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STOA energy scenarios

Scope

I EU-27 technology scenarios for 2030 illustrating barriers,
challenges and opportunities

I Publicly available modelling tool (STREAM), including data

Prepared for

I STOA Scientific Technology Options Assessment panel in the
European Parliament

I Supervisors: MEPs Jose Hasse Ferreira (Port.) and Anders
Wijkmann (Swe.)

éby
I The Danish Board of Technology
I RIS@DTU
I Ea Energy Analyses

Two concrete goals

1. Reduce CO:2 emissions by 50 per cent compared to the 1990-level

2. Reduce oil consumption by 50 per cent compared to the present level
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Two scenarios for 2030

Smalttech Bigtech
A Energysavings A CarbonCapture& Storage
@ A Districtheating- CHP A Nuclearmpower
Q/(\@ A Biomass A Biomass
A Solarwind, wave
A Improvedfuel economy A Improvedfuel economy
%Qoé' A Modalchange A Modalchange
,‘(b‘\ A Electricvehicles A Electricvehicles
A ICT A Biofuels

Xor perhapsa combination



Key decision makers
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Small-tech calls for smart grids and ICT
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Electricity and heat supply

Smalttech Bigtech




Growth and demand

Approx 2 % GDP growth annually in both scenarios i
app. 70 % over 25 years

Final energy
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Nuclear power

A Big-tech

I Compared to today, nuclear capacity is
Increased from approx. 135 GW to 175 GW

A Small-tech :
I Not adedicated“measure nuclear not




Carbon Capture and Storage

A Key measure in Big-tech
I 145 GW power capacity equipped with CCS

| all large thermal power plants commissioned
beyond 2020 with CCS. Coal power plants
commissioned in the period 2010-2020 are
prepared for CCS

A SET plan indicates a potential of 90-190 GW
of CCS capacity in 2030

A Assuming

I 90 % cleaning eff.

i 10 %-point electric efficiency lossg -




Fuel 100

Why combined heat and power

production?

Boiler lozzeas
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Potential for CHP based
district heating

PJ/year Conversion losses
40.000

35.000 -
30.000 -
25.000 -
20.000 -
15.000 -
10.000 -

5.000 -

o .

Final energy demar
today~

m Others

m District cooling

m District heating

* excl. transport




Transport

2030 2030

Smalttech Bigtech

Fueleconomy 160 g CGkm

Electricvehicles 0%
Biofuels 1%
ICT

Modal change

100 g CQkm 100 g CQkm
15-20% 15-20%
5% 15%
3 % of transport

work shifted

8 % of transport 8 % of transport
work shifted work shifted



Improvements In fuel economy
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Electricity supply

Electricity production per fuel
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Results

Gross energy consumption

o] EU 27
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Results

m.tCo?2 / CO2emissions
year EU 27
5.000 E Stored CO2
4.000 == Other energy
3.000 ~ —=1 Electricity and
district heat
2.000 —= Transport
100 —(——FH— 7T 1—1 1 /1 --—---- 50% CO2 target
- [ | | | |
-1.000 ~ O P o L o o
2,000 Al
& S

Ea Energianalyse @




Results

) Security of supply
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Economic results

A Annuitized value of the entire energy system in the
scenario year (2030) i.e.

I the average annual capital costs

I costs for fuels, operation and maintenance, CO2-costs
A Not considered

I Health benefits

I Cost of modal change and efficiency in transport

I Transaction costs related to implementation

A Technology and fuel costs may divert from projections

A Therefore: interpret results with caution




Economics

Fuel price projections Oil Gas Coal
(USD/bbl) — ($/MBtu) ($/ton)

Low

(IEA projection 2007%) 62 7.3 61

High

(Prices in September 2008) 115 16 179




Economics

Fuel price projections Oil Gas
(USD/bbl)  ($/MBtu)
Low
(IEA projection 2007%) 62 7.3 61
High
(Prices in September 2008) 115 16 179
Annuitised cost Annuitised cost
- extra costs in Big-Tech compared to reference - extra costs in Big-Tech compared to reference
million (case with low fuel price) million (case with today's fuel price)
200,000 200,000
100,000 100,000
0 0
- Maint. Capital cost Maint. Capital cost
-100,000 -100,000
-200,000 -200,000
-300,000 -300,000
-400,000

-400,000




Critical Assumptions

Smalltech scenario Bigtech scenario

- Energy saving potentials are - That natural gas, coal and uranium are
harvestedmany barriers that are not only accessible at reasonable prices.
economic) - Dependent on the commercialization

- Local planning effort to expand of carbon capture and storage

district heating and cooling systems technology

(to enjoy benefits of combined heat power) | _ pypjic support for more nuclear powe
- Significant improvement of the

economy of solar power

=

Both

- The increased production of biomass for energy conversion.
- The fuel economy of new cars is improved considerably.

- That electric vehicles or pltig hybrids are commercialized
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Thank you!

A References:
I Danish Board of Technology www.tekno.dk

I Science and Technology Options Assessment
www.europarl.europa.eu/stoa/network/default en.htm

I Ea Energy Analyses ww.eaea.dk

A Contact:

I Anders Kofoed-WIiuff akw@eaea.dk
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EXTRA SLIDES
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Development of nominal fuel prices from 1960
to 2006 (annual averages)
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Questions:

A How will fuel prices develop?

A Do the current high prices reflect temporary
bottlenecks or long term trends?

A Is it acceptable for the EU to have increasing
Import dependency of:

I oil?

I gas?

| coal?

I biomass?



Energy savingss F NAS LJ2 0 Sy

Saving potential Description
Heating existing : :
g 42 % Improved insulation etc.
buildings
Lighting 65 % Compact fluorescent lighting
Water heating 65 % High efficient electric water heater and
solar water heater
. : Increasing appliance efficiency
- 0
Major appliances 40-60 % standards at 2-3% per year Sour.ce:
Small appliance 40 % Reduce standby power req. of McKinsey
standby televisions, set-top boxes etc. Eurima
800
700
600
500
o R

kWhyear

300

200

" T

New 1975 New 1988 New 2001 Best 2006







