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Framtidens energianvändning?

Per. Lundqvist, Professor, 
KTH, Energiteknik
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Om Framtiden…

Allt som kan uppfinnas har redan uppfunnits
Charles H. Duell, US Patent Office, 1899

Jag tror det finns en världsmarknad för c:a 5 
datorer

Thomas J. Watson, Styrelseordförande, IBM, 1943

Vi gillar inte deras sound. Gitarrgrupper är på väg 
ut.

Decca-chef om Beatles, 1962

Ingen kvinna kommer att bli premiärminister under 
min livstid

Margaret Thatcher, 1969
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Energianvändning idag (sektorer)
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Scenariotekniker

Scenarios

Predictive Explorative Normative

Prognosis    What if?          External    Strategic Conserving   Transforming
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Resultat från typiskt “predicitive”
IEA Energy technology futures  

End-use efficiency offers the largest potential (45%)
Power Gen. 34%, CO2 Capture & Storage (CCS) 20%

Other renew. 6%
Biomass 2%

Fossil fuel gen. eff 1%
Nuclear 6% 

Coal to gas 5%

Hydro 2%

CCS 12%

Fuel mix in building 5% and industry 2%

Power Gen
34%

End-use 
efficiency

45%

Biofuels in transport 6%

CCS in fuel transformation 3%
CCS in industry 5%

MAP Scenario 2050
32 Gt CO2 Reduction

Materials & products effic. 1% 
Energy & feedstock effic. 6%

Cogen. & steam 2% 
Process innovation 1%

Industry 10%

Appliances 7.5%
Water heat., cooking 1%

Space heating 3%

Lighting, misc. 3.5%
Air conditioning 3%

Buildings 18%

Fuel economy 
in transport 17%

Transport 17%
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Alltså: Vi måste kartlägga framtidens 
energianvändning utifrån aktiviteter, 
livsstilar etc. d.v.s. via framtidsscenarier

Människor använder inte energi!
Vi konsumerar produkter, 
funktioner och tjänster…

…som behöver energi

Energi som
resurs

Energi-
Användnings-
system

Energi som
restprodukt

Service,Funktion,Tjänst
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2 kW idén (i SitCit):

De flesta aktiviter kräver energi
(upprätthålla inomhusklimat, 
transporter, kommunikation. odling, 
förvaring av matvaror, ljus etc)
Dessa aktiviteter ska på årsbasis inte
ge upphov till ett större genomsnittligt
effektuttag av primärenergi än 2 kW 
per person (normativt mål).

Detta kommer även att ge ett stort
bidrag till minskade CO2 utsläpp!
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Vad är då primärenergi?

Olja, Kol, naturgas, storskalig 
vattenkraft, storskaligt uttag av 
biomassa, etc…

Men inte: passiv solenergi, solvärme 
via värmepumpar, lokal vindkraft, 
värmeåtervinning, dvs energi som 
”skördas” lokalt.

IVA avd 1, April 23, 2009 

Primärenergi (kW/cap) + CO2 
emissioner (ton/cap)

Production

Distribution

”Use”

“Energy system”

primary

Solar
Hydro
Wind
Biomass

Coal
Oil
Fossile gas

(i) kW/cap
(ii) CO2/cap

Solar
Hydro
Wind
Biomass

”activity”
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Så…var ligger vi idag?

sw
ed

en

6,7 kW

Källa: Novatlantis 2005

6,7 kW

2 kW
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Sverige – i stort sett 
rörelse i en dimension…
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Figure- 5. Energy supply curves for Sweden. (Sources: Lönnroth Mans, Johansson B. Thomas, Steen 
Peter, Solar versus Nuclear: Choosing Energy Futures, 1980, and STEM, Energy in Sweden 2002)

Primärenergi i Sverige 1800-2000
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Final energy use in residential and service sector

0

20

40

60

80

100

120

140

160

180

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

T
W

h

Oil products
Electricity
District heating
Bio fuels, peat etc.
Total (temperture corrected)

(i) Värmepumpar + (ii) bioenergi och 
spillvärme i fjärrvärmen



9

IVA avd 1, April 23, 2009 

IVA avd 1, April 23, 2009 

0

20

40

60

80

100

120

140

160

180

200

0 50 100 150 200 250 300

Well to wheel CO2/km

W
el

l t
o 

w
he

el
 E

ne
rg

y/
km

FC elektrolys EU2015

FC reformerad naturgas

Elbil (EU 2015 mix)

Biofuels

Diesel Hybrid

Diesel/bensin/gas



10

IVA avd 1, April 23, 2009 

0

20

40

60

80

100

120

140

160

180

200

0 50 100 150 200 250 300

Well to wheel CO2/km

W
el

l t
o 

w
he

el
 E

ne
rg

y/
km

FC elektrolys EU2015

FC reformerad naturgas

Elbil (EU 2015 mix)

Biofuels

Diesel Hybrid

Diesel/bensin/gas

?

IVA avd 1, April 23, 2009 

0

2

4

6

8

0 2 4 6

kW/cap

Ton CO2/cap

2007

Det finns flera alternativa vägar

decarbonization

E
ffi

ci
en

cy
in

 R
es

ou
rc

e
us

e

A

B

C

A : Low CO2 high power
B: Low CO2 medium power
C: medium CO2 low power
D: high CO2 super low power

D

?



11

IVA avd 1, April 23, 2009 

Tre olika framtider

Troliga
framtider

Möjliga framtider

”Framtiden”

Önskvärda
framtider
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Sector Innovative Energv Technology

Power generation/ High-efficiency natural gas fired power generation 
transmission High-efficiency coal fired power generation 

Carbon capture and storage (CCS) 
Innovative photovoltaic power generation 
Advanced nuclear power generation 
High-efficiency superconducting power transmission 

Transport Intelligent transport system (ITS) 
Fuel cell vehicles (FCY) 
Plug-in hybrid vehicles and Electric vehicles (EY) 
Transport biofuels

Industry Innovative materials/ manufacturing/ processing
Innovative steel making process 

Cool Earth-Innovative Energy Technology Program, Japan 2008
Critical technologies that needs to be developed
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Sector Innovative Energv Technology

Private sector High-efficiency houses and buildings
Next-generation high-efficiency lighting
Stationary fuel cells 
High-efficiency heat pumps 
High-efficiency information devices and systems 

House energy management systems (HEMS), 
Building energy management systems (BEMS) and 
Regional energy management systems (REBS) 

Cross-sectoral High-performance power storage
technologies Power electronics such as inverters using

semiconductors for power generation, transmission, 
storage and electric appliances
Hydrogen production, transport and storage

Cool Earth-Innovative Energy Technology Program, Japan 2008

IVA avd 1, April 23, 2009 

Key technologies for the future:

IEA Energy technology perspectives 2008


