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Vision of a Salling Railway

Vlonorail using salls proposed by Henry R. Palmer in 1626




Global Mean Temperature Change
ARA4 |llustrative Scenaries and Full Range

Global lMean §UffacelTemP?§aM&3« s S )

L

a) Response Uncertainty A2 ¢
i ¢} Temperatures in 2100
! d) Al Scenarios | vs Emissions 1990-2100

Al SRES. Individual models, indciuding carbon cycle uncerdainty

A
Al SRES. indridusl mocels

L= T~ B I )

1900 1950 2000 2050 2100

'S

b) Response Uncertainty A1B

w
L

L= ™ B )

LV
1

Temperature above 1980 - 2000 (°C)

1900 1950 2000 2050 2100

¢) Response Uncerainty B1

o = N W s W,

g
§
g
:
:
g
§
&
K]
¢
g
g
§
g
5

1900 1950 2000 2050 2100 1920 1940 1960 1980 2000 2020 2040 2060 2080 10 15 20
Cumul. CO 2 Emassions (TIC)

Nakicenovic Source: Meinshousen, 2006 #3 |[TY/§ 2011

VIENNA



Uncertainty ofi Technological Change

e Future characteristics (e.g. costs) not a
function of time, but dependent on
iIntervening actions (R&D' &
Investments)

e Improvements through accumulation of
experience (learning + knowledge
appreciation)

e Interactive rather than linear model:
Learning by doing and Using;
supply push and demand pull
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b Ethanol in Brazi O

40

(O8]
(e)

Ethanol (producer, Brazil, green) and
Gasoline (spot, CIF Rotterdam, red) Prices 2005US$/GJ)
(3]
o
|

~10% reduction
per doubling of
cumulative production

0 1 2 3 4 5 6 7 8
Cumulative Ethanol Production (EJ)

30 years to cost break even (2004); cumulative subsidies: ~50 Billion US$2005
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% Learning 1: Supply Side @

Brazilian Ethanol Cost Reductions

Sugarcane production cost breakdowns
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% Learning 2: Demand Side G@%

Vehicle Registrations in Brazil by Fuel Capability
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The Netherlands - P\ Costs

Dutch PV systems
e datapoints
O averaged data
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weighted fit, PR=0.876+0.010, R°=0.938

unweighted fit, PR=0.879+0.016, R°=0.861

individual datapoints fit, PR=0.899+0.005, R°=0.539
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Factors in US PV Cost Declines 1979-2001: ©

GEA
Economies of Scale (43%), R&D (35%), Learning by Doing (5%),
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S Investment Costs O

Photovoltaics, Offshore Wind and Nuclear
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Trechnological Uncertainties:
LLearning rates (push) and market growth (pull)

Nuclear Reactors France 1977-2000
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Price of Passenger lrransport
(per passenger-kilometer-hour)
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A Place-Holder Proposal

Intended for stimulating discussion about how: technology
comparison could be organized. It could be characterized as a
‘reduced-form"™ Monte-Carlo analysis:

1. 1]

VModeler's choice” scenarios and a shared policy scenario, e.g.
stabilization of global mean temperature at 2°C above the pre-
industrial (e.g. EME 24). Policy assumptions could be uncertain.

. Successively blocking one of mitigation options (bioenergy, CCS,

nuclear, PV or Wmd) More aggregated IAMs could simulate the
same “‘ensemble” of scenarios by limiting low-carbon options (e.g.
EME 24). A partial “stress test".

. Correlations in the availability of technologies (possibly jointly
with agreed assumptions about technological improvement
rates), based on expert solicitation, literature review or on
reference runs with stochastic uncertainty resolution.

. Semi-stochastic “ensemble-like"™ runs with sampling from

distributions with fat tails of: model parameters, e.g. iImprovement
rates of technologies, consisting of; a limited number: of shared
and representative scenarios

Nakicenovic #13 [TY§ 2011
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S Global Primary Enerc O
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