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INTERGOVERNMENTAL PANEL ON CLIMATE CHNGE (IPCC)

The main finding from the comparison of 
SRES and new scenarios in the literature is 
that (high agreement, much evidence):
● The ranges of main driving forces and emissions 

have not changed very much
● Population scenarios from major demographic 

institutions are lower than they were at the time 
of TAR

● Regional medium-term (2030) economic 
projections for some developing country regions 
are currently lower than the highest scenarios 
used in TAR.

● The most noticeable changes are lower 
projections of SOx and NOx emissions.
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Global Mean Temperature Change
Six illustrative SRES scenarios, full range 

Baseline Uncertainty:Baseline Uncertainty:
50% climate sensitivity50% climate sensitivity
25% population & GDP25% population & GDP
25% technology25% technology

Uncertainty on extent and Uncertainty on extent and 
success of climate policiessuccess of climate policies
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Global CO2 EmissionsGlobal CO2 Emissions
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LongLong--Term Stabilization ProfilesTerm Stabilization Profiles

~$100/tCO~$100/tCO22
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LongLong--term mitigation: stabilisation and term mitigation: stabilisation and 
equilibrium global mean temperaturesequilibrium global mean temperatures
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LongLong--term mitigation: stabilisation and term mitigation: stabilisation and 
equilibrium global mean temperaturesequilibrium global mean temperatures
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Emissions PeakEmissions Peak
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Below 2000Below 2000
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GDP LossGDP Loss
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GDP LossGDP Loss
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Carbon PriceCarbon Price
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Carbon PriceCarbon Price
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Total reduction potential
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Global Mitigation Challenges
• Significant mitigation potential by 2030 and 

beyond at costs <$100/tCO2

• Technological change essential for reducing 
mitigation costs and increasing potentials

• “Upfront” investments reduce longer-term 
mitigation costs and increase potentials  

• High emissions baselines have higher mitigation 
costs and higher stabilization levels.

• Investment in RD&D and diffusion reduce 
mitigation costs

After: Thomas Johansson, 2005After: Thomas Johansson, 2005
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Japan Japan -- PV Costs vs. ExpendituresPV Costs vs. Expenditures

GrGrüübler, 2002bler, 2002
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Surface Temperature Change
AOGCM projections for illustrative SRES scenarios
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Climate Mitigation vs Total Energy Investments
(World, 2000-2030)
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Total Energy-related Investments
(World, short & long-term)

0

25

50

75

100

125

150

175

200

Tr
ill

io
n 

U
S$

20
00

A2 B1 A2 B1

2000-21002000-2030

Long-term
Investment

Savings
(~40 trillion)

“Upfront” Investments
(~2 trillion)

26



400

450

500

550

600

650

700

4006008001000120014001600

CO2-equivalent concentration in 2100, ppmv

C
um

ul
at

iv
e 

S
ys

te
m

 C
os

ts
 (t

ri
lli

on
$)

500

1000

1500

2000

2500

3000

C
um

ul
at

iv
e 

Em
is

si
on

s 
(G

tC
eq

.)

Emissions and Costs
2000-2100

Emissions

Costs

A2r B1

27



Existing and Planned ProjectsExisting and Planned Projects
Sleipner Project, saline formation, North Sea
Weyburn, EOR, Saskatchewan, Canada
In Salah, gas reservoir, Algeria (development)
Snohvit, off-shore saline formation, North Sea
Gorgon, saline formation, Australia (planning)

Nakicenovic #30 Source: Sally Benson, 2003
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http://www.nrel.gov/data/pix/Jpegs/06442.jpghttp://www.nrel.gov/data/pix/Jpegs/06442.jpg

UsinaUsina Santa Elisa mill in Santa Elisa mill in SertaozinhoSertaozinho, Brazil, Brazil
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Tesla Electric RoadsterTesla Electric Roadster
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Toyota Toyota PriusPrius MethaneMethane
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Honda Honda PuyoPuyo FuellFuell CellCell
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CITARO HCITARO H22 Fuel Cell BusFuel Cell Bus
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Source: Source: TupolevTupolev

Hydrogen Airplane DesignHydrogen Airplane Design
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Source: EPRISource: EPRI

Energy SuperGrid and Energy SuperGrid and MagLevMagLev TrainsTrains
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A Vision of a Future Energy SystemA Vision of a Future Energy System

Source: EU, 2002Source: EU, 2002
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