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Four Futures

A consumer perspective on the
energy system after 2020




Why a future
scenario study
in Sweden now?

e aging power plants

e uncertain policy after
2020
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Present situation in Sweden
Total energy supply 1971 — 2013, TWh
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Three ways to look in to the
future

Scenarios

. -

Predictive  Explorative Normative

What will What can How do we
happen? happen? reach a certain
Forecasts etc goal?
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Several explorative scenarios
are better than a single

:The “real” future?

/
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Energy is not an isolated
issue — part 1

The development of society and the
development of the energy system go hand in
hand
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Energy is not an isolated
issue -part 2

External factors affect the development of the
Swedish energy system

* Expected changes in external factors
— megatrends

« Unexpected changes
— game changers

QEnergimyndighefen



BREXIT

II"
Szt

@ picture-alliance/PAWire/P. TosCaR

@Energimyndighefen



Priorities for energy

Competetiveness for existing industry

Future industry and Secure energy supply
new busineses

Climate action

Ecological sustainability

: . Consumer in focus
Global justice
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Our scenarios-Four Futures

BETYDER
STARKT

| Forte fungerar energi som

bransle for tillvaxt och framgang.
Energipolitikens fokus ar saker t///géng till
energi till laga och stabila priser och effektiv
godstrafik &t industrin.

BETYDER
UTTRYCKSFULLT

| Espressivo &r energi ett un‘rycksmede/. Energianvandare Gnskar

hantera sina egna behov genom inkdp av tidnster och okad
egenproduktion, Idsningar som de uppfattar som effektiva och
framaisiktande. Energipolitiken riktar fokus mot att underiatta for
egenproduktion, handel med tianster och nya energimarknader,
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BETYDER
SAMMANBUNDET

| Legato ses energi som en globalt

begrénsad resurs. Det dr viktigt med

en jamn och rattvis resursfordelning pa global niva.
Energipolitikens fokus &r pa ekologisk hallbarhet
och global réttvisa.

L 4
BETYDER
' GC— LIVLIGT
I Vivace &r energi en sprangbréda for tilvéxt pa klimatets villkor.
Sverige vill vara en global firegéngare inom klimatidsningar
och miljéiteknik for ett héllbart globalt energisystem. 326 TWh

Energipolitikens fokus &r klimatsmart forskning och innovation, 2050
demonstration och kommersialisering pd bred front.

Anvéndning
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Energisystemet i Forte 2050

Tillforsel | Omvandling och distribution | Slutlig anvandning
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Consumer perspective -Forte

» Efficiency measures will be ta

sector and some in households

Ken In building

 Industry will take measures w

nen profitable

« Spatial planning is similar of today

* Free choice and some tax incitaves

@Energimyndighefen
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Hologram Microsoft

PStaycation”

FALV AN ST In v v i ay SRR VAN PRV AV AV CICT UtV

Har ar hologram-tekniken som ska revolutionera vara
arbetsplatser. Atminstone om Microsoft far bestamma.

Om det inte vore for hajen som simmar i luften ar detta motesrum i cent:
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Energisystemet i Legato 2050

Tillférsel | Omvandling och distribution | Slutlig anvandning
NETTO-
Solar power EXPORT AV EL
E— FORLUSTER
Power
production
‘ Wind power Industry
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j production Residential
VARMEPUMPAR & Services
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Consumer perspective -
Legato

Societal changes In life style and energy need
Less request for transportation
Public transportation and bikes in cities

Integrated spatial planning —housing, public
service and offices and commerce

Efficient buildings and different ways to live

Behavorial changes in focus
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Energisystemet i Espressivo 2050

Tillférsel | Omvandling och distribution | Slutlig anvandning
NETTO-
Solar power EXPORT AV EL
KARNKRAFT
FORLUSTER
Hydro power Power
production
Wind power
Industry
OVRIGA BRANSLEN
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" Heat
VARMEPUMPAR . . .
production Residential
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Domestic
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Fossil fuels Refineries UTRIKES
TRANSPORT
& Industry

INDUSTRI-
RAVARA
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Consumer perspective -
Espressivo

* Freedom of choice before anything else

* Diverse life styles and housing

— Modern profile housing combined with low tech
and unefficient buildings and houses

« Spatial planning up to communities on a small
scale

. Decentralised “everything”
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Energisystemet i Vivace 2050

Tillfrsel | Omvandling och distribution | Slutlig anvandning
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Consumer perspective -Vivace

* High tech society —reflected both in housing
and spatial planning

« Technology organises the consumers —
Internet of things, acces to transportation etc

* Plus-energy housing and building

« Resource and energy intense life styles
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Analysis of the Four futures

* The power systems costs and security of
supply

* Environmental impacts

* Qualitative cost analysis

* External factors —game changers impact
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Game changer?

www.theguardian.com/environment/2016/may/04/do nal pii@ 2 ombord.sjse -;art . © Kraftringen — el, fjarrvarme, gi 1 MT Masken blandar hologram m.. |
M= Donald Trump's election would derail
e Paris climate deal, warns its architect
aris climate
agreement

A climate change denier as US president would dramatically threaten global
action to cut carbon emissions, says ex-French foreign minister Laurent Fabius

Fiona Harvey

Wednesday 4 May 2016 13.13 BST

0 20C

© This article is 5 months old

The election of Donald Trump would derail the landmark agreement on climate
change reached in Paris last December, the architect of the accord has warned.

Trump is now virtually certain to be the Republican candidate for president and
has said “I am not a great believer in manmade climate change”, leading to fears
he would attempt to unpick the historic agreement if he became president.

ian.com/environment/2016/may/04/donald-trumps-election-will-derail-paris-climate-deal-warns-its-architect®img-1 ‘Plgn minister Laurent Fabius told

Energimyndigheten




Environmental impact,
climate and sustainability

* All four scenarios reduce the use of fossil
fuels compared to today

* Only two of our four scenarios, Legato and
Vivace, meet the Swedish target to fulfill the
Paris agreement of 1.5 degrees global
warming (measured in direct emissions)

« Several challenges to meet the UN global
sustainable development goals to 2030
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Key findings

RDDAane

@Energimyndigheren

Politics and policy is needed

Spatial and regional planning highly affects the future
energy demand

The transport system becomes closer tied to the energy
energy system

Increasing share of electricity use of total energy use

Research and development important for a global
sustainable future

To fulfill the UN sustainable development goals is highly
dependent of the development of the energy system



The future starts today

Tack —thank you —vd'aka

The Swedish Energy Agency
Asa Tynell

Project Manager

#fyraframtider
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http://www.energimyndigheten.se/fyraframtider

Extra material
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The energy system
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Analysis of the present
situation

 Energihushallning

« Elsystemet

* Transporter

* Bioenergi

* Olika aktorers roll i omstallningen

* Industrins langsiktiga utveckling
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The energy system

_ VIND EL- OCH VARME-
VATTEN * - ) o soL PRODUKTION
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Total tillforsel Omvandling och Slutlig anvandning
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Some historical game
changers ?

Diskutera | grupp om vilka game changers som
paverkat utvecklingen av det svenska
energisystemet historiskt
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Nagra historiska game
changers

 |Industrialiseringen

» Bilismen

« Storskalig vattenkratft

* Oljekriserna

« Karnkraft

« Fjarrvarmen

* Bioenergi ->Vindkraft->sol ->

Internet mfl
@E ergimyndigheten



Metod

e Vagval och utmaningar

* Exjobb

* Explorativa scenarier

* Projektgrupp och undergrupper
* Modellsimuleringar

* Referensgrupp

* Metodstod och konsult miljcbeddmning
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Diskussionsfragor

« Vad blir er roll i de fyra framtiderna?
« Vilka utmaningar magjligheter ser ni?
« Konsekvenser for elnatets utveckling? Elhandel?

« Vilka nya energitjanster och digitala tjanster tror ni
pa?

@Energimyndigheren



Forte - Fragor

« Kan det bli sa har? Vad talar for att framtiden
kommer att bli lik Forte? Vad talar emot?

« Utmaningar med Forte fOr energi och
klimatradgivare?

* Majligheter for Forte?
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Legato - fragor

Stor forandring | manniskors attityd. Vad
skulle kravas for att vi skulle hamna har?

Vilka stromningar mot detta finns i er region?

Energi- och klimatradgivarnas roll?

Utmaningar for er | Legato? Fordelar?
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Espressivo - Fragor

« Foljder om samhallet gar mot en hog grad av
Individuella decentraliserade I6sningar?
Bra/Daligt?

* Nya energimarknader, hur kan det se uti er
region?

« MOQjligheter och utmaningar for er i
Espressivo?

 Hur ser er roll ut?
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Vivace - fragor

 Hur kan vi finansiera en stor satsning pa
forskning och utveckling? Ar vi tillrackligt
manga for att bli varldsledande inom ny gron
teknik?

 Stora satsningar pa F&| och nya foretag, hur
kan det se ut i er region?

« Utmaningar med Vivace? Mojligheter?

« Hur ser er roll uti1 Vivace?
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Figur Priser pa raolja 1976 — 2014, l6pande priser, USD/fat
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Figur Elproduktion i varlden
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TWh

Figur Elanvandning per sektor 1971 — 2013, TWh
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Figur Anvandning av biobréansle per sektor 1983 — 2013, TWh
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Figur Energitillforsel och energianvandning i Sverige 2013, TWh

Total tillforsel férdelad pa energivaror, 565 TWh

el - W

u Biobransle u Kol och koks o Riolja och oljeprodukter = Natur- och Stadsgas
u Ovriga u Kirnkraft u Varme m Vattenkraft
Vindkraft u Import-Export el

Omvandling i kraftanldggningar, virmeverk, gasverk, koksverk och roffinaderier. Distribution av el,
wiirme och gas samt anvéindning fér annat dndamdl &n energi, t.ex. rdvara i férg- och kemiindustrin.

Total slutlig energianvindning fordelad pa energivaror, 375 TWh Férluster och annan anvindning, 190 TWh

51

W Egenanvandning i energisektorn

w Anvindning for icke energiandamdl

w Overfaring- och évriga omvandlingsfaruster
Omvandlingsfarluster i kirnkraftverk
Atervunnen energi
Statistisk differens

u Biobransle Kol ochkoks  Oljeprodukter = Natur- och Stadsgas W Ovriga ~ Vérme I

Total slutlig energianvindning férdelad pa sektorer, 375 TWh

m Industri W Byggverksamhet w Transport
o Jordbruk W Skogsbruk W Fiske
 Offentlig verksamhet = Ovrig serviceverksamhet # Hushall

Kélla: Energimyndigheten och SCB.
Anm. 1. Varmepumpar avser stora varmepumpar i energisektorn.
2. Karnkraft redovisas brutto, det vill sdga som tillford karnbrénsleenergi enligt
FN/ECE:s riktlinjer (Forenta nationernas ekonomiska kommission for Europa)
3. Nettoimport av el rdknas som tillférsel.



Figur Energianvandning i transportsektorn, inrikes, 1971 — 2013, TWh
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Kélla: Energimyndigheten, SCB och Transportstyrelsen.



