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Tipping Points in the Earth System ==
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Burning Embers

Global warming above present temperature (°C)
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Potential policy-relevant tipping elements that could be triggered by global warming this century, with shading
indicating their uncertain thresholds. For each threshold, the transition from white to yellow indicates a lower
bound on its proximity, and the transition from yellow to red, an upper bound. The degree of uncertainty is
represented by the spread of the colour transition.

T. M. Lenton & H. J. Schellnhuber (Nature Reports Climate Change, 2007)
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World Map of Carbon Debt
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P: Fossil CO2 emissions (kg C per person and year)
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The Economics of Atmospheric Stabilisation
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3 stabilisation targets with different probabilities to reach the 2° target:
550ppm-eq, 400ppm-eq

Energy-related CO, emissions
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The Great Transformation
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Technology Options for Low Stabilisation
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Copenhagen Pledges — Not Enough for 2°C

EFFECTS OF NATIONAL EMISSIONS PLEDGES IN T

PROJECTED GLOBAL EMISSIONS

Gigatonnes CO, equivalents

30 _........_...._...._...._.............._................................................................. \ B TR T 2

°C above pre-industrial levels

0

1980

1990 2000 2010 2020 2030 2040 2050

Pessimistic scenario with

== Business as usual long-term target

Optimistic scenario with

= Pessimistic scenario
long-term target

I Recommended target e Wedge of surplus allowances

HE COPENHAGEN ACCORD

5_

iy
I

LF¥]
|

8]

PROJECTED GLOBAL TEMPERATURE INCREASE
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The pessimistic scenario assumes that nations meet only their lowest stated ambitions, and use all surplus allowances and land-use credits. The optimistic scenario assumes
that nations meet their highest stated ambitions, and do not use surplus allowances or land-use credits. [The long-term target is to halve emissions from 1990 levels by 2050.

Rogelj, Meinshausen et al. 2010
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Global Fossll Fuel Prices 19981 - 2008

300 160

430 - T 140
E 400 -
$ T 120
w 350 -
g anu o T 1““
E 280 T 80

annual price increase:
i 200 - I 80
g 150 -
T T 4“
w 100
= 12,6% 1L
50 - 20

1991 1993 1668 1807 1889 2001 2003 2008 2007 2000

— Coal (AUS, SA) = Natural Gas (RUS, US) —Crude il

Source: IMF International Commodities Database

US $ /bamel

11



A CO, per year [%]

Renaissance of Coal
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Carbon stocks (GtC)
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The Supply-side of Global Warming
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Atmosphere as a Global Common

 Atmosphere is a scarce resource — fossil carbon is not
Economic approach to deal with scarcity in an efficient way:

— Establish prices on scarcities

How to determine scarcity price on carbon?
— Assigning property rights according to the scarcity of the atmosphere

— Distributing the emission rights according to principles of fairness and justice
16
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New Storage Technologies

Andasol I, Spain
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Reducing Deforestation: Fossil vs. LUCF CO, Emissions

CO, emissions per person and year, 1950 - 2003

S

CO, emissions from fossil fuel combustion and cement production,
and including land use change (kg C per person and year from 1950 - 2003)
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Cancun - Better REDD than dead?
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A special report on forests
September 25th.2070
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Agriculture versus Forest Protection
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Agriculture versus Forest Protection ==
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Market Prices for staple foods and crude oll
monthly averages 1991 - 2008
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Annual World Blofuel Production 1991 = 2008
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Agriculture versus Forest Protection ===
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Supposed Effects

e Costs of REDD are underestimated

* Proposed fund solutions would have to stabilize the price on
a high level to compensate the effects of rising olil prices.
This is politically unlikely

 Including forests into fragmented emission trading systems
can thus lead to higher deforestation rates than a
comprehensive fund approach
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Agricultural Productivity

e i -
X = V,I' g =
C = -
B L - e A
- o oxt 1 <
. Een

Change of agricultural production (all crops) in percent

due to yield changes as a result of climate change between 1990 and 2050
Source: Miiller et al. 2010
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Global Deal
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Allocation of Emission Rights ==
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