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Energy R&I financing and patenting trends in the EU

The report monitors the progress made by EU Member States concerning two key indicators identified in the
Integrated Strategic Energy Technology Plan Communication, namely the level investment in R&I (by both the
public and private sector) and trends in patents. To do so, a collection of country dashboards are presented
containing the relevant information, summarised for each EU Member State and SET Plan action, providing a
quick overview of each EU Member State within the European framework.

The information presented is produced according to the JRC in-house methodology for monitoring R&I in Low
Carbon Energy Technologies and is consistent with the R&I indicators included in the 3rd State of the Energy
Union Report.
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Executive summary

Monitoring innovation activities in the energy field in the EU is essential to assess the
progress towards the achievement of the European Energy system transformation. This
transformation not only ensures the decarbonisation of the European Energy system, in
line with the Paris agreement, but also contributes to energy security and the
competitiveness of the European economy in global energy markets.

This report monitors the progress made by EU Member States concerning two key
indicators identified in the Integrated Strategic Energy Technology Plan Communication,
namely the level of investment in R&I in terms of both private (expenditure by
businesses and industry) and public (Member States' national programmes and
instruments) and trends in patents. To do so, a collection of country dashboards are
presented containing the relevant information, summarised for each EU Member State,
providing a quick overview of each country.

The information presented is produced according to the JRC in-house methodology for
monitoring R&I in Low Carbon Energy Technologies and is consistent with the R&I
indicators included in the 3rd State of the Energy Union Report.

Policy context

The Communication 'Towards an Integrated Strategic Energy Technology (SET) Plan:
Accelerating the European energy system transformation' (C(2015) 6317 final) called for
a further strengthened SETIS, the information system that manages and operates the
monitoring and reporting scheme of the SET Plan. SETIS supports the implementation
and continuous development of the integrated SET Plan, through a more diligent and
intelligent use of available information, data and reporting practices by stakeholders and
Member States. In this context, the monitoring and reporting activities of SETIS support
the following objectives:

— The Annual State of the Energy Union Report: SETIS monitors and reports on a
number of key indicators that are used to measure progress in the implementation of
the fifth dimension of the Energy Union, i.e. on research, innovation and
competitiveness.

— SET Plan implementation: SETIS reports as necessary, addressing various aspects of
SET Plan implementation, in agreement and collaboration with the MS.

Main findings

— Public investment in R&I in the SET Plan actions increased from EUR 2.6 billion in
2007 to EUR 4.2 billion in 2010; it remained around that level for the period 2010-
2015 (most recent year for which information is available).

— Public investments in four Member States, France, Germany, Italy and the UK
account for approximately 70% of the total EU R&I investment. France is the
largest public investor in R&I, followed by Germany; they account for near a
quarter and a fifth of the EU total, respectively.

— Private investment in R&I in the SET Plan actions increased from EUR 11 billion in
2007 to EUR 16 billion in 2013 (most recent year for which data is available).

— Throughout the period 2007-2013, private investment has consistently accounted
for around 80% of the total R&I expenditure in SET Plan actions.

— The German private sector is the largest contributor to R&I activities in SET Plan
actions. Investment in 2013 reached EUR 7 billion, equal to 46% of private
investment at EU level. France ranked second with a share of 16%.



— In the period 2007-2013, the number of patents in topics relevant to the SET Plan
actions increased by an average 15% annually.

— The specialisation index, based on the patenting intensity in each SET Plan action
reveals that in the reference period 2007-2013 the EU has increased specialisation
in renewable fuels and bioenergy, as well as batteries and e-mobility compared to
the rest of the world; it has also retained a specialisation advantage in renewables
and energy efficiency in buildings, although this has been reducing over time.

Related and future JRC work

The SETIS input to the Annual State of the Energy Union Report and it's annual report
"Energy R&I financing and patenting trends in the EU" in the context of the SET Plan are
based on the methodology developed by JRC SETIS and presented in the Science for
Policy Report "Monitoring R&I in Low-Carbon Energy Technologies".

Quick guide

The introduction provides the context for monitoring the progress made by EU Member
States concerning the three key indicators identified in the Integrated Strategic Energy
Technology Plan Communication. It also includes a short guide on how to read the
dashboards and interpret the indicators. The information is presented as a collection of
country dashboards, providing a quick overview of each EU Member State within the
European framework, and for the EU as a whole. The key messages at EU level and for
each of the SET Plan actions are summarised in the final section.



Introduction

The Energy Union framework strategy, COM(2015)80 (European Commission, 2015a),
has called for an integrated governance and monitoring process to ensure that energy-
related actions at all levels, from European to local, contribute to the Energy Union's
objectives. This inter alia includes improved data collection, analysis and intelligence
mechanisms that pool the relevant knowledge and make it easily accessible to all
stakeholders; and an annual reporting on the state of the Energy Union to address key
issues and steer the policy debate. Furthermore, in its Communication 'Towards an
Integrated Strategic Energy technology (SET) Plan: Accelerating the European energy
system transformation', C(2015)6317 (European Commission, 2015b), the European
Commission proposed to develop a set of key performance indicators (KPIs) in order to
measure progress in research and innovation (R&I) in Europe. This task was assigned to
SETIS, the Strategic Energy Technologies Information System. SETIS manages and
operates the monitoring and reporting scheme that supports the implementation and
continuous development of the Strategic Energy Technology Plan (SET Plan), through a
more diligent and intelligent use of available information, data and reporting practices by
stakeholders and Member States.

In this context, SETIS monitors and reports two relevant KPIs that have been identified
in the Integrated SET Plan Communication and have been included in the three State of
the Energy Union reports (European Commission, 2015c, 2017a, b):

— the level of investment in R&I in terms of both private (expenditure by businesses
and industry) and public (Member States' national programmes and instruments)

— trends in patents

The report presents in greater detail the data behind the SETIS contributions to the 3™
State of the Energy Union report, broken down by SET Plan action, thus monitoring the
progress made by EU Member States concerning the three key indicators identified in the
Integrated Strategic Energy Technology Plan Communication. The information is
presented as a collection of country dashboards, providing a quick overview of each EU
Member State within the European framework, and for the EU as a whole.

Figure 1 (European Commission, 2016) shows a representation of the integrated SET
Plan structure, and in particular the links between (i) the Energy Union R&I and
Competitiveness priorities, (ii) the SET Plan Integrated Roadmap, and (iii) the 10 SET
Plan actions. These links define the levels of reporting addressed by JRC SETIS.

The data reported has been compiled as follows:

— Public investment as available in the International Energy Agency RD&D Statistics
database (IEA, 2017); for codes relevant to Energy Union Research Innovation and
Competitveness priorities. Public investment does not include funds from EU
framework programmes or other funding instruments at EU level.

— Patent data based on the European Patent Office PATSTAT database (EPO, 2017). In
the context of this document, the term 'patent' refers to patent families, rather than
applications, as a measure of innovative activity. Patent families include all documents
relevant to a distinct invention (e.g. applications to multiple authorities), thus
preventing multiple counting. A fraction of the family is allocated to each applicant and
relevant technology.

— Private investment as estimated by JRC SETIS.

The methodology behind the indicators isprovided in detail in the relevant JRC Report
"Monitoring R&I in Low-Carbon Energy Technologies " (Fiorini et al., 2017).



SET Plan

Energy Union SET Plan
Integrated Roadmap . . . .
research, innovation and competitiveness (key actions)
December 2014
February 2015 September 2015

Accelerating
the development
of renewables

Performant and
low cost renewables

N°1 in renewables

Smart EU energy system
with consumers at the centre

System flexibility and security

Engaging consumers Smart solutions for energy consumers

Smart technologies
and services for consumers
Smart cities and communities

Integrated and flexible energy systems
Modemising the electricity grid;

synergies with ather energy networks
Energy storage
System flexibility and security

Energy efficiency in buildings

- : : ! Efficiency in buildings and
Energy efficiency in heating & cooling in energy intensive industries

Energy efficiency in industry & services

Efficient energy systems

Energy storage Batteries for e-mobility

and stationary storage

Sustainable biofuels, fuels cells
& hydrogen, and alternative fuels Sustainable transport Renewable fuels and bicenergy

Carbon capture storage/use

Carbon capture storagefuse

&

Carbon capture
storage/use

_— Nuclear safety

Source: Transforming the European Energy System through Innovation (European Commission, 2016)

Figure 1 The Integrated SET Plan Structure, representing the links between the Energy Union R&I
and Competitiveness priorities, the SET Plan Integrated Roadmap and the 10 SET Plan actions.



Quick guide to the dashboards

Each of the dashboards provides information on public R&I investments, private R&I
investments and patents, and is organised in five sections (Figure 2):

(a) Total values for public and private R&I investment for the most recent year in
which data for all indicators are available, from this point forward called the
'reference year'. For this report the reference year is 2013;

(b) Public R&I investment; data does not allow reporting on batteries and e-mobility,
so the action is not included in this section;

(c) Private R&I investment;

(d) Patenting trends;

(e) Specialisation index for 2007 and 2013;

(f) Combined chart of R&I investments and patents.

Except for section (a), which provides total values, in all other sections information is
provided at the level of the SET Plan actions

Sections (b), (c) & (d), show (Figure 3, left to right):
— Total values for the reference year, 2013;
— Share in EU28 of the country under analysis per action for the reference year 2013;

— Total value trends for the period including the five previous years to the most up to
date year available (i.e. 2010 to 2015).

Public and private R&I investment is in EUR million, patent trends are given as the
number of patent families.
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Figure 2 Country dashboard layout: (a) total public & private R&I investment, (b) public R&I
investment per SET Plan action, (c) private R&I investment per SET Plan action, (d) patent families
per SET Plan action , (e) specialisation index and (f) combined chart.



Private R&l investment

SET Plan actions Share in EU28 (million EUR)

(million EUR), 2013 2013 2008 2009 2010 2011 2012 2013
Renewable enel 4905
‘:echno;grizz - € 365.0M 11.2% 2612 4217 4728 3338 369.0
I
Smart solutions for 4295 4841
€ 3856 M .09 3459 3895 3771 3856
e e - . -
Integrated & flexible energy o

system € 2651M 24.5% 1008 804 1512 1985 1887 263.1

Energy efficiency in buildings

Energy efficiency in industry - € 366.0M 11.9% 2171 3248 2944 3945 2782 366.0
— | men BN

589.5 691.9 635.2
Batteries & e-mobility - € 6352M 18.0% 257.9 2310 388.2 - - -

s s N
Renewable fuels & bioenergy . € 207.6 M 12.4% 1761 197.1 1667 1676 2475 2076
CCUS | € 348 M 15.8%
401 69.7 648 657 889 348
Nuclear Safety

Figure 3 Private R&I investment detail; from left to right: investment per SET plan action for the
reference year (2013); share of the Member State in the EU for the same year; and time series.

Table 1 Data availability on public R&I investments for EU Member States.

Country IEA member 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

AT Y
BE
BG
HR
CcY
cz
DK
EE
FI
FR
DE
EL
HU
IE
IT
Lv
LT
LU
MT
NL
PL
PT
RO
SK
SI
ES
SE
UK

<K<Z<xZ<x<<Z<xZZ<<<x<<<<<<x=<xzZ2=z22=z2-<x<

=<

Data from IEA statistics

I Datacollected by JRC SETIS

° Data available at high level of aggregation - no breakdown by SET Plan Action

The time Series vary depending on data availability:



— Public R&I investment data is based on the reporting to the IEA (IEA, 2017); 20
Member States are IEA members, and the majority have reported up to 2015, while
for some Member States provisional data is also available for 2016.

— In the case of private R&I investment and patents, the most recent year for which
data is available is the reference year 2013.

Section (e) presents the specialisation index for a specific action. The specialisation index
represents patenting intensity in each particular action for a given country relative to
geographical area taken as reference. Mathematically:
)_1
ref

S = Y.i Patents Y, Patents
- i / Y Patents

> Patents

Where:

i = action considered

Jj = country considered

ref = geographical area of reference

For the country dashboards the area of reference is EU; for the EU dashboard the
reference is the world.

According to the SI definition, for each country:

— SI = 0, research intensity equal to the EU,

— -1 < SI < 0, research intensity lower than the EU,
— SI >0, research intensity higher than the EU.

The combined chart in section (f) compares public and private R&I efforts in each of the
SET Plan actions for the reference year 2013, showing the balance between the public
and private sector. The bubble sizes are proportional to the number of patent
families/inventions, contrasting the magnitude and provenance of R&I investment with
patenting trends.

R&I summary

700 302

600

Bubble size: number of patents

500

116
400

300 i 78
135
200 64 .

Private investment (M€)

100

[} 50 100 150 200 250
Public investment (M€)

Figure 4 Combined chart contrasting public and private R&I investment and number of patents for
the reference year 2013.



Country Dashboards



Austria

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment . 418

R&I Public investment I 125

Public R&I investment

SET Plan actions Share in EU28
(million EUR), 2013 2013

Renewable energy technologies . €211 M 2.9%
Smart solutions for consumers l €130M 12.9%
Integrated & flexible energy system - €329M 3.8%
Energy efficiency in buildings I €63M 3.7%
Energy efficiency in industry - €260M 6.7%
R ble fuels & bioenergy . €226 M 2.8%
CCUs €02M 0.2%
0.2%

Nuclear Safety | €25M

)

(million EUR)

Private R&I investment

SET Plan actions Share in EU28
(million EUR), 2013 2013
Renewable energy technologies . € 59.8M 1.8%
Smart solutions for consumers - € 1134M 5.0%
Integrated & flexible energy I € 301M 2.8%
system

Energy efficiency in buildings | € 5.2 M 1.2%
Energy efficiency in industry - € 886 M 2.9%
Batteries & e-mobility . € 592 M 1.7%
Renewable fuels & bioenergy . € 476 M 2.8%
Cccus I € 13.8M 6.3%
Nuclear Safety ‘ €00M 0.0%
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2010 2011 2012 2013 2014 2015
192 194 145 211 230 120
I S seees B e
7.7 105 7.2 130 112 101

I N s—
39.0 43.6
245 190 295 329
123 42 65 63 7.9 38
. e 209 260 268 306
— e N RN N
439 53.1
06 05 07 02 02 2.7
31 26 25 25 15 13
(million EUR)
2008 2009 2010 2011 2012 2013
993
559 876 763 803 - 59.8
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—
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—— s mms mes s B
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— . | ]
52.6 25.1 56.0 236 358 476
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|
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
) 264 354
Renewable energy technologies 222 1.5% 15.0 188 173 - - 222

44.0 47.3
Smart solutions for consumers - 47.3 5.2% 15.6 246 17.4 225

Integrated & flexible energy system 125 2.7%
’ v I 34 37 41 56 89 125
I
Energy efficiency in buildings | 1.5 1.0%
6.5 52 6.2 3.1 47 15
38.8
Energy efficiency in industry 38.8 3.0% 106 122 144 17.8 245
44.4
Batteries & e-mobility . 230 1.6% . 162 29.5 18.9 25.0
R ble fuels & bi gy . 184 2.7% 109 sa 98 74 15.8 184
I e— e N N
ccus I 6.3 5.5% 118
46 : 6.3
2.0 11 19 [rm——
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.3 0.5 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
120 47
Renewable energy technologies 0.0 -0.4 ‘
Smart solutions for consumers 0.9 1.0 100
39
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¥ 80
™
=
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0
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Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment I 159

R&I Public investment I 190

SET Plan actions
(million EUR), 2013

Renewable energy technologies I €114 M

Smart solutions for consumers | €67M
Integrated & flexible energy system I €208M
€86M

Energy efficiency in buildings

Energy efficiency in industry I €16.1M

R ble fuels & bi gy I €275M

CCUs [ €00M

Nuclear Safety - €986 M

SET Plan actions
(million EUR), 2013

Renewable energy technologies . € 422M

Smart solutions for consumers I € 20.1M

Integrated & flexible energy I € 13.9M
system

Energy efficiency in buildings | € 1.2 M
Energy efficiency in industry - € 613 M
Batteries & e-mobility | € 6.1 M
Renewable fuels & bioenergy I € 142M
CCUs | € 0.OM

Nuclear Safety | € 0.0 M

Public R&I investment
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Private R&I investment
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—
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
258 30.7 26.8
Renewable energy technologies - 26.8 1.8% 146 185 18.9
274
Smart solutions for consumers . 110 1.2% 77 15.0 6.0 12.1 11.0
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Nuclear Safety | 0.0 0.0%
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Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
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Bulgaria

Total (million EUR), 2013 (most recent year for which data for all indicators are available) *

R&l Private investment | 11.4

SET Plan actions
(million EUR), 2013

R ble energy technologi ‘ € 00M
Smart solutions for consumers ‘ €00M
Integrated & flexible energy system . € 28M

Energy efficiency in buildings € 0.0 M
Energy efficiency in industry I €16M

Batteries & e-mobility . € 26 M

R ble fuels & bi gy ‘ € 00M

CCUS | € 0.0M

Nuclear Safety - € 44M

SET Plan action
(number of patents), 2013

Renewable energy technologies | 0.0

Smart solutions for consumers | 0.0

Integrated & flexible energy system - 1.0
Energy efficiency in buildings | 0.0
Energy efficiency in industry . 0.5
Batteries & e-mobility - 1.0
R ble fuels & bi gy | 0.0
CCcus ‘ 0.0
Nuclear Safety - 1.0

Private R&I investment

Share in EU28 (million EUR)
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00 00 00 00 L1 00
0.0%
00 0.0 0.0 0.0 0.0 00
1.1% - 44
Trends in patents
Share in EU28 (number of patents)
2013 2008 2009 2010 2011 2012 2013
3.0
0.00/0 1.0 2.0
— 0.0 0.5 0.0
0.0%
03 08 05 02 01 00
—
20
0.2% 00 1.0 00 00 1.0
0.0% 15
. 0.0 0.0 0.0 0.0 0.0
20
0.0% 1.6
0.1% 1.0
0.0 0.0 0.0 0.0 0.0 [—
0.0% 0.5
0.0 0.0 0.0 0.0 0.0
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
1.2% 1.0 1.0
om0 oo 00 0 o
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Specialisation Index. EU benchmark **

Action 2008

D, ki,

energy technologies -0.5

Smart solutions for consumers -0.8

Integrated & flexible energy

3.7
system
Energy efficiency in buildings 28
Energy efficiency in industry 0.3

Batteries & e-mobility -1.0

Renewable fuels & bioenergy -1.0

CCus -1.0

Nuclear Safety

Note

-1.0

I 3.0

03

2013

M r ble energy technologi

[l smart solutions for consumers

M Integrated & flexible energy system
[ Energy efficiency in buildings

[ Energy efficiency in industry

[l Batteries & e-mobility

H r ble fuels & bi gy

M ccus

[ Nuclear Safety

* Bulgaria is not a member of the IEA; data on public R&I expenditure are not available.
** Due to lack of data for 2007, the Specialisation Index is calculated for 2008.
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Croatia

Total (million EUR), 2013 (most recent year for which data for all indicators are available) *

R&l Private investment | 4.8

Private R&I investment

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2008 2009 2010 2011 2012 2013
R ble energy technologi - €27M 0.1% 06 58 3.2 16 27
00 . N e . e
i 0,
Smart solutions for consumers I €05M 0.0% 00 o0 21 00 00 05
Integrated & flexible energy system . €16M 0.1% 00 00 00 00 00 16
- Lo 5
Energy efficiency in buildings € 0.0 M 0.0% 0o . 19 0o 16 0o
. - o
Energy efficiency in industry | € 0.0 M 0.0% oo o o 00 07 o0
. - o
Batteries & e-mobility ‘ € 00M 0.0% 00 00 00 14 00 00
R bl bi € OOM .09
fuels & gy ‘ 0.0% 00 00 19 00 00 00
CCUS € OOM 0.0%
00 0.0 0.0 00 00 0.0
’ 111
€ O0M 0.09
Nuclear Safety o oo 0o - 0o 00 .
Trends in patents
SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
15 10 12
Renewable energy technologies 12 0.1% 02 -_-_u
0.0 -
Smart solutions for consumers I 0.2 0.0% 05 02
0.0 0.0 —— 0.0 0.0 -
Integrated & flexible energy system . 0.6 0.1% 0.6
0.0 0.0 0.0 0.0 0.0 R
Energy efficiency in buildings | 0.0 0.0% 0.5 0.5
0.0 0.0 I 0.0 — 0.0
Energy efficiency in industry | 0.0 0.0% 03
0.0 0.0 0.0 0.0 - 0.0
Batteries & e-mobility | 0.0 0.0% 10
0.0 0.0 0.0 - 0.0 0.0
R ble fuels & bi gy | 0.0 0.0% 05
0.0 0.0 —— 0.0 0.0 0.0
ccus | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Safety | 0.0 0.0% 10
0.0 0.0 - 0.0 0.0 0.0
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Specialisation Index. EU benchmark

Action 2007 2013
R ble energy technologi -1.0 16
Smart solutions for consumers -1.0 -0.3

Integrated & flexible energy
system

-1.0 3.2

Hr ble energy technologi
Energy efficiency in buildings 195 | -1.0 [l smart solutions for consumers

M Integrated & flexible energy system

[ Energy efficiency in buildings

Energy efficiency in industry -1.0 -1.0 I Energy efficiency in industry
[l Batteries & e-mobility
Batteries & e-mobility -1.0 -1.0 Il Renewable fuels & bioenergy
M ccus
[ Nuclear Safety
Renewable fuels & bioenergy -1.0 -1.0
ccus -1.0 -1.0
Nuclear Safety -1.0 -1.0
0 10 20 0 10 20
Sl sl
Note

* Croatia is not a member of the IEA; data on public R&I expenditure are not available.
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Cyprus

Total (million EUR), 2013 (most recent year for which data for all indicators are available) *

R&l Private investment | 5.1

Private R&I investment

-

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2008 2009 2010 2011 2012 2013
0.0% 2 55
R ble energy technologi ‘ € 00M .0% _ 22
Smart solutions for consumers ‘ € 00M 0.0%
0.7 0.0 0.0 0.0 0.0 0.0
Integrated & flexible energy system ‘ €00M 0.0%
04 0.0 0.0 00 00 0.0
Energy efficiency in buildings | € 0.0 M 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Energy efficiency in industry - €25M 0.1% 29 32 08 25
— 0.0 — . 0.0 ———
Batteries & e-mobility - €26M 0.1% 27 26
03 0.0 0.0 00 — .
R ble fuels & bi € OOM .09
uels & qy ‘ 0.0% 15 00 00 00 14 00
CCUS € OOM 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Safety € 0.0 M 0.0%
0.0 0.0 0.0 00 0.0 0.0
Trends in patents
SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
25 19
Renewable energy technologies | 0.0 0.0% 07 1.0
0.0 0.0
Smart solutions for consumers | 0.0 0.0%
0.3 0.0 0.0 0.0 0.0 0.0
Integrated & flexible energy system | 0.0 0.0%
0.1 0.1 0.0 0.0 0.0 0.0
Energy efficiency in buildings | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Energy efficiency in industry - 1.0 0.1% 05 0.7 03 1.0
00— 00 memmm
Batteries & e-mobility - 1.0 0.1% 1.0 1.0
ot 0o 00 00 mummmm W
R ble fuels & bi 0.0 0.0% .
hed 03 0.1 00 0.0 03 0.0
ccus ‘ 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Safety ‘ 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
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Specialisation Index. EU benchmark

Action 2007 2013
Renewable energy technologies -0.3 -1.0
Smart solutions for consumers -0.7 -1.0

Integrated & flexible energy

51 | -1.0
system
B Renewable energy technologies
[l Smart solutions for consumers
Energy efficiency in buildings -1.0 -1.0 Il Integrated & flexible energy system
nergy efficiency in buildings
E ffici in buildi
» o [ Energy efficiency in industry
Energy efficiency in industry -1.0 16 I Batteries & e-mobility
Hr ble fuels & bi gy
i " M ccus
Batteries & e-mobility -1.0 14
I Nuclear Safety
R ble fuels & bi gy 22 -1.0
ccus -1.0 -1.0
Nuclear Safety -1.0 -1.0

Note
* Cyprus is not a member of the IEA; data on public R&I expenditure are not available.
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Czech Republic

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment I 63

R&I Public investment I 40

SET Plan actions
(million EUR), 2013

Renewable energy technologies I €27M
Smart solutions for consumers ‘ €00M
Integrated & flexible energy system . €108 M

Energy efficiency in buildings | € 0.0 M

Energy efficiency in industry § € 2.1 M

Renewable fuels & bioenergy |l € 3.6 M

CCUS [ €05M

Nuclear Safety

SET Plan actions
(million EUR), 2013

D, hl.

energy technologi I € 58M
Smart solutions for consumers I €43 M
Integrated & flexible energy system I €43M

Energy efficiency in buildings € 0.0 M

Energy efficiency in industry

Batteries & e-mobility | € 26M

R ble fuels & bi gy I € 104M

CCUS | € 24 M

Nuclear Safety | € 0.0 M

€199M

€ 332M

Public R&I investment

Share in EU28

2013

0.4%

0.0%

1.2%

0.0%

0.5%

0.5%

0.5%

1.8%

(million EUR)

2011 2012 2013 2014 2015 2016 (p)
35 33 2.7 33 32 21
0.1 0.0 0.0 0.0 0.1 0.1

137

138 : 108 8.0 77 6.4
[ B B ..

0.1 0.0 0.0 0.0 0.0 0.1
47 27 21 16 11 0.2
[ | ;
73
62 36 25 26 24
I ———
04 05 05 0.6 0.7 0.6
173 19.9 20.4 186

137
— ==

Private R&I investment

Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
235 20.1
0.2% 126
75 - 86 58
0.2%
07 3.9 06 74 26 43
I —
0.49
Vo 18 36 1.7 36 5.2 43
0.0%
23 33 33 21 0.0 0.0
214 352
1.1% 7.7 : 115 73 162 -
— S e
0.1%
8.2 5.7 21 36 27 26
—
336
208 256
0.6% 119 146 104
— | | —
1.1%
0.0 00 15 0.0 25 24
0.0%
0.0 0.0 0.0 3.2 0.0 0.0
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SET Plan action Share in EU28
(number of patents), 2013 2013
R ble energy technologi I 20 0.1%
Smart solutions for consumers I 35 0.4%
Integrated & flexible energy system I 23 0.5%
Energy efficiency in buildings | 0.0 0.0%
Energy efficiency in industry - 13.0 1.0%
Batteries & e-mobility I 1.0 0.1%
R ble fuels & bi gy I 28 0.4%
ccus I 1.5 1.3%
Nuclear Safety | 0.0 0.0%
Specialisation Index. EU benchmark
Action 2007 2013
Renewable energy technologies -0.7 -0.7
Smart solutions for consumers -0.7 0.0
Integrated & flexible energy 04 03
system
Energy efficiency in buildings -1.0 -1.0
Energy efficiency in industry 1.2 1.6
Batteries & e-mobility -0.4 -0.8
Renewable fuels & bioenergy I 0.8 0.0
CCus 04 23
Nuclear Safety

[l Renewable energy technologies
[l smart solutions for consumers
[l Integrated & flexible energy system

Note

.4.0 10

Trends in Patents

(number of patents)

[ Energy efficiency in buildings

2008 2009 2010 2011 2012 2013
117
7.1
26 29 21 20
03 15 02 3.0 23 3.5
i s
15 17 09 09 32 23
I ——
0.5 0.7 0.5 05 0.0 0.0
13.0
20 48 22 24 53
41
20 0.7 12 1.0 1.0
_
127
6.5 72
49 5.2 28
10 0.0 0.5 0.0 1.0 15
0.0 0.0 0.0 0.7 1.0 0.0
R&I summary (2013)
Bubble size: number of patents
35
30
25
™
£
E20
£
.
7]
[
>
E
a15
[
2
=3
o
3
10 [
2
s 4 () 2
%l ¢
0
o 0
0 10 15 20
Public investment (M€)
Hr ble fuels & bi ay
M ccus

B Energy efficiency in industry
[l Batteries & e-mobility

I Nuclear Safety

The public R&I investment values reported for 2016 are provisional (p) and amount to EUR 18 million in total;
the respective total figure for 2015 was EUR 34 million, 6% lower than 2014. Data in the 2015/16 submission
correspond to the application of an improved methodology by the Member State.
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Denmark

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)
R& Private investment [JJJJj 528

R&I Public investment I 160

Public R&I investment

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2011 2012 2013 2014 2015 2016 (p)
R ble energy technolog - €463 M 6.4% 335 35.2 46.3 373 472 36.9
s mn BN s B
Smart solutions for consumers | € 9.7 M 9.7%
5.9 35 9.7 12.8 5.8 47
Integrated & flexible energy system . €265M 3.0% 416 310 265 189 276 225
I e S s B s——

Energy efficiency in buildings = € 7.8 M 4.6%

11 43 7.8

Energy efficiency in industry €158 M 4.1%

~N
o
[
N
-
w
]

12

199

71

147

15

125

76.4

R ble fuels & bi gy

€512M 6.4% 616 512 565 102
’ ’ 18.1
e

CCUS €0.1M 0.1%
0.2 02 0.1 02 02 0.2
Nuclear Safety | € 2.6 M 0.2%
13 53 26 26 26 27
Private R&l investment
SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2008 2009 2010 2011 2012 2013
380.0
2795
R ble energy technologi -e 2343 M 7.1% 204.1 2264 - 2317 -234'3
Smart solutions for consumers |l € 48.1 M 2.1%
50.0 343 200 49.2 316 48.1
Integrated & flexible energy system I € 346 M 3.2%
6.4 19.2 33.9 176 9.6 346
Energy efficiency in buildings | € 20.5 M 4.8%
135 41.0 103 232 88 205
Energy efficiency in industry I € 93.0M 3.0% 727 . 621 930 1301 930
meeess HEEE =————
Batteries & e-mobility | € 0.0 M 0.0%
14 31 8.1 29 0.0 0.0
. ble fuels & bi gy l € 969 M 5.8% 633 66.8 457 o8 93.2 96.9
I —
CCUs | € 0.8 M 0.4%
109 53 41 45 127 08
Nuclear Safety € 0.0M 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
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Trends in Patents

SET Plan action Share in EU28
(number of patents), 2013 2013
R ble energy technologi - 103.7 6.9%
Smart solutions for consumers I 221 2.4%
Integrated & flexible energy system I 15.2 3.3%
Energy efficiency in buildings | 6.3 4.2%
Energy efficiency in industry . 435 3.4%
Batteries & e-mobility | 0.0 0.0%
R ble fuels & bi gy I 28.5 4.1%
ccus | 0.8 0.6%
Nuclear Safety | 0.0 0.0%
Specialisation Index. EU benchmark
Action 2007 2013
Renewable energy technologies 13 11
Smart solutions for consumers -0.4 -03
Integrated & flexible energy 0.0 0.0
system
Energy efficiency in buildings -0.5 I I 0.3
Energy efficiency in industry -0.2 0.0
Batteries & e-mobility -0.9 -1.0
Renewable fuels & bioenergy 0.0 0.2
CCUs -0.6 -0.8
Nuclear Safety -1.0 -1.0

[l Renewable energy technologies
[l smart solutions for consumers
[l Integrated & flexible energy system

Note

(number of patents)

[ Energy efficiency in buildings

2008 2009 2010 2011 2012 2013
121.0 1026 103.7
58.9 62.9 76.0
124 7.8 5.1 138 13.0 221
I
18 5.2 85 56 38 152
33 7.9 20 6.5 33 6.3
19.0 148 152 30.9 457 43.5
[ & B
05 0.9 17 1.0 05 0.0
109 102 102 16.2 254 285
a——
20 1.0 11 12 45 08
0.0 0.0 0.0 0.0 0.0 0.0
R&I summary (2013)
Bubble size: number of patents
250 104
200
™
£ 150
-
=
[}
E
E
]
>
E
3 29
® 100
@ ®
22
o
6
)
1o
0 0
0 10 20 30 40 50
Public investment (M€)
Hr ble fuels & bi ay
M ccus

B Energy efficiency in industry
[l Batteries & e-mobility

I Nuclear Safety

The values reported for 2016 are provisional (p) and amount to a total of EUR 99 million; the respective figure

for 2015 was € 144 m, 3% lower than 2014.
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Estonia

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment

R&l Public investment

SET Plan actions
(million EUR), 2013

\ 5.1
\ 25

Renewable energy technologies . €08M

Smart solutions for consumers

€00M

Integrated & flexible energy system - €15M

Energy efficiency in buildings

Energy efficiency in industry

€01M

€00M

R ble fuels & bi

Nuclear Safety

SET Plan actions
(million EUR), 2013

Renewable energy
technologies

Smart solutions for
consumers

Integrated & flexible energy
system

Energy efficiency in buildings

Energy efficiency in industry

Batteries & e-mobility

R ble fuels & bi gy

Ccus

Nuclear Safety

ay | €0.0M

CCUs  €00M

€01M

€ 00M

I€ 04M

€00M

€00M

€00M

€00M

€ 00M

Public R&I investment

Share in EU28

2013 2009*

0.1%

0.0%

0.2%

0.1%

na.

0.0%

na.

0.0%

0.0%

na.

0.0%

Private R&l investment

Share in EU28
2013 2008
0.0%
0.0
0.0% 27
]
0.0%
0.0
0.0% 19
|
0.1% 08
—
0.0%
0.0
0.2%
0.0
0.0%
0.0
0.0%
0.0

24

2010*

na.

na.

2011
34

22

0.0

0.0

21

05

0.0

2012

0.2

0.4

1.0

2013

0.8

0.0

15

(million EUR)
2014

0.8

0.0

15

0.1

0.1

0.0

0.0

0.2

0.1

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.1

* Over the 2009-2010 period, Estonia did not report R&! spending

2009

2010

w
N

22

39

45

0.0

0.0

0.0

0.0

0.0

2011

0.0

0.0

0.0

0.0

19

0.0

24

0.0

0.0

2012

0.0

0.0

0.0

0.0

03

0.0
45

0.0

0.0

(million EUR)
2013

0.0

0.4

0.0

0.0

20

0.0

28

0.0

0.0



SET Plan action
(number of patents), 2013

B, hl,

energy technologi ‘ 0.0
Smart solutions for consumers I 0.2

Integrated & flexible energy system | 0.0

Energy efficiency in buildings | 0.0

Energy efficiency in industry -

0.0

Batteries & e-mobility

" ple fuels &8 - -

0.0

Cccus

Nuclear Safety | 0.0

Specialisation Index. EU benchmark

Action 2007

Renewable energy technologies 0.9

Smart solutions for consumers -0.6

Integrated & flexible energy i
system

Energy efficiency in buildings 0.2

Energy efficiency in industry 1.0
Batteries & e-mobility -1.0
Renewable fuels & bioenergy -0.9

CCus

Nuclear Safety -1.0

[l Renewable energy technologies
[l smart solutions for consumers
[l Integrated & flexible energy system

Note

Trends in Patents

Share in EU28

2013
0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.1%
0.0%
0.0%
2013
-1.0
-0.1
-1.0
-1.0
13
-1.0
3.2
-1.0
-1.0

(number of patents)

[ Energy efficiency in buildings

2008 2009 2010 2011 2012 2013
14
01 S _Hl 00 0.0
0.6
03 02
 — 0.0 0.0 0.0
09
0.0 0.0 | 0.0 0.0 0.0
0.8
04
0.0 [r— 0.0 0.0 0.0
25
08
o o e
o 0.0
0.0 0.0 0.0 0.0 0.0 0.0
1.0 0.8
00 00 00 e W
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
R&I summary (2013)
Bubble size: number of patents
3.0 0.8
25
20
- 0.8
w
<
-
[
E
215
[
>
E
2
[
2
=
& 10
D.2
0.5 .
0.00.0 0.0 0.0
0.0 0.0 0.0
00 02 04 06 08 10 12 14
Public investment (M€)
Hr ble fuels & bi ay
M ccus

B Energy efficiency in industry
[l Batteries & e-mobility

I Nuclear Safety

* Estonia did not report data on public R&I expenditure over the period 2009-2010.
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Finland

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment . 402
R&l Public investment l 234

SET Plan actions
(million EUR), 2013

Renewable energy technologies €288M

Smart solutions for consumers | € 12.7 M

Integrated & flexible energy system €511M

Energy efficiency in buildings I €127 M

Energy efficiency in industry - €684M
R ble fuels & bi gy . €448 M

CCus ‘ €00M

Nuclear Safety I €150M

SET Plan actions
(million EUR), 2013

Renewable energy
. € 632M
technologies

Smart solutions for - € 879M
consumers
Integrated & flexible energy I € 288M
system

Energy efficiency in buildings | € 2.4 M

Energy efficiency in industry € 1253 M

Batteries & e-mobility € 318M

R ble fuels & bi gy . € 588M
ccus | €36M
Nuclear Safety ‘ € 00M

Public R&I investment

Share in EU28 (million EUR)
2013 2010 2011 2012 2013 2014 2015
4.0%
10.1 157 144 288 1238 108
—— .
0
12.7% 203 10.8 19.8 127 18.2 13.1
5.8% 512 612 426 51.1 366 423
1 N "B FTF
0y
7.5% 203 108 19.8 127 18.2 131
103.5
81.9 72.0
5.6% 478 722 385 448 535 66.1
K R
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
1.4%
156 19.2 155 15.0 15.1 215
|

Private R&l investment

Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
1.9% 417 498 65.1 54.9 64.9 63.2
s N e NN
163.9 157.1
3.99 89.0 99.7 921 - 87.9
0
2.7% 43 224 316 286 224 288
- — I
0.5%
23 3.0 7.8 119 10.1 24
1254 1253
4.1% 499 612 98.0 90.6
0.9%
41 74 212 193 296 318
I
3.5% 272 367 537 503 753 588
— s Eaes seess BN s
1.6%
8.0 27 126 27 49 36
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
Renewable energy technologies . 253 1.7% 106 124 161 17.0 30.0 253
) 419 295
Smart solutions for consumers 295 3.2% 235 15.3 183 145 -
Integrated & flexible energy system | 9.4 2.0%
’ v I 13 59 5.8 7.2 84 9.4
Energy efficiency in buildings | 0.7 0.5%
0.5 0.5 1.7 34 35 0.7
377 539
Energy efficiency in industry - 539 4.2% 104 128 19.8 26.5 .
. . 0
Batteries & e-mobility I 127 0.9% - s 61 6o 104 127
— W
R ble fuels & bi 26.0 3. 236 26.0
uels & gy . 7% e 4 . 147
ccus | 1.5 1.3%
15 0.7 20 11 2.0 15
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
Renewable energy technologies -0.6 -0.3 ‘
120 54
Smart solutions for consumers 19 0.3
100
Int i
ntegrated & flexible energy 06 02 30
system .
w
Z 80
Energy efficiency in buildings -1.0 -0.8 E
£
: o
Energy efficiency in industry 0.3 0.7 E 60 25 . *6
&
Batteries & e-mobility -0.7 -0.6 40
.13 ®°
Renewable fuels & bioenergy -0.4 0.6 20
1
ccus -0.7 -0.5 , 2 .0
0
Nuclear Safety -1.0 -1.0 0 10 20 30 40 50 60 70
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
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France

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment _ 2,582

R&I Public investment - 1,083

SET Plan actions
(million EUR), 2013

Renewable energy technologies I €889M

Smart solutions for consumers | € 19.5 M

Integrated & flexible energy system I €161.1M
Energy efficiency in buildings € 13.8 M

Energy efficiency in industry | €298 M

R ble fuels & bioenergy . €2239M

CCus | €33.1M

Nuclear Safety - €5134M

SET Plan actions
(million EUR), 2013

Renewable energy

technologies € 369.0M

Smart solutions for
consumers

€ 3856 M

Integrated & flexible energy

€ 263.1 M
system

Energy efficiency in buildings || € 88.5 M

Energy efficiency in industry € 366.0 M

Batteries & e-mobility

R ble fuels & bi gy

€ 2076 M

CCUS | € 348 M

Nuclear Safety € 2325 M

€ 6352 M

Public R&I investment

Share in EU28 (million EUR)
2013 2010 2011 2012 2013 2014 2015
0/
12.3% 62.0 818 853 88.9 87.0 99.1
19.5%
279 238 223 195 202 202
18.4% 186.2 1422 135.4 1611 1735 1726
I ssssss Saaaas EEEEE D
8.1%
123 16.1 17.7 138 12.7 114
7.6%
334 378 243 298 30.2 332
28.1% 2009 280.4 235.6 2239 2227 2116
s B DN DS S
32.0%
43.0 53.2 395 331 253 205
4188 4741 5423 5134 482.1 4547
47.5%

Private R&l investment

Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
11.2% 261.2 4217 4728 490.5 3338 369.0

17.0% 3459 4295 484.1 3895 377.1 3856

0
24.5% 100.8 804 151.2 1985 188.7 263.1
— — s s eees
20.5% 356.1 344.8 J050
150.7 N 1019 88.5
11.9% 217.1 3248 2944 394.5 2782 366.0
=" §E N B " |
589.5 691.9 635.2
18.0% 257.9 2310 3882

12.4%

176.1 197.1 166.7 167.6 2475 207.6
s S seees eees BN
15.8%
401 69.7 64.8 65.7 88.9 348
0
58.7% 97.9 1523 154.7 189.8 1345 2325
s TN
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Trends in Patents

SET Plan action Share in EU28 (number of patents)

(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013

Renewable energy technologies 179.6 12.0% 97.4 1113 1475 176.1 179.6

64.

i

Smart solutions for consumers 14.5% 693 885 882 810 120.7 1327

[y
W
N
~N

Integrated & flexible energy system 89.6 .29
g gy sy I 19.2% 285 S04 534 452 715 89.6
N
- N 29, 0
Energy efficiency in buildings I 9.8 19.9% . cie . s07 . .
—
Energy efficiency in industry . 163.6 12.8% c08 84.1 805 126.1 1504 163.6
2092 281.7 263.8
Batteries & e-mobility - 263.8 18.8% 92,9 86.2 141.5 - - -
. . bi 0
fuels & gy I 13.4% 571 505 526 631 105.2 93.0
ccus f§ 30.5 26.4%
146 21.0 246 30.7 444 30.5
Nuclear Safety || 47.3 58.7%
9.6 18.2 17.0 249 36.8 47.3
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
Renewable energy technologies -0.4 -0.2
264
600
Smart solutions for consumers -0.1 -0.1
Int i 500
ntegrated & flexible energy 0.0 02
system
w
z 133
Energy efficiency in buildings 0.1 03 E 400
” So-
2
g 164
Energy efficiency in industry 0.0 -0.2 % 300
2
£ @ 2 47
Batteries & e-mobility I 05 02 93 o
200 .
Renewable fuels & bioenergy 0.1 -0.1 30
100 °®
CCus 09 0.7 31
o
0
Nuclear Safety 1.8 238 0 100 200 300 400 500
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
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Germany

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&] Public investment - 808

Public R&I investment

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2011 2012 2013 2014 2015 2016
2033 205.4 2219 2175 228.0 206.4
Renewable energy technologies - €2219M 30.6% - - - - - -
Smart solutions for consumers | € 13.0 M 13.0%
9.8 10.1 130 155 154 132
183.1
Integrated & flexible energy system €1101M 12.6% 570 69.1 110.1 106.7 129.7
—aig——"n ¥ B
Energy efficiency in buildings I €56.0M 33.0% . 470 56.0 537 549 ca
—— — W WSS WSS w—
Energy efficiency in industry . €101.2M 26.0% 704 88.8 101.2 1129 1149 103.7
- 5 W N =N N |
R ble fuels & bi gy I €728M 9.1% 80.1 606 728 66.9 67.2 65.6
I sseses B DS DN B
CcCcus | €164 M 15.8%
55 16.7 16.4 106 74 17.4
2211 207.7 2169 215.0 2221 2110
20.1%

Nuclear Safety - €2169M

Private R&l investment

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2008 2009 2010 2011 2012 2013
Renewable ener: 22134 2,301.7 2,140.8 2,079.1
i € 1,4643M 44.5% 15486 1,4643
Smart solutions for
consumers . € 7982M 35.1% 7637 7431 877.6 839.1 8323 7982
I T
Integrated & flexible energy o
system € 4036 M 57.6% 3444 446.8 465.9 5187 5773 4036
I I s—
. R 5
Energy efficiency in buildings I € 161.2M 37.4% - caro . - Lo s
Energy efficiency in industry - € 1,360.6 M 44.2% 1,159.5 1,163.8 1,221.1 1,197.6 1,525.5 1,360.6
[ I
18536 2,405.9 2,6294 2,217.9
Batteries & e-mobility - € 22179M 63.0% 8993 1,279.9 ' -
p—— |
o ble fuels & bioenergy . € 7455M 44.4% 7023 8121 6294 6489 872.4 7455
I S eseess eess BN
Cccus | € 902 M 40.9%
83.8 116.9 86.9 57.0 1127 90.2
Nuclear Safety | € 109.5 M 27.6%
59.8 847 188.4 117.4 1392 109.5
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013

7493 828.9 657.4

Renewable energy technologies 657.4 43.8% 4223 5210 608.3

E

Smart solutions for consumers 3134 34.3%

2188 200.7 2319 262.2 3205 3134

i

Integrated & flexible energy system | 205.6 44.09
’ e I o 109.9 119.8 137.1 177.6 260.1 205.6
I =ee——
Energy efficiency in buildings | 58.5 39.2%
81.2 97.1 93.1 93.0 70.0 58.5
Energy efficiency in industry 47.0% 3128 3044 3376 4237 552.3 603.3

i

876.0 1,084.3 9417

Batteries & e-mobility 941.7 67.0% 3304 427.0 6498

E

R ble fuels & bi gy 3143 45.2%

195.4 186.8 164.7 208.0 3207 3143

i

ccus | 45.0 38.9%
216 29.2 23.7 213 515 45.0
Nuclear Safety | 16.8 20.9%
53 9.2 185 15.6 228 16.8
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
. 942
Renewable energy technologies -0.1 -0.1
Smart solutions for consumers -0.1 -0.3 I 2000
Integrated & flexible energy
system 0.0 -0.1 657
£ 1500 .
Energy efficiency in buildings  -0.2 -0.2 t
R RIS IR 0.
S
o
g
Energy efficiency in industry -0.1 0.0 E
'g 1000
& 313
314
Batteries & e-mobility 04 04 . ‘
Renewable fuels & bioenergy 0.1 -0.1 500 206
ccus  -0.3 -0.2 8 17
o e45 °
Nuclear Safety -0.4 -0.6 o 50 100 150 200
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
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Greece

Totals (million EUR), 2011 (most recent year for which data for all indicators are available)

R&l Private investment | 26

R&l Public investment ‘ 6

SET Plan actions
(million EUR), 2011

Renewable energy technologies €21M

Smart solutions for consumers | € 0.0 M

Integrated & flexible energy system €19M

Energy efficiency in buildings €06 M

Energy efficiency in industry €06 M

R ble fuels & bioenergy il € 0.5 M

CCUs  €00M

Nuclear Safety € 0.0 M

Public R&I investment

Share in EU28
2011 2006
6.8
0.3%
0.0%
0.0
“*
0.3%
08
0.1%
08
0.1%
0.0
0.0%
0.0
0.0%
0.1

2007*

na.

na.

na.

na.

na.

na.

2008*

na.

na.

na.

2009*

na.

na.

na.

na.

(million EUR)

2010 2011
24 21
I ——
0.0 0.0

37
19
EE
03 0.6
03 06
06 05
0.0 0.0
0.0 0.0

* Over the 2007-2009 period, Greece reported spending on average EUR 15.5 million on Energy R&l per year. However the breakdown of this figure per SET-Plan action is not available.

SET Plan actions
(million EUR), 2011

B, i 1

3

energy tech €87M

Smart solutions for consumers € 119M

Integrated & flexible energy € 00M
system

Energy efficiency in buildings €48M

Energy efficiency in industry | € 0.5 M

Batteries & e-mobility | € 0.0 M

Renewable fuels & bioenergy | € 0.0 M

CCUS | € 0.OM

Nuclear Safety € 0.0 M

Private R&l investment

Share in EU28
2011 2008
0.2% 5.2
|

0.5%

0.0
0.0%

0.0
0.6%

0.0
0.0%

11
0.0%

0.0
0.0%

0.3
0.0%

0.0
0.0%

0.0

32

2009

03

18

22

0.6

14

0.0

0.0

0.0

0.0

2010

8.7
B
I ——
119

0.0

0.0

23

0.0

0.0

1.0

0.0

0.0

2011

0.0

438

0.5
0.0
0.0
0.0

0.0

(million EUR)

2012 2013

6.4
0.0 00
4 09

|
0.0 17
[

87
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0



Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
29 23 25
Renewable energy technologies 25 0.2% 13 15
0.1
25
Smart solutions for consumers | 0.0 0.0%
0.0 0.3 0.0 - 0.0 0.0
Integrated & flexible energy system I 0.3 0.1% 15
0.0 0.5 0.0 oo Im >
Energy efficiency in buildings I 0.5 0.3% 13
0.0 0.1 0.5 - 0.0 0.5
3.1

Energy efficiency in industry

31 0.2%
0.2 0.3 0.0 0.4 0.2

Batteries & e-mobility | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
R ble fuels & bi gy | 0.0 0.0%
0.1 0.0 0.3 0.0 0.0 0.0
ccus | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2011)
Action 2007 2013 Bubble size: number of patents
Renewable energy technologies 0.2 0.7 12 25
Smart solutions for consumers 0.3 -1.0
10
Int i
ntegrated & flexible energy 10 03 .
system
[ ] 29
£
Energy efficiency in buildings -1.0 24 §
£
s 6
Energy efficiency in industry 14 15 ‘o
9
&
4 13
Batteries & e-mobility -1.0 -1.0
Renewable fuels & bioenergy -0.6 -1.0 2
i . 9000 @ %4
CCus -1.0 1.0 o an 0.0 0.0
Nuclear Safety -1.0 -1.0 0.0 0.5 10 15 20
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety

Note

*Qver the period 2007-2009, Greece reported on average EUR 15.5 million of investment in Energy R&I per
year. The breakdown of this figure per SET Plan action is not available.

33



Hungary

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment | 31

R&I Public investment ‘ 9

Public R&I investment

SET Plan actions Share in EU28
(million EUR), 2013 2013 2011
R able energy technologi | €05M 0.1%
0.1
Smart solutions for consumers | € 0.0 M 0.0% 75
I
Integrated & flexible energy system - €84M 1.0%
06
Energy efficiency in buildings | € 0.0 M 0.0% s
—
417
Energy efficiency in industry | € 0.0 M 0.0% -
R ble fuels & bi gy [€0.1M 0.0% 245
CCUS €0.0M 0.0%
0.0
Nuclear Safety € 0.1 M 0.0%
04

Private R&I investment

SET Plan actions Share in EU28
(million EUR), 2013 2013 2008
R ble energy technologi l €52M 0.2% 37
]
Smart solutions for consumers | € 0.0 M 0.0%
0.0
Integrated & flexible energy system ‘ € 00M 0.0%
0.0
Energy efficiency in buildings | € 0.0 M 0.0%
0.0
Energy efficiency in industry . €88M 0.3% 6.6
Batteries & e-mobility l €52M 0.1% 27
—
R ble fuels & bi gy - € 120M 0.7% u
ccus ‘ € 00M 0.0%
0.0
Nuclear Safety ‘ € 00M 0.0%
0.0

34

2012*

na.

na.

na.

na.

na.

na.

na.

na.

2009

0.0

24
I

0.0
10.3

0.0

0.0

2013

0.5

0.0

84

0.0

0.0

0.1

0.0

0.1

2010
12.2

54

29
I

12

0.5

0.0

-
-~

(million EUR)

2014 2015 2016 (p)
08 1.1 34
0.0 0.0 0.0
188
35 ‘o
12 1.7 20
12 1.7 20
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.1 0.7
(million EUR)
2011 2012 2013
9.4
5.6 52
B s e
0.0 0.0 0.0
30
0.0 — 0.0
0.6 0.0 0.0
88
5.0 7.2
= Bn
0.0 27 -’
0
10.6 120
s B
0.0 0.0 0.0
0.0 0.0 0.0



SET Plan action
(number of patents), 2013

B, hl,

energy technol
Smart solutions for consumers | 0.0

Integrated & flexible energy system

Energy efficiency in buildings

Energy efficiency in industry

Batteries & e-mobility

R ble fuels & bi gy

ccus | 0.0

Nuclear Safety | 0.0

Specialisation Index. EU benchmark

Action
Renewable energy technologies  -0.1
Smart solutions for consumers -0.3
Integrated & flexible energy
system
Energy efficiency in buildings -1.0
Energy efficiency in industry
Batteries & e-mobility -1.0
Renewable fuels & bioenergy -0.3

CCUs -1.0

Nuclear Safety -1.0

[l Renewable energy technologies
[l smart solutions for consumers
[l Integrated & flexible energy system

Note

o o
o o
N
o

2007

0.1

33

35

Trends in Patents

Share in EU28

(number of patents)

2013 2008 2009 2010 2011 2012 2013
33 35
0.1% L0 3 20
0.0
23
0.0%
0.0 03 - 0.0 0.0 0.0
0.00/0 05 1.0
0.0 - 0.0 0.0 [r— 0.0
0.0% 11
0.2
0.0 0.0 — 0.0 0.0
0.3% 27 27 3.3
.3% 13 12 05
0.1% 10 05 1.0 20
%0 i 00 e N
. 35
0.5% 17 -
0.2 I 0.2 03
0.0%
0.0 0.0 0.1 0.0 0.0 0.0
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
R&I summary (2013)
2013 Bubble size: number of patents
-0.2
12 35
-1.0
10
e
™ 33
g 8
-1.0 t
Q
£
[}
26 2.0
0.6 @
"
2
« 2.0
0.1 4
21 2
-1.0 o,ff ‘00.0 0.0
0 | 0:0
-1.0 0 2 4 6 8
Public investment (M€)
[ Energy efficiency in buildings Hr ble fuels & bi ay
B Energy efficiency in industry M ccus

[l Batteries & e-mobility

I Nuclear Safety

*Due to a change in the reporting methodology for public R&I investments, the MS is revising data up to 2012
and did not submit any figures for that year. It is not clear whether this data will be changed or discarded, thus
causing retroactive changes in the time series of subsequent reports. Data for 2016 are provisional (p).
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Ireland

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment I 61

R&l Public investment | 28

SET Plan actions
(million EUR), 2013

Renewable energy technologies

Smart solutions for consumers | € 0.0 M

€134M

Integrated & flexible energy system . €93M

Energy efficiency in buildings | € 1.5 M

Energy efficiency in industry § € 1.4 M

R ble fuels & bioenergy I€Z.GM

CCUs  €00M

Nuclear Safety € 0.3 M

SET Plan actions
(million EUR), 2013

Renewable energy
technologies

Smart solutions for

€ 193 M

consumers - €96M
Integrated & flexible energy - €163 M
system
Energy efficiency in buildings I €27M
Energy efficiency in industry I €19M
Batteries & e-mobility I €38M
R ble fuels & bi gy . €77M
ccus ‘ €00M
Nuclear Safety ‘ € 00M

Public R&I investment

Share in EU28

2013

1.9%

0.0%

1.1%

0.8%

0.4%

0.3%

0.0%

0.0%

(million EUR)

Private R&l investment

Share in EU28

2013

0.6%

0.4%

1.5%

0.6%

0.1%

0.1%

0.5%

0.0%

0.0%

36

2010 2011 2012 2013 2014 2015
16.7 16.
6.2 9.6 7.8 134 6.0
111 88
[ LN L Lo 02
319
5.8 45 5.6 9.3 74
TN ——
11.1 88
I 04 — L e 06
0.8 1.0 20 14 0.2 0.6
109
48 43 23 26 31
|
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.4 03 03 0.0 0.0
(million EUR)
2008 2009 2010 2011 2012 2013
55.0
247 276 313 31.0 193
I EE N S e
27.4
183
7.7 7.0 46 9.6
— e _— e
51 175 82 79 17.1 163
— A —— ——
13.2 85
32 44
19 27
6.8 8.1 95 36 6.9 19
0.0 28 5.0 0.7 8.8 38
I
114 14 23 12 08 7.7
I —
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0



SET Plan action
(number of patents), 2013

Renewable energy technologies -

Smart solutions for consumers 29

Integrated & flexible energy system . 3.

=

Energy efficiency in buildings I 0.8

Energy efficiency in industry

Batteries & e-mobility I 2.2
R ble fuels & bi gy - 5.5

0.0

Cccus

Nuclear Safety | 0.0

Specialisation Index. EU benchmark

Action 2007

Renewable energy technologies 0.3

Smart solutions for consumers

Integrated & flexible energy i
system

Energy efficiency in buildings
Energy efficiency in industry

Batteries & e-mobility
Renewable fuels & bioenergy 0.0
CCus

-0.7

Nuclear Safety -1.0

[l Renewable energy technologies
[l smart solutions for consumers
[l Integrated & flexible energy system

2.4

8.5

Trends in Patents

Share in EU28 (number of patents)
2013 2008 2009 2010 2011 2012 2013
136 12.1
0.6% - 8.9 65 88 - 85
0 6.7
0.3% 19 18 50 10 2.9
| N
0
0.7% s 43 20 18 4.6 3.1
| T e
0.6%
06 23 04 12 28 08
—
0
0-1% 17 20 22 15 58 17
|
0.2%
0.0 09 17 0.1 2.0 2.2
0.80/0 18 55
. 12 12
02 o3 &
0.0%
0.0 0.0 0.4 06 0.0 0.0
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
R&I summary (2013)
2013 Bubble size: number of patents
05 20 ‘
-0.2 9
;@
15
0.8
™
=
05 €
Q
é 10 3
[}
>
(=
-0.6 s .
<
E @®:
-0.6
5 2
11 ®
[ )
D @ 2
-1.0
0 0
-1.0 L] 2 6 8 10 12 14

[ Energy efficiency in buildings
B Energy efficiency in industry
[l Batteries & e-mobility
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Public investment (M€)

. D,
M ccus
I Nuclear Safety
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Italy

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment - 717
R&d Public investment [JJjj 513

SET Plan actions
(million EUR), 2013

Renewable energy technologies €916 M

Smart solutions for consumers | € 3.0 M

Integrated & flexible energy system €2114M

Energy efficiency in buildings || € 27.2 M

Energy efficiency in industry | € 40.6 M
R ble fuels & bi gy ll €372 M
ccus ‘ €56M

Nuclear Safety . €96.5M

SET Plan actions
(million EUR), 2013

Renewable energy
. € 2265 M
technologies
Smart i
mart solutions for . € 1137 M
consumers

Integrated & flexible energy I € 384M
system

Energy efficiency in buildings I € 254M

Energy efficiency in industry - € 1433 M

Batteries & e-mobility I € 578 M

R ble fuels & bi gy . € 757M

CCUS | € 133 M

Nuclear Safety I € 231M

Public R&I investment

Share in EU28
2013

12.6%

3.0%

24.2%

16.0%

10.4%

4.7%

5.4%

8.9%

(million EUR)

2009 2010 2011 2012 2013 2014
450 86.7 57.7 98.0 916 76.9
— s N DN RN s—
37.5 0.0 0.0 00 30 37
—
2904
2114
1186 1304 153.3
35.0
N N

37.5 25.0 454 452 27.2 287

40.0 25.0 454 452 406 36.6

59.0 36.4 495 46.1 37.2 27.6
I

110 0.0 0.0 0.0 5.6 0.2

85.0 81.1 76.1 95.3 96.5 783
I s seeeees DN D s—

Private R&l investment

Share in EU28
2013

6.9%

5.0%

3.6%

5.9%

4.7%

1.6%

4.5%

6.0%

5.8%

38

(million EUR)

2008 2009 2010 2011 2012 2013
4543 43656 43656
1057 186.6 1488 1255 160.2 1137
e B DS seses B s
35.1 56.2 448 562 457 38.4
62.1 127.1 927 85.4 51.2 254
—

1216 1432 188.8 1455 2104 1433
ees mees B sees BN
383 563 535 53.1 477 57.8
61.8 97.9 773 70.0 90.7 757
— I I — I I
71 138 134 10.2 116 133
47 36 0.0 48 18.1 23.1



SET Plan action
(number of patents), 2013

Renewable energy technologies

Smart solutions for consumers

Integrated & flexible energy system

Energy efficiency in buildings

Energy efficiency in industry

Batteries & e-mobility

ble fuels & bi gy

Cccus

Nuclear Safety

N

159

8.8

'y
o
n

234

»

5.0

5.0

Specialisation Index. EU benchmark

Action

Renewable energy technologies

Smart solutions for consumers

Integrated & flexible energy
system

Energy efficiency in buildings

Energy efficiency in industry

Batteries & e-mobility

Renewable fuels & bioenergy

CCus

Nuclear Safety

[l Renewable energy technologies
[l smart solutions for consumers

2007

0.1

-0.2

04

12

[l Integrated & flexible energy system

81.3

Trends in Patents

Share in EU28 (number of patents)
2013 2008 2009 2010 2011 2012 2013
1218 1255
99.8 99.8
5.4% 56.7 —
5.0% 229 404 341 38.4 499 452
= I = = = i
3.4%
93 143 109 15.7 17.8 159
0,
5.9% 134 208 187 231 17.9 88
68.0
3.6% 259 293 349 383 — 465
0
L.7% 143 192 17.4 187 19.1 234
I
3.9% 131 245 17.0 227 274 27.4
— S EE——
4.3%
12 22 21 38 6.2 5.0
6.2%
10 10 0.0 0.5 3.0 5.0
R&I summary (2013)
2013 Bubble size: number of patents
0.4 .
81
03 200
-0.1
W
Z 150
o
47
i
2 45
-0.1 @
£ 100
&
-0.6
i o
23
0.0 50 .
9 5 16 [
[
0.1 o
e5
0
0.6 0 50 100 150 200
Public investment (M€)
[ Energy efficiency in buildings Hr ble fuels & bi ay
B Energy efficiency in industry M ccus

[l Batteries & e-mobility
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Latvia

Total (million EUR), 2013 (most recent year for which data for all indicators are available) *

R&l Private investment | 1.4

SET Plan actions
(million EUR), 2013

R ble energy technologi -€ 09M

€00M

Smart solutions for consumers

Integrated & flexible energy system ‘ €00M
Energy efficiency in buildings € 0.0 M

Energy efficiency in industry l € 04M
Batteries & e-mobility ‘ €00M

R ble fuels & bioenergy | € 0.0 M

CcCcus ‘ €00M

Nuclear Safety ‘ € 00M

SET Plan action
(number of patents), 2013

R ble energy technologi -4.0

Smart solutions for consumers I 1.0

Integrated & flexible energy system | 0.0
Energy efficiency in buildings = 0.0

Energy efficiency in industry . 25

Batteries & e-mobility ‘ 0.0

R ble fuels & bi gy - 6.0
Cccus I 1.0

Nuclear Safety I 10

Private R&I investment

Share in EU28

2013

Share in EU28

2013

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

(million EUR)
2008 2009 2010 2011 2012 2013
24
- o0 29
00 00 0.0 00 00 00
00 1.3 00 00 00 00
I
00 00 00 00 00 00
58 65 -
19
- - — 00 - e
0.0 00 0.0 00 05 0.0
28
0.0 [ ] 0.0 0.0 0.0 0.0
00 00 00 00 00 00
00 00 00 00 00 00

Trends in patents

0.3%

0.1%

0.0%

0.0%

0.2%

0.0%

0.9%

0.9%

1.2%

(number of patents)
2008 2009 2010 2011 2012 2013
7.0
47 25 35 30 40
0.0 0.0 0.0 0.0 0.0 1.0
0.0 03 0.0 0.0 0.0 0.0
0.0 05 0.0 0.0 0.0 0.0
. 19 25 . 25
15 00 16

0.0 0.0 0.0 0.0 0.6 0.0
6.0

0.0 03 0.0 0.0 03 -
0.0 0.0 0.0 0.0 0.0 10
0.0 0.0 0.0 0.0 0.0 Lo
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Specialisation Index. EU benchmark

Action 2007

D, bl

energy technologi 0.9

Smart solutions for consumers -1.0

Integrated & flexible energy

15
system

. R, ble energy tech
[l Smart solutions for consumers

Energy efficiency in buildings = -1.0 [l Integrated & flexible energy system
[ Energy efficiency in buildings

. . [ Energy efficiency in industry

Energy efficiency in industry  -0.6 I Batteries & e-mobility

H r ble fuels & bi gy
. - Ml ccus
Batteries & e-mobility 09

[ Nuclear Safety

Renewable fuels & bioenergy -0.5

Cccus -1.0

Nuclear Safety -1.0

Note

* Latvia is not a member of the IEA; detailed data on public R&I expenditure are not available.

Public funding for energy-related research is managed under the National Research Programme LATENERGI,
which reduced the budget from EUR 4.1 million in the financial period 2010-2013 to EUR 2.25 million in 2014-
2017 (SWD(2017) 404 final, (European Commission, 2017b)).
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Lithuania

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment ‘ 10

R&I Public investment ‘ 3

SET Plan actions
(million EUR), 2013

D, bl 1

€05M

energy tech

Smart solutions for consumers I €03 M
Integrated & flexible energy system I €02M
Energy efficiency in buildings I €02M

Energy efficiency in industry | € 0.0 M

R ble fuels & bi gy - €15M

CCUs | €0.0M

Nuclear Safety € 0.0 M

SET Plan actions
(million EUR), 2013

R ble energy technologi ‘ €00M
Smart solutions for consumers I €21M
Integrated & flexible energy system - €76 M
Energy efficiency in buildings | € 0.0 M
Energy efficiency in industry | € 0.0 M

Batteries & e-mobility | € 0.0 M

R ble fuels & bi gy | € O.0M

CCUS | € 0OM

Nuclear Safety € 0.0 M

Public R&I investment *

Share in EU28

2013

Private R&I investment

0.1%

0.3%

0.0%

0.1%

0.0%

0.2%

0.0%

0.0%

Share in EU28

2013

0.0%

0.1%

0.7%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

42

2009

na.

na.

na.

na.

na.

na.

na.

2008

18

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2010

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2009

0.0

0.0

0.0

0.0

11

0.0

0.0

0.0

0.0

(million EUR)

2011 2012 2013 2014
09 08 05 04
I S s ——
0.2 04 0.3 0.0

— T — B

02 06 02 03

— —
02 02 02 0.4
0.0 0.0 0.0 0.0

2.0

- l.s 1.2
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

(million EUR)
2010 2011 2012 2013
40
0.0 | | 0.0 0.0
21
0.0 0.0 0.0 —
7.6
I

0.0 11 0.0 0.0

R
0.0 0.0 00 0.0
0.0 0.0 00 0.0
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
R bl energy technol gi ‘ 0.0 0.0% 15 13
%% % e O3 o0
Smart solutions for consumers I 1.0 0.1% 1.0
0.0 0.0 0.0 0.0 0.0 [r—
4.0
Integrated & flexible energy system - 4.0 0.9%
0.0 0.0 0.3 0.0 0.0
Energy efficiency in buildings | 0.0 0.0%
0.0 0.0 0.0 0.3 0.0 0.0
Energy efficiency in industry I 1.0 0.1% 10
0.2 0.3 .
0.0 0.0 0.0 [
Batteries & e-mobility | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
R ble fuels & bi gy | 0.0 0.0% 10 15
0.0 _' 0.0 0.0 . 0.0
ccus | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Specialisation Index. EU benchmark ** R&l summary (2013)
Action 2008 2013 Bubble size: number of patents
R ble energy technologi 27 -1.0 8
4
Smart solutions for consumers -1.0 0.2 7
Integrated & flexible energy .10 8.4 6
system
g s
Energy efficiency in buildings -1.0 -1.0 =3
§
E
v 4
Energy efficiency in industry -1.0 -0.1 z
8
[
2 3
Batteries & e-mobility -1.0 -1.0 [
2 | B
R ble fuels & bi gy -1.0 -1.0
1
CCuUs -1.0 -1.0

Q1p 0

0 0
0 0
Nuclear Safety -1.0 -1.0

0.0 0.2 04 0.6 0.8 1.0 1.2 14
Public investment (M€)

B Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi qy
[l Smart solutions for consumers [ Energy efficiency in industry M ccus

[l Integrated & flexible energy system [l Batteries & e-mobility 0 Nuclear Safety

Note

* Lithuania is not a member of the IEA; data as collected by SETIS based on the annual reports of the
Lithuanian National Science Programs Future Energy (Research Council of Lithuania).
** Due to lack of data for 2007, the Specialisation Index is calculated for 2008.
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Luxembourg

Totals (million EUR), 2012 (most recent year for which data for all indicators are available)

R&l Private investment I 61

R&I Public investment I 71

SET Plan actions
(million EUR), 2012

D, bl 1

€00M

energy tech

Smart solutions for consumers ll € 7.4 M

Integrated & flexible energy system § € 6.6 M

Energy efficiency in buildings | € 4.6 M

Energy efficiency in industry | € 2.3 M

R ble fuels & bi gy €505 M

CCUs | €0.0M

Nuclear Safety € 0.0 M

SET Plan actions
(million EUR), 2012

B, ki, 1

energy technologi € 30.1M

Smart solutions for consumers I € 39M

Integrated & flexible energy system | € 1.5 M

Energy efficiency in buildings I €47M
Energy efficiency in industry I € 89M

Batteries & e-mobility I € 38M

R ble fuels & bi qy I €71M

CCUS € 06M

Nuclear Safety ‘ €00M

Public R&I investment

Share in EU28

2012

0.0%

6.7%

0.9%

2.3%

0.5%

6.0%

0.0%

0.0%

Private R&I investment

Share in EU28

2012

0.7%

0.2%

0.1%

0.9%

0.3%

0.1%

0.4%

0.2%

0.0%
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-
-

2007* 2008* 2009* 2010* 2011
na. na. na. na. 0.7
na. na. na. na. 0.2
na. na. na. na. 0.0
na. na. na. na. 0.5
na. na. na. na. 96
136
na. na. na. na. —
na. na. na. na. 0.0
na. na. na. na. 0.0
2008 2009 2010 2011 2012
247 28.1 341 30.1
i i N
e B
84 117
29 41 39
—-— ... .
0.0 3.4 0.8 0.4 15
47 13 0.0 23 47
— —
27.0
S s N e
12 64 13 33 3.8
36.2
05 - 12 71
- I - —
14 92 4.7 28 0.6
T e—
0.0 0.0 0.0 0.0 0.0

(million EUR)
2012

0.0

74

6.6

46

0.0

0.0

(million EUR)
2013

6.1

29

-
o o
o < €
I o =} =]

96

95

o -
=) (Y]



Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2012 2012 2008 2009 2010 2011 2012 2013
11.0 119
Renewable energy technologies - 119 0.7% 38 6.0 75 26
Smart solutions for consumers || 1.0 0.1%
05 18 0.8 23 10 11
—
Integrated & flexible energy system | 0.6 0.1%
0.0 0.9 0.2 0.1 0.6 0.0
Energy efficiency in buildings = | 1.7 0.9%
10 0.2 0.0 11 L7 0.0
Energy efficiency in industry I 35 0.3% s 5.8 32 41 35 6.5
. - 0
Batteries & e-mobility I 15 0.1% os 22 0s L s 39
— B
111
R ble fuels & bi gy I 28 0.4%
0.1 20 0.4 28 3.7
ccus | 0.3 0.2%
03 19 1.0 0.7 03 05
Nuclear Safety | 0.0 0.0%
0.3 0.0 0.0 0.0 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2012)
Action 2007 2013 Bubble size: number of patents
Renewable energy technologies 0.3 -0.4 0
12
Smart solutions for consumers -0.7 -0.6
25
Integrated & flexible energy i 10
system .
g 20
Energy efficiency in buildings -1.0 -1.0 g
£
[
215
Energy efficiency in industry 1.2 0.8 ‘@
g
&
Batteries & e-mobility -0.8 0.0 10 PY 3
@3
Renewable fuels & bioenergy 0.5 0.9 5 2 .2
e o!
ccus -1.0 06 0o el
10
0
Nuclear Safety -1.0 -1.0 0 10 20 30 40 50
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy

[l smart solutions for consumers
[l Integrated & flexible energy system

Note

B Energy efficiency in industry
[l Batteries & e-mobility

M ccus
I Nuclear Safety

* Luxembourg did not report data on public R&I expenditure over the period 2007-2010.
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Malta +

Total (million EUR), 2013 (most recent year for which data for all indicators are available) *

R&l Private investment | 9.8

Private R&I investment

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2008 2009 2010 2011 2012 2013
Renewable energy technologies | € 0.0 M 0.0% 12 3.5 32
0o — N — 0o 0o
Smart solutions for consumers | € 0.0 M 0.0% 11 02 10 00 07 00
Integrated & flexible energy system ‘ € 00M 0.0%
00 0.0 0.0 0.0 0.0 0.0
- S 5
Energy efficiency in buildings € 0.0 M 0.0% 0o 14 0o 0o 00 0o
' 7.2
Energy efficiency in industry - €72M 0.2% 21
0.0 0.0 0.0 0.0 — -
Batteries & e-mobility ‘ € 00M 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
0.29% -
Renewable fuels & bioenergy I €26M 2% s 18 26
— - — 00 0o —
Cccus ‘ € 0O0M 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Safety ‘ €00M 0.0%
0.0 0.0 0.0 0.0 0.0 0.0

Trends in patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
R ble energy technologies | 0.0 0.0% 0.8 1.0
’ ‘ 0o S s W ° 0o
i 0
Smart solutions for consumers | 0.0 0.0% 03 01 03 00 03 00
Integrated & flexible energy system | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Energy efficiency in buildings | 0.0 0.0%
0.0 0.3 0.0 0.0 0.0 0.0
25
Energy efficiency in industry - 25 0.2% 08 -
0.0 0.0 0.0 0.0
Batteries & e-mobility ‘ 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
R ble fuels & bi qy . 1.0 0.1% 1.0 1.0
0.3 0.3 0.0 -
— 00 B
ccus | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0

46



Specialisation Index. EU benchmark

Action 2007 2013
R ble energy technologi -1.0 -1.0
Smart solutions for consumers -1.0 -1.0

Integrated & flexible energy

system -1.0 -1.0
B r ble energy tech
[l Smart solutions for consumers
Energy efficiency in buildings -1.0 -1.0 Il Integrated & flexible energy system
[ Energy efficiency in buildings
[ Energy efficiency in industry
Energy efficiency in industry -1.0 27 I Batteries & e-mobility
H r ble fuels & bi gy
. - Ml ccus
Batteries & e-mobility 23 -1.0
[ Nuclear Safety
Renewable fuels & bioenergy 24 17
CccuUs -1.0 -1.0
Nuclear Safety -1.0 -1.0

Note

* Malta is not a member of the IEA; detailed data on public R&I expenditure are not available.

The Council for Science and Technology of Malta disbursed approximately EUR 0.94 million between 2015 and
August 2017 in projects related to energy and low-carbon technologies through the FUSION programme
(SWD(2017) 405 final, (European Commission, 2017b))
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Netherlands

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment - 846

R&] Public investment l 185

SET Plan actions
(million EUR), 2013

R ble energy technologi - €469M

€07M

Smart solutions for consumers

Integrated & flexible energy system . €335M

Energy efficiency in buildings I €111 M

Energy efficiency in industry - €369M
renewabi uets & bionergy [JJJJJJJ € 461

CCus

€20M

Nuclear Safety || €8.1 M

SET Plan actions
(million EUR), 2013

Renewable energy
. € 1529M
technologies

Smart solutions for - € 2021
consumers

Integrated & flexible energy I € 324M
system
Energy efficiency in buildings I € 354M

Energy efficiency in industry - € 2808 M

Batteries & e-mobility | € 12.7 M

Renewable fuels & bioenergy € 905 M

CCUS B € 39.1 M

Nuclear Safety | € 0.0 M

Public R&I investment

)

Share in EU28 (million EUR)
2013 2010 2011 2012 2013 2014 2015
729 734
6.5% 45.9 448 469 393
e on s o
0.7%
172 7.0 39 0.7 16 72
3.8% 163 327 45.1 335 43.8 302
— s B sess B e
6.6%
17.2 7.0 40 111 6.6 7.4
87.0
9.5% - 317 378 369 282 235
T N N s se——
93.3
5.8% - 484 46.1 253 303
- I S ees =
2.0% -
—— 35 27 20 0.0 20
0.8%
179 136 104 8.1 8.1 71
Private R&l investment
Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
4.7% 121.0 1949 160.0 1229 1400 1529
3 N NN N |
228.6
8.9% 160.6 - 1708 142.8 166.7 ﬁ
3.0%
142 76 248 39.1 26.7 324
0
8.2% 38.7 54.6 55.8 45.0 248 354
— | |
264.1 280.8
2219
M o ]
s m mm R
0.4%
83 135 185 334 128 127
5.4% 107.1 1123 1142 885 1506 905
s s S eess B e
0
17.7% 62.1 58.7 56.3 47.0 291 391
| | |
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
. 65.4 69.4
Renewable energy technologies 69.4 4.6% 366 417 438 478 - -
102.5
714 80.3
Smart solutions for consumers - 102.5 11.2% 46.7 47.4 60.1
Integrated & flexible energy system | 11.5 2.5%
43 18 6.0 104 9.3 115
Energy efficiency in buildings || 10.4 7.0%
7.7 9.1 118 129 9.1 104

Energy efficiency in industry 4.4% 281 304 505 64.5 57.0

217

wn
~N
o

Batteries & e-mobility | 5.0 0.4%

3.2 43 6.4 116 5.2 5.0

R ble fuels & bi gy 4.3% 39.6

26.0 20.8 17.1 19.7 29.6

l

ccus B 12.3 10.7%
7.0 8.2 7.1 84 9.8 123
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
300
B bl technologi .
energy te g 0.3 0.0 . 57
Smart solutions for consumers 0.5 15 250
Integrated & flexible energy
system 05 05 200 . 102

W
=

Energy efficiency in buildings 0.3 0.5 "é
§ 150 .
[
>
c

Energy efficiency in industry 0.3 0.0 é 69
2
&

[
o
o

Batteries & e-mobility -0.7 I -09 I .

30
Renewable fuels & bioenergy 0.1 -0.1 50 12 10
© o @ 11
CCus 3.0 14 * 5 0
0
Nuclear Safety -1.0 -1.0 0 10 20 30 40 50
Public investment (M€)

H r ble energy technologi [ Energy efficiency in buildings Hr ble fuels & bi gy

[l smart solutions for consumers [ Energy efficiency in industry B ccus

[l Integrated & flexible energy system [l Batteries & e-mobility I Nuclear Safety
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Poland

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)
R&l Private investment I 182

R&I Public investment I 100

Public R&I investment

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2011 2012 2013 2014 2015 2016 (p)
i 0,
Renewable energy technologies I €56M 0.8% 17.0 as . 1 . s
|
Smart solutions for consumers | € 1.1 M 1.1%
17 11 11 11 11 31
I d & flexibl € 4.9% — 56l . 352 —
ntegrate exible energy system 43.1M .9% - : - 107
e
Energy efficiency in buildings | € 1.7 M 1.0%
22 18 17 14 12 3.1
- - o
Energy efficiency in industry I €98M 2.5% 169 120 o0s 114 1o s
I s seeeeees SESS— EE—
37.9
. ble fuels & bi ay . €204M 2.6% 280 204 126 164 a5
- e e
Ccus I €120M 11.6%
45 03 12.0 7.0 55 0.1
Nuclear Safety || € 6.0 M 0.6%
5.2 6.4 6.0 30 11 0=

Private R&I investment

SET Plan actions Share in EU28 (million EUR)
(million EUR), 2013 2013 2008 2009 2010 2011 2012 2013
503 538
R ble energy technologi - € 538M 1.6% o1 378 37.9 38.3 -
= mmm m B .
Smart solutions for consumers I € 188M 0.8% 109 . 263 . 235 188
Integrated & flexible energy system | € 3.6 M 0.3%
11 0.0 5.9 13 9.7 36
Energy efficiency in buildings 9M 1.89
9y ¥ 9 I€ 9 Yo 6.5 34 12.0 3.0 6.4 7.9
S 420
Energy efficiency in industry - € 420M 1.4% 285 216 299 379 - :
[ . N [
Batteries & e-mobility | € 5.2 M 0.1%
00 11 9.0 7.2 27 52
618
47.7 46.0
R ble fuels & bi ay - € 460M 2.7% 135 426 -
Y e T R I
CCUS | € 48M 2.2%
0.0 0.0 0.0 0.0 0.0 48
Nuclear Safety € 0.0M 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
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SET Plan action

(number of patents), 2013

B, hl,

Smart solutions for consumers

Integrated & flexible energy system

Energy efficiency in buildings

Energy efficiency in industry

Batteries & e-mobility

energy tech

R ble fuels & bi

144

8.3

33

Specialisation Index. EU benchmark

Renewable energy technologies

Smart solutions for consumers -1.0

Integrated & flexible energy

Energy efficiency in buildings

Energy efficiency in industry

Batteries & e-mobility

Renewable fuels & bioenergy

[l Renewable energy technologies
[l smart solutions for consumers

CCUs -1.0

Nuclear Safety -1.0

[l Integrated & flexible energy system

Note

38.8

- 407
I 6.0
- 294
| 23
| 30
2007
0.2
-0.1
11

-0.6

Trends in Patents

Share in EU28

(number of patents)

2013 2008 2009 2010 2011 2012 2013
) 48.1 407 388
2.6% . 108 213
1.6% .
5.0 38 9.1 6.7 189 144
— I
1.8% 1
38
5 54 38 83
L3 00 —
2.2%
14 17 25 9.8 5.8 33
50.4 407
3.2% 157 157 246 242
0.4%
1.0 35 3.1 35 3.0 6.0
287
0 294
4.2% 68 %0 18.1 18.2
2.0%
1.0 17 4.0 5.0 23 23
3.7%
0.0 0.0 0.0 0.0 0.0 3.0
R&I summary (2013)
2013 Bubble size: number of patents
0.2 ‘
50 39
| @
41
™
=
0.0 €
Q
E 30
8
>
E
04 @
s
2
a 20 ' 14
-0.8
09 10 3
(]
2 8
o
6 o
-0.1
0 L 2
0.7 0 10 20 30 40

[ Energy efficiency in buildings
B Energy efficiency in industry
[l Batteries & e-mobility

Public investment (M€)

M ccus

ble fuels & bi gy

I Nuclear Safety

The public R&I investment data for 2016 are provisional (p) and amount to EUR 29 million in total; the
respective figure for 2015 was EUR 88 million, 10% higher than 2014.
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Portugal

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment ‘ 14

R&l Public investment ‘ 10

SET Plan actions
(million EUR), 2013

Renewable energy technologies - €29M

Smart solutions for consumers | € 0.1 M

Integrated & flexible energy system I €09M

Energy efficiency in buildings I €03 M

Energy efficiency in industry . €17M

renewabe fuss & ioenery [ 30

CCus I €05M

Nuclear Safety € 0.0 M

SET Plan actions
(million EUR), 2013

Renewable energy
. €56M
technologies
s .

mart solutions for . ca1m

consumers
Integrated & flexible energy - €28M

system

Energy efficiency in buildings | € 0.0 M

Energy efficiency in industry | € 0.0 M

Batteries & e-mobility €26M

R ble fuels & bi gy €12M

CCUS | € 0.0M

Nuclear Safety | € 0.0 M

Public R&I investment

Share in EU28 (million EUR)
2013 2010 2011 2012 2013 2014 2015
29 27 25
0.4%
* e e = NN W
— —
0.1%
0.0 0.1 0.1 0.1 0.1 0.1
0.1% 02 04 06 09 08 0.9
i, — eeeees TN TR
0.2%
0.0 0.0 0.0 03 o7 05
0.4% 17 13 12
ol o1 ® N mmmm
3.0 29 25
0.4% 12
0.5%
0.3 0.0 0.1 0.5 0.5 0.4
0.0%
0.1 0.0 0.0 0.0 0.0 0.0
Private R&I investment
Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
279
0.2% 01 95 142 14.0 .
0
0.1% 5.7 35 23 45 00 21
I
0.3%
0.0 0.0 14 0.4 0.0 28
0.0%
1.0 06 25 19 21 0.0
0.0%
0.9 0.7 19 30 3.2 0.0
0.1%
0.0 0.0 06 0.7 0.0 26
0.1%
00 49 18 0.0 15 12
I — —
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
0.0%
0.0 0.0 0.0 0.0 0.0 0.0
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013

9.8 8.6
R ble energy technologi -6.0 0.4% 49 5.6 5.3 6.0

Smart solutions for consumers |l 1.0 0.1%
2.0 13 05 08 0.0 10
_ —
Integrated & flexible energy system | 1.0 0.2%
1.0 0.0 0.3 0.1 2.0 1.0
—
Energy efficiency in buildings | 0.0 0.0%
0.2 0.1 0.6 0.5 L3 0.0
Energy efficiency in industry | 0.0 0.0%
05 22 08 09 19 0.0
— —
Batteries & e-mobility il 1.0 0.1%
05 0.0 0.2 03 0.0 1.0
R ble fuels & bi gy | 0.3 0.0%
00 18 L7 00 08 03
e e— —
ccus | 0.0 0.0%
0.0 0.0 0.0 1.0 0.0 0.0
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
6
Renewable energy technologies 15 18 ‘
5 6
Smart solutions for consumers -1.0 -0.2
I .
ntegrated & flexible energy 07 05
system 4
™)
Z
Energy efficiency in buildings -1.0 -1.0 g
§ s 1
E [
Energy efficiency in industry 0.0 -1.0 o 1
g
& 2 1
Batteries & e-mobility -0.5 -0.5
[ J
Renewable fuels & bioenergy 0.1 -0.7 1 0
ccus -1.0 -1.0 o 0 O 0
0
Nuclear Safety -1.0 -1.0 00 05 10 15 20 25 3.0
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
Note

From 2013 onwards, the reported figures for public R&I investment are three times higher than previous years,
in part due to a change in methodology by the Member State.
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Romania

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment | 26

R&I Public investment ‘ 7

Public R&I investment *

SET Plan actions Share in EU28
(million EUR), 2013 2013 2009 2010
Renewable energy technologies - €24M 0.3% 09
na —
Smart solutions for consumers I €03M 0.3%
na. 0.0
Integrated & flexible energy system . €12M 0.1%
na. 0.0
Energy efficiency in buildings I €03 M 0.2%
na. 0.0
Energy efficiency in industry | € 0.0 M 0.0%
na. 0.0
R ble fuels & bi gy . €15M 0.2% 08
na —
Ccus I €02M 0.2%
na. 0.0
Nuclear Safety . €15M 0.1%
n.a. 0.2
Private R&l investment
SET Plan actions Share in EU28
(million EUR), 2013 2013 2008 2009
R ble energy technologi - €112M 0.3% 4.0
— 00
Smart solutions for consumers I €21M 0.1% 29
00 —
Integrated & flexible energy system ‘ € 00M 0.0% 26
00 —
Energy efficiency in buildings | € 0.0 M 0.0%
0.0 0.0
Energy efficiency in industry . €72M 0.2% 53
o0 mm—
Batteries & e-mobility | € 0.0 M 0.0% 6.3 .
 __
Renewable fuels & bioenergy . €55M 0.3% 76 .
CCUS € OOM 0.0%
0.0 0.0
Nuclear Safety € 0.0M 0.0%
0.0 0.0

54

2011

0.9

0.0

0.0

0.0

0.0

0.8

0.0

0.2

2010

6.5

37

8.9

57

o
=)

0.0

0.0

2012

2013

(million EUR)
2014

2.1 = i

0.2 03 0.7
—

10 12 16
mees s R

0.2 03 0.7

0.0 0.0 0.0

25

13 15

s s

0.2 0.2 0.2

15 15 16
(million EUR)

2011 2012 2013

126 123 112

0.0

0.0
119

5.6

33

e o
=) o

26
I

0.0

08

0.6

0.0

0.0

0.0

0.0

21
—

0.0

0.0

7.2

0.0

55
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2015 2008 2009 2010 2011 2012 2013
29.7
R ble energy technolog - 11.2 0.7% 15.1 72 154 19.2 112
Smart solutions for consumers 3.0 0.3%
0.0 14 1.0 15 1.0 3.0
Integrated & flexible energy system | 2.0 0.4%
0.0 20 20 28 4.0 20
Energy efficiency in buildings | 0.8 0.6%
0.0 11 57 07 2.0 08
. L o
Energy efficiency in industry . 6.0 0.5% o a5 57 65 s 6o
I N seeeeees SR
Batteries & e-mobility f| 1.0 0.1%
20 0.5 25 20 0.0 1.0
R ble fuels & bi 5.5 0.8%
- . 25 3.2 6.4 5.1 0.0 5.5
P e e——
ccus | 0.0 0.0%
0.0 0.0 0.0 0.5 0.0 0.0
Nuclear Safety | 0.0 0.0%
0.0 0.0 1.0 0.0 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
12 11
R ble energy technologi 18 0.7 ‘
Smart solutions for consumers -1.0 -0.3 10
Integrated & flexible :n:;g,: -1.0 0.0
Y 8 6
™)
Energy efficiency in buildings 14 0.3 % .
[
E . 9
]
Energy efficiency in industry -1.0 0.0 z .
3
[
2
Batteries & e-mobility -0.9 -0.8 T 4
R ble fuels & bioenergy -0.2 08
2 ®:
Cccus -1.0 -1.0 1
1 0
(] AT—O 0 O—2
Nuclear Safety - 120/-1.0
0.0 0.5 1.0 15 2.0 25
Public investment (M€)
B Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi qy
[l Smart solutions for consumers [ Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility ¥ Nuclear Safety

Note

* Romania is not a member of the IEA; data as collected by SETIS based on Projects funded by the Romanian
Executive Agency for Higher education, Research, Development and Innovation Funding between 2011 and
2013 (UEFISCDI)

55



Slovakia

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment | 25

R&l Public investment | 25

SET Plan actions
(million EUR), 2013

Renewable energy technologies - €120M

Smart solutions for consumers | € 0.4 M
Integrated & flexible energy system . €6.1M
Energy efficiency in buildings | € 0.2 M

Energy efficiency in industry | € 0.5 M

R ble fuels & bioenergy I €20M

CCUs [ €0.0M

Nuclear Safety I €36M

SET Plan actions
(million EUR), 2013

B, hl, 1

3

energy tech €47M

Smart solutions for consumers |l € 1.8 M

Integrated & flexible energy system €72M

Energy efficiency in buildings | € 0.9 M

Energy efficiency in industry €31M

Batteries & e-mobility €52M

R ble fuels & bi gy I €18M
CCUs € 0.O0M

Nuclear Safety € 0.0 M

Public R&I investment

Share in EU28

2013

Private R&l investment

1.7%

0.4%

0.7%

0.1%

0.1%

0.3%

0.0%

0.3%

Share in EU28

2013

0.1%

0.1%

0.7%

0.2%

0.1%

0.1%

0.1%

0.0%

0.0%

56

2011 2012 2013
120
73 67
0.0 0.0 04
a4 44 6.1
mees seees BN
0.3 03 0.2
03 03 05
67 62
I .-
I
0.0 0.0 0.0
49 6.0 36
[ H T
2008 2009 2010
. 55 5.4
0.0 0.0 03
0.0 0.0 0.0
0.0 0.0 11
[
00 0.0 0.0
0.0 0.0 0.0
0.0 0.0 00
00 0.0 0.0
0.0 0.0 0.0

2014

» »
- N

11

0.1

° ® o
o wn -

2011

32

17

N 1= »
N L] ~N

38

2015

08

0.1

0.9

0.0

03

05

0.0

03

2012

0.0

05

0.0

0.0

0.0

0.0

(million EUR)
2016 (p)

27

0.1

6.6

0.6

74

0.0

0.9

(million EUR)
2013

° ° - »n w °
o o b N - [7-]



Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
42

B, hl,

energy technol 4.2 0.3%

=
=}
=
o
-
w
[
(=]
-
o

0.7 0.1% 25

1.2
0o 0o of M el

Smart solutions for consumers

Integrated & flexible energy system 40 0.9%

-
(=}
=
w
(=]
(=]
Y
(=]

0.0 0.0

Energy efficiency in buildings || 0.3 0.2%
0.0 0.0 0.2 03 0.0 03
Energy efficiency in industry I 1.0 0.1% 10 13 20 o
0o 0 s wm T s
Batteries & e-mobility . 20 0.1% 0s8 20
0.0 0.0 0.0 0.0 N -
R ble fuels & bi gy I 0.5 0.1% 13 00 0s
0.0 0.0 0.0 —— - .
ccus | 0.0 0.0%
0.0 0.0 0.0 0.2 0.0 0.0
Nuclear Safety | 0.0 0.0%
0.0 0.0 0.0 0.0 0.0 0.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
Renewable energy technologies 3.2 0.5
7
Smart solutions for consumers -1.0 -0.6 4
6
Int ted & flexibl
ntegrated & flexible energy 10 35
system ‘ 2
~ 5
M
2 o
Energy efficiency in buildings -1.0 0.2 g
Ea 4
2
2
Energy efficiency in industry -0.7 -0.6 ‘o
§s (@1
2
&
Batteries & e-mobility -1.0 -0.3
2
o10!
Renewable fuels & bioenergy -1.0 -0.6 0
1
e
ccus -1.0 -1.0 0 0
0
Nuclear Safety -1.0 -1.0 0 2 4 6 8 10 12
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
Note

The public R&I investment data for 2016 are provisional (p) and amount to EUR 18 million, six times the
amount reported in 2015 but in line with reports for previous years e.g. EUR 20 million in 2014 and EUR 25
million in 2013.
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Slovenia

Total (million EUR), 2013 (most recent year for which data for all indicators are available) *

R&l Private investment | 49.2

SET Plan actions
(million EUR), 2013

R ble energy technologi ‘€ 00M

Smart solutions for consumers | € 0.0 M

Integrated & flexible energy system | € 0.0 M

Energy efficiency in buildings I € 102M

Energy efficiency in industry -€ 364 M

Batteries & e-mobility | € 26M

R ble fuels & bioenergy | € 0.0 M

CCus ‘ €00M

Nuclear Safety ‘ € 00M

SET Plan action
(number of patents), 2013

B, il

energy technologi ‘ 0.0
Smart solutions for consumers . 10

Integrated & flexible energy system ‘ 0.0

Energy efficiency in buildings - 3.0
Energy efficiency in industry - 2.0

Batteries & e-mobility . 1.0

R ble fuels & bi gy

0.0

Ccus | 0.0

Nuclear Safety 0.0

Private R&I investment

Share in EU28

2013

0.0%

0.0%

0.0%

2.4%

1.2%

0.1%

0.0%

0.0%

0.0%

Trends in patents

Share in EU28

2013

0.0%

0.1%

0.0%

2.0%

0.2%

0.1%

0.0%

0.0%

0.0%

(million EUR)

2008 2009 2010 2011 2012 2013
39 86 101 8.0 a7 00
I | I
96
0.0 0.0 — 0.0 13 0.0
0.0 0.0 20 0.0 0.0 0.0
7.0 36 10.2
0o — 0o L4 [
36.4
0.0 0.0 0.0 19 14 -
0.0 0.0 0.0 0.0 27 26
03 00 0.0 3.9 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
(number of patents)
2008 2009 2010 2011 2012 2013
2.0 23 23 32
10 00
28
1.0 10
0o 0o - 0 ssw w——
0.0 0.0 0.5 0.0 0.0 0.0
3.0
10
o i o o W
20
. 02 ' 0.7 05
1.0 10
0o 00 00 00 mesw  w—
14
0.1 0.0 0.0 [ 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0




Specialisation Index. EU benchmark
Action 2007 2013

D, bl

energy technologi 13 -1.0

Smart solutions for consumers -1.0 0.0

Integrated & flexible energy

-1.0 -1.0
system
B Renewable energy technologies
[l Smart solutions for consumers
Energy efficiency in buildings 9.2 18.0 Il Integrated & flexible energy system
[ Energy efficiency in buildings
. . [ Energy efficiency in industry
Energy efficiency in industry -1.0 0.5 I Batteries & e-mobility
H r ble fuels & bi gy
. - Ml ccus
Batteries & e-mobility -1.0 -0.3
[ Nuclear Safety
Renewable fuels & bioenergy -1.0 -1.0
ccus -1.0 -1.0
Nuclear Safety -1.0 -1.0

Note
* Slovenia is not a member of the IEA; data on public R&I expenditure are not available.
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Spain

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment - 456

R&l Public investment I 72

SET Plan actions
(million EUR), 2013

Renewable energy technologies - €293 M

Smart solutions for consumers | € 0.4 M

Integrated & flexible energy system I €42M
Energy efficiency in buildings € 0.8 M

Energy efficiency in industry I €57M

R ble fuels & bioenergy I €100M

CCus ‘ €00M

Nuclear Safety - €220M

SET Plan actions
(million EUR), 2013

Renewable energy
. € 2275M
technologies

Smart solutions for I €353 M
consumers

Integrated & flexible energy

I € 234M
system

Energy efficiency in buildings I € 224 M
Energy efficiency in industry l € 67.2M

Batteries & e-mobility I € 185M

R ble fuels & bi gy I € 509M
CCUS | € 40M

Nuclear Safety | € 6.6 M

Public R&I investment

Share in EU28 (million EUR)
2013 2010 2011 2012 2013 2014 2015
1146
4.0% 57.9 59.7 293 46.0 432
[ | N e
0.4%
0.0 6.9 0.1 04 0.0 0.0
0.5% 743
257 186 144 27.5
— - 42 I
0.5%
128 218 15.1 08 86 49
1.5%
128 16.7 16.7 57 86 49
1.2%
36.5 395 246 100 141 159
I N ee——
0.0%
0.0 0.0 22 0.0 2.0 6.6
2.0%
0o Lo L L L9 26
Private R&I investment
Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
328.1
260.3 265.1 2495
1.6%
41.2 31.0 344 36.2 432 353
2.2%
10.1 13.0 459 17.1 142 234
5.2%
182 78.1 314 143 206 224
[ [—
2.2%
327 36.1 39.8 378 46.5 67.2
|
0.5%
6.7 83 126 113 16.6 185
3.0%
412 6.0 104.8 214 30.2 50.9
I _
1.8%
74 6.7 22 9.6 13.2 40
1.7%
13 9.8 0.0 128 87 6.6
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
95.8 81.4 98.7 1284 1118
Renewable energy technologies 1118 7.4% 60.8
Smart solutions for consumers | 16.8 1.8%
13.0 11.7 108 16.6 17.3 16.8
Integrated & flexible energy system j§ 11.1 2.4%
46 5.8 9.1 6.1 12.2 111
Energy efficiency in buildings | 8.2 5.5%
53 146 7.4 52 11.0 8.2
Energy efficiency in industry I 32.2 2.5% 50 - - Jis 193 322

Batteries & e-mobility | 9.3 0.7%
3.6 28 42 5.5 73 9.3
R ble fuels & bi 217 3.1%
. I 7.7 73 133 116 16.1 217
—
ccus | 2.5 2.2%
29 4.2 11 33 4.7 25
Nuclear Safety | 3.0 3.7%
0.1 18 0.0 1.0 22 3.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
Renewable energy technologies 19 13
112
Smart solutions for consumers -0.5 -0.4 200
Int i
ntegrated & flexible energy 01 03
system
w
Z 150
Energy efficiency in buildings 0.1 0.7 g
2
[
2
Energy efficiency in industry  -0.3 -0.2 5
£ 100
&
Batteries & e-mobility -1.0 -0.8 I
| _JE7)
Renewable fuels & bioenergy -0.8 0.0 50 17 . 22
8 @ 11
ccus 02 -03 °
9 3
0 3 °
Nuclear Safety -1.0 0.1 0 5 10 15 20 25 30
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
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Sweden

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment - 774
R&l Public investment I 150

SET Plan actions
(million EUR), 2013

Renewable energy technologies |l € 18.8 M

Smart solutions for consumers § € 7.2 M

Integrated & flexible energy system €268M

Energy efficiency in buildings | € 7.2 M

Energy efficiency in industry 8 € 11.6 M

R ble fuels & bioenergy €746M

CCUs €14M

Nuclear Safety | €26M

SET Plan actions
(million EUR), 2013

Renewable energy
. € 954M
technologies

S .
mart solutions for - € 2101 M
consumers

Integrated & flexible energy

| €166 M
system

Energy efficiency in buildings | € 125 M

Energy efficiency in industry € 838M

Batteries & e-mobility € 2893 M

R ble fuels & bi gy

€ 649M

CCUs (€ 12M

Nuclear Safety | € 0.2 M

Public R&I investment

Share in EU28 (million EUR)
2013 2011 2012 2013 2014 2015 2016
()
2.6% 218 149 188 308 185 162
L _ I —
7.2%
35 8.0 72 79 6.0 63
3.1% 240 240 26.8 311 36.7 40.1
s mees Eaas EEEn BN R
4.2%
3.8 42 72 79 6.3 6.3
3.0%
9.3 10.7 116 13.0 8.7 121
69.2 63.9 74.6 69.0
o e .
1.4%
0.7 13 14 14 04 0.0
0.2%
35 32 26 27 0.6 0.0
Private R&l investment
Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
2.9% 131.0 787 88.2 65.4 86.4 95.4
I eees B s EEEES
286.7
193.2 210.1
9.2% 1365 1206 160.5
e ees B = I
1.5%
149 163 29.2 235 30.7 16.6
2.9%
72 156 245 104 119 125
0,
2.7% 456 319 453 56.4 731 838
[ . ]
127 289.3
8.2% .
55.0 779 76.4
217 . | -
3.9% 226 473 45.2 49.2 545 64.9
I
0.5%
0.9 27 3.6 1.0 11.1 12
0.0%
08 0.1 39 0.2 0.0 0.2
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013

Renewable energy technologies

2.5% 313 379

W
~N
7]

73.9 76.6
Smart solutions for consumers - 76.6 8.4% 237 205 249 27.3
Integrated & flexible energy system | 6.1 1.3%
43 39 6.0 6.6 8.2 6.1
Energy efficiency in buildings | 3.8 2.6%
15 2.7 4.8 26 39 3.8

Energy efficiency in industry 30.5 2.4%

108 76 10.7 16.2 258

E

543
. . 0
Batteries & e-mobility - 543 3.9% . 154 168 159 34.1
R ble fuels & bi 155 2.2%
- I 43 91 73 114 128 155
——
ccus | 0.5 0.4%
0.3 0.6 0.8 0.3 45 0.5
Nuclear Safety | 0.5 0.6%
17 0.2 23 0.3 0.0 0.5
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
. 300
Renewable energy technologies 0.2 -0.3 54
Smart solutions for consumers I 1.0 I 15 250
Int i
ntegrated & flexible energy 0.0 06
system 77
~ 200
™
Z
Energy efficiency in buildings -0.8 I -0.3 g
2
o 150
2
Energy efficiency in industry 0.1 -0.3 ‘o
&
100
Batteries & e-mobility -0.8 0.1 .
38
31 o
Renewable fuels & bioenergy -0.5 -0.3 50 16
6
4 [
ccus -0.7 -0.9 l,e
0
Nuclear Safety 47 -08 o 10 20 30 40 50 60 70 80
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
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United Kingdom

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment - 1,165

R&I Public investment - 495

SET Plan actions
(million EUR), 2013

Renewable energy technologies €790M

Smart solutions for consumers | € 12.1 M

Integrated & flexible energy system €113.7M

Energy efficiency in buildings | € 14.1 M

Energy efficiency in industry § € 22.0 M

R ble fuels & bioenergy €1524M

CCUS B €312 M

Nuclear Safety €704 M

SET Plan actions
(million EUR), 2013

Renewable energy

technologies €2299M

Smart solutions for
consumers

€ 2154 M

Integrated & flexible energy
system

€ 1404 M

Energy efficiency in buildings || € 335 M

Energy efficiency in industry € 2357 M

Batteries & e-mobility € 1519M

R ble fuels & bi gy - € 1272 M
ccus |€ 115M
Nuclear Safety I € 199M

Public R&I investment

Il

Share in EU28 (million EUR)
2013 2011 2012 2013 2014 2015 2016
10.9% 464 478 79.0 63.0 586 432
meees seees I S S s
12.1%
145 102 121 79 7.0 6.4
1137
13.0% 60.7 78.1 101.1 89.2 69.5
e sunn I DN S e
8.3%
145 10.2 141 95 224 195
5.7%
156 218 220 215 258 13.4
1835 1524
19.1% 109.1 - 741 826 1256
[ mes s TN
30.2% 75.8
38.1 337 312 _ 12.0 123
I I I _
152.0 152.3
meees N S
Private R&I investment
Share in EU28 (million EUR)
2013 2008 2009 2010 2011 2012 2013
313.2
2706 2354 236.6 2299
 pmm [ N = = -
2311 2588 279.6 2349 207.1 2154
* pmm S
0
13.1% 56.0 89.3 79.7 68.7 99.7 1404
———— e = |
0y
7k 837 64.5 990 389 491 335
[ N . |
7.7% 1200 163.9 1721 173.4 189.8 2357
- e am Em
3298
4.3% 624 606 965 98.1 1519
— — |
7.6% 181.2 1169 1007 1072 1442 1272
B s == [
5.2%
22,6 26.8 219 26.6 15.7 115
5.0%
0.0 36 176 36.2 7.7 199
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Trends in Patents

SET Plan action Share in EU28 (number of patents)
(number of patents), 2013 2013 2008 2009 2010 2011 2012 2013
1059 102.6
755 X 76.5
Renewable energy technologies - 102.6 6.8% 63.4 750
745 85.3
Smart solutions for consumers - 85.3 9.4% 517 56.6 66.3 60.1
i 0, 57.0
Integrated & flexible energy system . 57.0 12.2% 164 233 231 213 36.7
Energy efficiency in buildings = 11.1 .59
Y ! ’ I 7 166 118 156 112 198 111

Energy efficiency in industry 102.3 8.0% 28.4 405 425 474 e

-
o
N
w

Batteries & e-mobility 45.5 3.2% 347 63.5 455

-
N
o
-
©
©
N

B, Bl hi 542
fuels & qy . 533 7.7% 33.1 210 234 36.2 533
ccus | 5.8 5.0%
45 59 7.5 7.3 8.0 58
Nuclear Safety | 3.0 3.7%
0.5 11 26 48 20 3.0
Specialisation Index. EU benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
250
Renewable energy technologies 0.0 0.0
“ @
Smart solutions for consumers 0.4 0.3 . 85 103
200
Int i
ntegrated & flexible energy 02 07
system
g
Energy efficiency in buildings 0.7 0.1 E 150 . 45
: [
: ®
Energy efficiency in industry 0.1 0.1 E 57
o o g 53
‘£ 100
[-9
Batteries & e-mobility -0.7 I -0.5 I
Renewable fuels & bioenergy 0.0 0.1 50
11
[
ccus 0.3 -0.3 6 ° s
[ ]
0
Nuclear Safety -0.5 -0.5 0 50 100 150
Public investment (M€)
[l Renewable energy technologies [ Energy efficiency in buildings Hr ble fuels & bi gy
[l smart solutions for consumers B Energy efficiency in industry M ccus
[l Integrated & flexible energy system [l Batteries & e-mobility [ Nuclear Safety
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European Union

Totals (million EUR), 2013 (most recent year for which data for all indicators are available)

R&l Private investment

R&l Public investment 4,240

15,961

Public R&I investment

SET Plan actions
(million EUR), 2013

Renewable energy technologies €725M

Smart solutions for consumers €100M

Integrated & flexible energy system €874M

Energy efficiency in buildings €170M

Energy efficiency in industry €390M

R ble fuels & bioenergy €798 M

CcCcus €103 M

Nuclear Safety

€1,080 M

(million EUR)
2010 2011 2012 2013 2014 2015*

746

740 662 725 690 635
I e N .-

129 108 111 100 115 94
638 742 728 874 952 699
197 182 170 173 140

428 406 390 391 375
I T T
966 1029

199
419
|
848 798 705 635

153 107 101 103 125 60

912 962 1097 1080 969 962

Private R&l investment

SET Plan actions
(million EUR), 2013

Renewable energy

technologies € 3287M

Smart solutions for

€2275M
consumers

Integrated & flexible energy

€ 1,072 M
system

Energy efficiency in buildings € 432 M

Energy efficiency in industry € 3,077 M

Batteries & e-mobility € 3,523 M

R ble fuels & bi gy

€ 1,679M

CCUs B € 221 M

Nuclear Safety € 396 M

66

(million EUR)

2008 2009 2010 2011 2012 2013
4,564 4,556

2,140 2,305 2,479 2,237 2,466 2,275
615 804 958 1,008 1,089 1,072
——— e WESNNEE  Smwn WSS —
858 1,366 1,226 791 518 432
eeees T

2,162 2,362 2,615 2,633 2,868 mi

2641 3,389 4111 3523

s N -

1,487 1,602 1,536 1,396 1,927 1,679
Em s ees seees BN .
254 336 278 243 337 221
170 254 376 370 308 396




Trends in Patents

SET Plan action (number of patents)
(number of patents), 2013 2008 2009 2010 2011 2012 2013
1,586 1,781 1,501
1,244 ' g
Renewable energy technologies _ 1,501 897 1,119 !
Smart solutions for consumers - 912 516 565 574 629 895 912

Integrated & flexible energy system - 467 192 216 261 314 473 467
meeees W N
Energy efficiency in buildings 149
175 232 236 231 196 149
1,170 1,283

Energy efficiency in industry 1,283

Batteries & e-mobility 1,405

'S
©
o
a
[=]
=3
7]
=3
o

871

1,214 1,567 1,405

R fuels & bioenergy - 695 383 372 366 459 702 695
Cccus 116
60 83 78 89 153 116
Nuclear Safety I 81
19 32 43 49 68 81
Specialisation Index. World benchmark R&l summary (2013)
Action 2007 2013 Bubble size: number of patents
R ble energy technol 04 0.2
3500
1,405 .
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* As shown in Table 1, data for some Member States are not yet available for 2015; this includes one of the

major investors, Italy which in previous years has contributed total
euro in R&I in the area of the SET Plan actions.
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Key Messages

— Public investment in R&I in the SET Plan actions increased from EUR 2.6 billion in
2007 to EUR 4.2 billion in 2010; it has remained around that level for the period
2010-2015 (most recent year for which information is available).

— Public investments in four Member States, France, Germany, Italy and the UK
account for approximately 70% of the total EU R&I investment. France is the
largest public investor in R&I, followed by Germany; they account for near a
quarter and a fifth of the EU total, respectively.

— Private investment in R&I in the SET Plan actions increased from EUR 11 billion in
2007 to EUR 16 billion in 2013 (most recent year for which data is available).

— Throughout the period 2007-2013, private investment has consistently accounted
for around 80% of the total R&I expenditure in SET Plan actions.

— The German private sector is the largest contributor to R&I activities in SET Plan
actions. Investment in 2013 reached EUR 7 billion, equal to 46% of all private
investment at EU level. France ranked second with a share of 16%.

— In the period 2007-2013, the number of patents in topics relevant to the SET Plan
actions increased by an average 15% annually.

— The specialisation index, based on the patenting intensity in each SET Plan action
reveals that in the reference period 2007-2013 the EU has increased specialisation
in renewable fuels and bioenergy, as well as batteries and e-mobility compared to
the rest of the world; it has also retained a specialisation advantage in renewables
and energy efficiency in buildings, although this has been reducing over time.

Key messages for the SET Plan actions:
— Renewable energy technologies

e Public investment increased from EUR 0.3 billion in 2007 to EUR 0.75 billion in
2010; it has subsequently fallen slightly, to just under EUR 0.7 billion. The
leading investor is Germany, which accounts for almost a third of EU wide public
R&I investment in renewables.

e Private investment increased from EUR 1.7 billion in 2007 to EUR 4.7 billion in
2010; it has also declined since to an estimated EUR 3.3 billion in 2013. The
leading investor is the German private sector, which accounts for almost half of
EU wide private R&I investment in renewables.

e Renewable energy technologies have the highest number of patents among all
SET Plan actions. Over the reference period 2007-2013 the EU has retained a
(shrinking) specialisation advantage over the rest of the world. Germany also
leads in patents in renewables.

— Smart solutions for consumers

e This action attracts a small part of the public R&I investment, around 2% or EUR
0.1 billion per year. France is the Member State which invests the most in smart
solutions for consumers from public funds, followed by Germany and Finland.

e In contrast private R&I investment is significant, ranging between EUR 2.3 billion
and EUR 2.5 billion for the period 2010 to 2015, around 15% of the private R&I
investment at EU level. The private sector in Germany is consistently the largest
R&I investor in smart solutions for consumers.

e Patents in in smart solutions for consumers have been increasing, accounting for
7% of the total in all actions in 2013. Nonetheless, patenting intensity in this
action in the EU is lower than the rest of the world.
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— Integrated and flexible energy system

— Public investment in integrated and flexible energy systems has been increasing
and, at a level exceeding EUR 0.9 billion for 2014, is comparable with the
contribution from the private sector. Italy is the Member State leading in public
R&I investment, followed by Germany and France.

e Private investment in R&I in the area of system integration and flexibility has
increased from EUR 0.6 billion to just over EUR 1 billion in the reference period.
The German and French private sectors are the major contributors of private R&I
funds.

e Patents have been increasing but the EU is still behind the rest of the world
inpatenting intensity in the area of integrated and flexible energy systems.

— Energy efficiency in buildings

e Public investment in R&I for energy efficiency in buildings accounts for
approximately 4% of the total public R&I investment at EU level. Germany, Italy
and the UK are the major investors.

e After an initial increase up to EUR 1.3 billion in 2009-2010, private investment in
R&I for energy efficiency in buildings has dropped dramatically to just EUR 0.5
billion in 2014. The private sectors in Germany and France maintain the highest
levels of investment.

e Patents technologies addressing energy efficiency in buildings have not been
increasing at the same rate as for the other SET Plan actions. As a result the
comparatively large specialisation advantage held by the EU in 2007 appeared
much reduced by 2013.

— Energy efficiency in industry

e There has been a slight drop in public investment in R&I in energy efficiency in
industry; it accounted for 9.5% of the public investment in all SET Plan actions
at EU level in 2014. Germany and Finland are the major investors.

e In contrast, private investment has increased by 42% in the reference period to
EUR 3 billion in 2013; the German private sector accounts for 44% of this R&I
investment.

e Despite the fact that patents in energy efficiency in industry in the EU more than
doubled in the reference period, the EU did not gain in specialisation and is still
lagging behind the rest of the world in this area.

— Batteries and e-mobility

e The structure and level of detail of public R&I investment data in the IEA
database is not conducive to reporting on batteries and e-mobility.

e Private investment in batteries and e-mobility in 2013 (most recent data
available) was EUR 3.5 billion or just over a fifth of private investment in all SET
Plan actions. EUR 2.2 billion came from the German private sector and an
additional EUR 0.6 billion from France.

e Patent numbers in the area of batteries and e-mobility have increased
significantly. This action is the second highest in number of patents after
renewables, with approximately 22% of the total in all SET Plan actions in recent
years. Over the period 2007 - 2013 the EU has gained a specialisation
advantage in these technologies over the rest of the world.
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— Renewable fuels and bioenergy

e Public investment in renewable fuels and bioenergy makes up approximately
15% of the public R&I investment in all SET Plan actions, but has been in decline
over the past few years from near EUR 1 billion in 2010-2011 to EUR 0.7 billion
in 2014. France is the lead contributor of public R&I funds.

e Private investment in R&I has been fluctuating between EUR 1.4 billion and EUR
1.9 billion in the reference period. The major contributors are the private sectors
in Germany and France.

e The increase in patents in renewable fuels and bioenergy has increased the
specialisation advantage of the EU against the world during the reference period.

— Carbon Capture, Utilisation and Storage (CCUS)

e CCUS attracts a small part of the public R&I investment, on average just over
EUR 0.1 billion per year or 2% of the total investment in SET Plan actions at EU
level. France and the UK are major investors, contributing over half of the
funding at EU level, although the level of investment can vary significantly from
year to year.

e Private R&I investment is also modest compared to other SET Plan actions, on
average 2% of the total at EU level.

e As with all SET Plan actions, patents in CCUC have also increased; the EU
specialisation remains on par with the rest of the world.

— Nuclear Safety

e Nuclear safety receives the largest amount of public R&I investment among all
SET Plan actions, in the order of EUR 1 billion per year. France is the major
investor in nuclear safety R&I, contributing almost half of all public investment at
EU level.

e In contrast, contributions to R&I from the private sector are limited, just under
EUR 0.4 billion in recent years. The majority of private R&I investment comes
from the French private sector.

e Patent numbers have been increasing but still only make up a small fraction
(~1%) of the total is all SET Plan actions; the EU is less specialised in nuclear
safety than the rest of the world.

70



List of figures

Figure 1 The Integrated SET Plan Structure, representing the links between the Energy
Union R&I and Competitiveness priorities, the SET Plan Integrated Roadmap and the 10
1] = I = =T T= [t o [ o = PP 5

Figure 2 Country dashboard layout: (a) total public & private R&I investment, (b) public
R&I investment per SET Plan action, (c) private R&I investment per SET Plan action, (d)
patent families per SET Plan action , (e) specialisation index and (f) combined chart...... 6

Figure 3 Public R&I investment detail; from left to right: investment per SET plan action
for the reference year (2013); share of the Member State in the EU for the same year;
b= o B T TS =Y = 7

Figure 4 Combined chart contrasting public and private R&I investment and number of
patents for the reference year 2013, ..o e 8

71



References

European Commission. A Framework Strategy for a Resilient Energy Union with a
Forward-Looking Climate Change Policy. Vol. COM(2015) 80 final; 2015a.

European Commission. Towards an Integrated Strategic Energy Technology (SET) Plan:
Accelerating the European Energy System Transformation. Vol. COM(2015) 6317 final;
2015b.

European Commission. Commission staff working document "Monitoring progress
towards the Energy Union objectives - Concept and first analysis of key indicators",
Accompanying the document Communication from the Commission to the European
Parliament, the Council, the European Economic and Social Committee and the
Committee of the Regions and the European Investment Bank "State of the Energy
Union". Vol. SWD(2015) 243 final. Brussels, 18.11.2015; 2015c.

European Commission. Commission staff working document "Monitoring progress
towards the Energy Union objectives - key indicators", Accompanying the document
Communication from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions and the
European Investment Bank "Second Report on the State of the Energy Union". Vol.
SWD(2017) 32 final. Brussels, 1.2.2017; 2017a.

European Commission. Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and the Committee of the
Regions and the European Investment Bank "Third Report on the State of the Energy
Union" Vol. COM(2017) 688 final and SWD(2017) 384 final to - and including SWD(2017)
413 final. Brussels, 23.11.2017; 2017b.

European Commission. Transforming the European Energy System through INNOVATION.
Luxembourg: Publications Office of the European Union 2016. ISBN 978-92-79-63468-0,
doi:10.2833/45248.

IEA. Statistics, RD&D Online Data Service. International Energy Agency; cited 2017.
Available from: http://www.iea.org/statistics/RDDonlinedataservice/

EPO. EPO Worldwide Patent Statistical Database (PATSTAT): European Patent Office;
cited 2017.
ZAvailable from: https://data.epo.org/expert-services/start.html

Fiorini, A.; Georgakaki, A.; Pasimeni, F.; Tzimas, E. Monitoring R&I in Low-Carbon
Energy Technologies, EUR 28446 EN, Publications Office of the European Union,
Luxembourg, 2017, ISBN 978-92-79-65591-3, doi: 10.2760/434051.

Research Council of Lithuania. Annual reports 2011, 2012 and 2013 of the Lithuanian
National Science Programs Future Energy (2010-2014).

Available from: http://www.Imt.It/It/nacionalines-mokslo-programos/nmp-
ataskaitos/ateities-energetika-20102014/2476

UEFISCDI. Projects funded by the Romanian Executive Agency for Higher education,
Research, Development and Innovation Funding between 2011 and 2013,
Available from: https://uefiscdi.ro/

72


http://www.iea.org/statistics/RDDonlinedataservice/
https://data.epo.org/expert-services/start.html
http://www.lmt.lt/lt/nacionalines-mokslo-programos/nmp-ataskaitos/ateities-energetika-20102014/2476
http://www.lmt.lt/lt/nacionalines-mokslo-programos/nmp-ataskaitos/ateities-energetika-20102014/2476
https://uefiscdi.ro/

GETTING IN TOUCH WITH THE EU
In person

All over the European Union there are hundreds of Europe Direct information centres. You can find the
address of the centre nearest you at: http://europea.eu/contact

On the phone or by email

Europe Direct is a service that answers your questions about the European Union. You can contact this
service:

- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: +32 22999696, or
- by electronic mail via: http://europa.eu/contact

FINDING INFORMATION ABOUT THE EU

Online

Information about the European Union in all the official languages of the EU is available on the Europa

website at: http://europa.eu

EU publications

You can download or order free and priced EU publications from EU Bookshop at:
http://bookshop.europa.eu. Multiple copies of free publications may be obtained by contacting Europe
Direct or your local information centre (see http://europa.eu/contact).



http://europea.eu/contact
http://europa.eu/contact
http://europa.eu/
http://bookshop.europa.eu/
http://europa.eu/contact

Publications Office

JRC Mission

As the science and knowledge
service of the European Commission,
the Joint Research Centre’s mission
is to support EU policies with
independent evidence throughout
the whole policy cycle.

Dhyril) EU Science Hub

] ec.europa.eu/jrc

u @EU_ScienceHub

n EU Science Hub - Joint Research Centre
m Joint Research Centre

EU Science Hub

doi:10.2760/519466
ISBN 978-92-79-77295-5

=
T
z
F
)
©
<)
S
&
m
=
=



