Country/Region Profile

This module allows the users to view all data
related to a specific country, either for a
given year or evolution over the years.

Country/Region Comparison

This module allows the users to compare the
performances of selected countries with
respect to selected indicators, either a subset
of countries for multiple indicators, or all
countries with respect to a single indicator.

European and Regional Innovation Scoreboards Edition 2022

Information

The scoreboard has been technically upgraded
on May 2021. Some functionalities have been
enhanced. See help for more information.

For best viewing performance please use a
recent and modern browser such as Google
Chrome, Firefox, Safari or MS Edge.

Feedback? Found an emor in the dafa?
Suggestion?



https://ec.europa.eu/research-and-innovation/en/statistics/performance-indicators/european-innovation-scoreboard/eis
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Thank you!



