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4 Types of Uncertainties in' CC

C-cycle, feedbacks, climate
sensitivity
1 future GIHG emissions
2: vulnerability
¢ Vulnerability 1: level of aifluence
¢ VUulnerability 2: env. change beyond CC
© diffusion+mitigation cosis

o . type ofi decisions, policy.
Scope, policy Instruments
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Major Uncertainties in Scenarios

e Demographic (growth & composition)

e Economic (growth, structure, disparities)
e Soclal (values, lifestyles, policies)

e [echnological (rates & direction)

e Envirenmental (limits, adaptability)

e \/aluation (metrics, discounting, non-
market damages and benefits)
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Energy Investment Costs from Literature
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Japan - PV Costs vs. Expenditures
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Tlechnolegical' Uncertainties
LLearning rates (push) and market growitn (pull)
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DYNAMICS OF TECHNOLOGY

e Deep Uncertainty:

Limited knewledge on feasibility' and costs
of fiuture technolegies

e [echnological Learning:

Improvements are a function of
accumulated experience (learning curve)
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Technological Learning anad Uncertainty.

e Integration of stochastic
draws

e Objective function Iincl. “risk
term

e Non-convex, stochastic
optimization

e Common population, GDP and
final energy demand

e Result: optimal diversification
portiolies

CRAayTI3IE
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CO, Emissions froem Scenarioes, with| llechnoelogicall Uncertainty.

Set of 130,000 Scenarios

Optimal set of
13,250 scenarios
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e Drivers
eRelationsnips

ollEGEPENEERCIES
o =EMISSIONS (GULCOMES)
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Carbon Dioxide Emissions
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Cumulative €O, Emissions

IHistegram for 190 Scenarlos In the Literature
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MAJOR CLIMATE CHANGE UNCERTAINTIES

Cumulative CO, of IPCC SRES scenarios and resulting CO; concentrations
and climate sensitivity in °C temperature change based on MAGICC model

Global mean surface temperature change °C
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Distribution off Cumulative Carben Emissions
Across the Range off SRES Scenarios

TECHNOLOGY B High @ Medium-Low

Number
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Distribution of Cumulative: Carbon EmIssions
Across the Range of Post-SRES Scenarios

TECHNOLOGY N High @ Medium-Low
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Representation off Uncertainty

e [ails often more Important than the mean
e Distributions for drivers and relatioenships
e Interdependencies among drivers

e Uncertainty increases withi resoelution

® Span ranges ol models and scenarios

Nakicenovic #28 [TASA & TU-Wien 2004




Population
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Internet
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Night Lights
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Night Lights
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