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Sweden

Population: 10 million *
Area: 450,295 km? 173,860 sg mi
Nominal GDP $517.440 billion  21st (Total)

$51,603  7th  (Per Capita)

Total forest area: 55 %
Important industry sectors: Engineering
Telecommunications

Automotive

Pharmaceutical

W Government Offices of Sweden
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Overall objectives

« Sweden must have a robust electricity network with high
security of supply and low environmental Impact
iIncluding climate change, and offer electricity at
competitive prices.

« Sweden will be one of the world’s first fossil-free welfare
nations

@ Government Offices of Sweden Ministry of the Environment and Energy
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The Goals

Goals for 2020:

Energy Policy Agreement:

All Party Committee on
Environmental Objectives

W Government Offices of Sweden

50 % RES in final energy utilisation
10 % RES in transport sector

40 % less climate emissions compared to
1990 in non-trading sector

100 % RES electricity by 2040
50 % more efficient energy use by 2030

Net zero emissions to the atmosphere by 2045

Ministry of the Environment and Energy 5
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The steps taken

A Carbon dioxide tax was introduced in 1991

An Electricity Certificate System was
Introduced in 2003 (since 2012 a joint
Swedish-Norwegian system)

Investment support schemes for renewables,
e.g. Solar pv

A climate investment program “The Climate
leap”

@ Government Offices of Sweden Ministry of the E

nvironment and Energy

Sweden



Additional steps

The initiative Fossil Free Sweden has been
launched by the Government to promote action
and cooperation

A special initiative on a Fossil Free Vehicle Fleet
has also been established

Intensified focus on reducing emissions from
transportation

A national climate policy framework with new
Intermediate targets Is in the pipeline

@ Government Offices of Sweden Ministry of the Environment and Energy 7
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The Swedish Energy
System
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The Swedish Energy System
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The Swedish Energy System

« Early deregulation of electricity market
« \Well-established Nordic market
« Extensive international connections

™ District Heating established in the fifties.
A - Now also District Cooling

A °* In 2013, DH delivered 58 % of the total
neating energy use in housing and
Orem ISGS ' Ministry of the Environment and Energy
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Total Energy Supply per Energy Commodity 1971 — 2013
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Total supply by energy commodity in 2013, 565 TWh

Coal, Coke Nat. Gas efc Other Prim. Heat, Prim. Wind Net. El. Import

N

Crude Oil,

Biofuels Petr. Products = = Nuclear Fuel 3
129 TWh 134 TWh s 189 TWh oo
Total final consumption by energy commodity in 2013, 375 TWh Losses and other consumption, 190 TWh
Coal, Coke Nat. Gas etc Other Energy INdustty | | pistr. Transf. Loss Misc.
H Petr. cc .. £ = Transformation losses in S
Biofuels Products 22 Heat E?gt.?&tz E E nuclear plants E
78 TWh 96 TWh =~ 51Twh Q o 123 TWh =

Ministry of the Environment and Energy
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Energy Use In Swedish Energy Use In Swedish
Industry Industry

Agriculture, fishing
and forestry
3%

Mechanical

Buildings and Engineering
service sector 6%
35%

Chemical
9%

Ministry of the Environment and Energy
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Renewable Energy Use and Total Energy Use
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2008 2009 2010 2011 2012 2013 2014

Source: Swedish Energy Agency and Eurostat

— Total energy use
m Statistic transfer to Norway
Solar energy
m Heat pumps
= Wind power
m Hydropower
= Biofuels

Ministry of the Environment and Energy
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Share of RE in Total Final
Consumption as Defined by EU
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Total emissions of GHG per
GNP and per capita
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Funding and Promoting
Energy R&l

Lars Guldbrand, Ph.D.

Senior Adviser
Ministry of the Environment and Energy

'5'?, b r
—



Funding of Swedish R&l Performance of Swedish R&l

From abroad Private Non-Profits Local Private Non-
- o - H
(incl. EV) 3% Government_ Sovernments, etc___ Profits Institutes

% Agencies

W Government Offices of Sweden 17
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Ministers, Areas and Agencies

Ministry of
Enterprise and
Innovation

ll\

Ministry of Education
and Research

H.E. Helene Hellmark Knutsson
Minister for Higher Education and Research

Swedish Research
Council

General Research, excellence

Government Y
Ofﬁces of Sweden Vetenskapsradet

H.E. Mikael Damberg
Minister for Enterprise and Innovation

Swedish Innovation
Agency (Vinnova)

General RDD&I, incl.
sustainable technology

Prime Ministers
Office

Ministry of the
Environment and
Energy

v

H.E. Karolina Skog
Minister for the Environment

H.E. Ibrahim Baylan
Minister for Policy
Coordination and Energy

Swedish Research
Council of Sustainable
Development

Swedish Energy

Agency Swedish

Energy Agency

R&D on the Environment,
Agricultural Sciences & Spatial Planning.

Strategic RDD&I for a
Sustainable Energy System and Climate

Ministry of the Environment and Energy g
M Sweden



Support for different R&I stages

Swedish

Research Council -
y Vinnova Almi,

Swedish % Saminvest, etc
R C on Sust. Dev.

Basic

Swedish Energy Agency

@ Government Offices of Sweden Ministry of the Environment and Energy 19
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. Public R&I Funding,
P u | C R & I = 36 billion SEK
F u n d I n g Direct funding of Research funding \T Government

Universities Agencies Agencies

System ~ 50 % ~30 % =~ 20%

( Swedish Research

Swedish Energy

Council Agency

Energy

relevant k
R N\

Energy k

Vinnova, Swedish
Innovation Agency

Swedish Research
. . levant
Council for sustainable "E'E“S."
development 1,4 Billion SEK,
Energy RDDI

J Energy
relevant

J RD

Seed capital,
venture capital,
soft loans

Energy Reserach, develompment,
demonstration, product
development, innovation

W Government Offices of Sweden Energy Ministry of the Environment and Energy 29
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Energy, Climate and Environment Policy

E ne rgy Government External

Parliament Goals and Visions for Energy R&l Energy R&lI & Evaluations,

R & I Bills, etc Enquiries, etc
Appropriations, Instructions, Special Tasks etc <_|
Governance

Annual Reports,
Budget proposals,
Strategy Reports, etc

Overarching Visions, Goals, Objectives \ A

Strategic Planning and Priorities

. Reviews,
Swedish Portfolio definition and acquisition Evaluations, e
Energy Feedback
Agency

Specific visions and goals

R&l Activities

G

/Knowledge, improvements,

processes, products,
services, innovations, ...

W Government Offices of Sweden Ministry of the Environment and Energy o1
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INSEAD

The Bus s School WIPO
for h W rld®

HNSON

nell Uni

The Gobal Innovatlon Index
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Sweden has been ranked as the second most innovative country in the
world according to the 2016 Global Innovation Index (Gll). Switzerland
attains the top spot. Numbers 3 and 4 are the UK and the US,

I Cornell University, INSEAD, and WIPO (2016): The Global Innovation Index 2016:
respeCtlver Winning with Global Innovation, Ithaca, Fontainebleau, and Geneva.

European

2016 EUROPEAN INNOVATION SCOREBOARD

Sweden Is the EU innovation leader in 2016, followed by Denmark,
Finland, Germany and the Netherlands.

http://ec.europa.eu/DocsRoom/documents/17822

@ Government Offices of Sweden Ministry of the Environment and Energy 2
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http://ec.europa.eu/DocsRoom/documents/17822

For more information

http://www.government.se/

Listen Swedish website Other languages Subscribe via email Contact Information

Sweden in the EU Press Room

Search on government.se Search

w Government Offices of Sweden

The Government of Sweden Government policy How Sweden is governed
Ministries and ministers Policy work and objectives How government works

Email: robert.andren@regeringskansliet.se

lars.qguldbrand@reqgeringskansliet.se

W Government Offices of Sweden Swodich 23
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Swedish Energy Agency

Supporting Research & Innovation for a
Sustainable Energy System

Dr. Rémy Kolessar
Director, Research & Innovation Dept.

Swedish
Energy Agency

@y
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Facts & Figures — Energy R&I| Funding

Buildings in the energy system 146

Support accros the whole innovation chain

Transport system

Bioenergy _ 226 1,365 . . . .
o I » From early research to demonstration, commercialization and market uptake
ety aereraton I 2s3

General energy system studies _ 149

Annual budget of approximately 150 million €

Businesses and trade
organisations 1,126

Doubled through private sector co-funding

Businesses 36% > 50 R&I programs and > 3 000 projects running

Public sector entities/
international 4%

Industry entities/
institutes 13%

Universities/
institutes of higher
education 47%

In-house priority settings and strategy for public R&DD fundings

W Government Offices of Sweden Ense':';;'zl;ency 25



Energy Research & Innovation

Grand Challenges

sy
' Government Offices of Sweden

’~, Flexible and robust

The energy research challenges

100 % renewable
energy system

aenergy system

.’somety

Interaction within Innovation for
the energy system jobs and climate

S

{

\

7

I Swedish

Resource efficient e

Energy Agency

Swedish
Energy Agency
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Thematic Research Areas

Power System & Renewable Energy Sources

+ I
I Transport System

!ﬂ Industrial Processes

Buildings in the energy system

(6 .

252 Energy system studies

&n Sustainable Society

Business Development & Commercialization

@ International Partnership

@ Government Offices of Sweden Energy Agency 27
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Various Tools Across the Whole
Innovation Chain

V.

A

Diffusion

‘ Commercialization

Demonstration

|
— Technology
| Research &
Development Grants with limited

Basic Research & royalty for startups &
Development SME’s

Small & large scale
- Research grants demonstrations
Research programs Prototypes

Proof of concept

Innovation

challenges & prizes

Industry co-funded
research programs

W Government Offices of Sweden E,,sevf;;"ff;ency 28



Impact on Patent Applications

MSEK 4,000 800
3,500 - 700
3,000 - 600
2,500 - 500
2,000 - 400
1,500 - 300
1,000 - 200

500 - 100
0 - -0
%j\qé\ ﬂ/QQQ 51965 5190@ Q,QQQ ﬂ,\”/
& & &N K &S
N I S S S

WS Energy R&I net spend
=== |nternational patent applications (SE)

No. of Patent

Conventional EHV, EV, Other transport
Vehicles charging, FC (design, rail,
(comb. engine) and H, for air, etc.)
vehicles

w Government Offices of Sweden

No. of Patent

m1995-1997
1998-2000
m2001-2003
=2004-2006
m2007-2009
2010-2012

No. of Patent

No. of Patent

250
200
150
100
50
0
RES Efficiency Efficiency  Reduction Other
(wind, in in of comb.  (waste, eff.
solar, bio, transport buildings emissions comb.,,
etc.) storage,
. grids, etc.)
40
35
30
25
20
15
10 +—
5 A
0 A
Wind Solar Ocean Hydro- Biofuels Geo-
energy power thermal
Swedish
Energy Agency

Source: European Patent Office patent database (PATSTAT)

m1995-1997
1998-2000
=2001-2003
=2004-2006
m2007-2009
2010-2012

m1995-1997
1998-2000
=2001-2003
=2004-2006
m2007-2009
2010-2012
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Examples — From Research to Market

Ocean Energy

EXEGER Ocean Harvesting aves
CORPOWER ~

OCEAN

UPPSALA
UNIVERSITET

Solar Fuels Institute

UPPSALA
UNIVERSITET

CHALMERS
NIVERSITY OF TECHNOLOGY

w Government Offices of Sweden E:;?r,;j'.z’;ency 30



Examples — Pilots & Demonstrations

Zero Emission Transportation

@ Government Offices of Sweden

Smart Grids
AL EID ED

@ fortum FRAIPID

ERICSSON Z [{] Electrolux

— =

SVENSKA
KRAFTNAT

>

aApp  Schneider
FADPD gEIectric a1
Swedish
Energy Agency
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Examples — Innovation Challenges

*
INTELLIGENT ENERGY MANAGEMENT S

A CHALLENGE FROM

I Bl Sweden

I = Sverige

CONGRATULATIONS TO THE WINNERS OF THE INTELLIGENT ENERGY MANAGEMENT CHALLENGE B e

A CHALLENGE FROM
I Sveden #2 @i
| B Sverige

Amzur Technologies RUERT Ferroamp Elektronik AB BEIEGEN CLICK HERE

Sweden to learn more

(@241l Greece KIC InnoEnergy

SUSTAINABLE MOBILITY AS A SERVICE
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