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Stabilisation and its implications
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Climate change impacts by sector

2100 impacts for 50% reduction
of global emissions by 2050

2100 impacts for unmitigated
emissions

So
ur

ce
IP

C
C

 A
R

4 
an

d 
Pa

rr
y

et
 a

l, 
N

at
ur

e 
re

vi
ew

s, 
M

ay
 2

00
8



IPCC

Global average temperature and greenhouse 
gas concentrations

Temperature range is 
caused by uncertainty
about climate sensitivity
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Climate sensitivity: 2-4.5 with likely 
value of 3  (from 2.5)

(Hare & Meinshausen, 2004)
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The lower the stabilisation level the earlier
global emissions have to go down
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Mitigation efforts over the next two to three decades 
will have a large impact on opportunities to achieve 

lower stabilization levels

2050- 2100

2020- 2060

2000- 2040

2000- 2030

Year global 
CO2

emissions 
back at 

2000 level

+90 to +1402060 - 20904.9 – 6.1855 – 1130

+25 to +852050 - 20804.0 – 4.9710 – 855

+10 to +602020 - 20603.2 – 4.0590 – 710

-30 to +52010 - 20302.8 – 3.2535 – 590

-60 to -302000 - 20202.4 – 2.8490 – 535

-85 to -502000 - 20152.0 – 2.4445 – 490

Reduction in 2050 
global CO2
emissions 

compared to 
2000

Year global 
CO2 needs 

to peak

Global Mean 
temperature 

increase 
at equilibrium

(ºC)

Stababilization
level 

(ppm CO2-eq)
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Time windows for peaking and 
returning to 2000 emissions levels
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Category I stabilisation studies

Global emissions:
2020: not more than 20%% 

above 2000
2030: not more than 2000 

emissions
2050: -50 to -80% compared

to 2000 

Energy-related CO2 (GtC)
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Current studies: low level stabilisation
requires overshoot
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Actual temperature
always lags
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den Elzen, M
einshausen and van Vuuren, 2006, M

ulti-gas em
ission envelopes, G

EC

• 550 ppm is 
“unlikely” 
to meet the 
2°C target

• 450 ppm: 
fifty: fifty 
chance to 
meet 2°C

• Peaking 
increases 
the 
likelihood 
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Nuclear

Renewables

Biofuels + CCS
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Indicative energy system changes

Source: Van Vuuren et al. Stabilising GHG emissions. 
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Limitations of current low level 
stabilisation studies

• Only few studies (6)
• No early retirement of existing installations
• Limited set of baselines
• Uncertainty about rate at which emissions

can be brought down
• Net negative emissions from BECS+ 

forestry uncertain
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Thank you
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Technological learning



IPCC

The share of CCS

Cumulative contribution of mitigation measures 2000-2100
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