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1. Experiments with our multi-sectoral hybrid
model Imaclim-R, in the SSP framework
• Rozenberg, J., Guivarch, C., Lempert, R., Hallegatte, S. 2014.
“Building SSPs for climate policy analysis: a scenario elicitation
methodology to map the space of possible future challenges to
mitigation and adaptation”. Climatic Change 122(3), pp 509-522.
Special Issue on “A Framework for the Development of New Socioeconomic Scenarios for Climate Change Research” edited by
N.Nakicenovic, R. Lempert, and A. Janetos.
• And further developments…

2. Stochasticity in an aggregated IAM (MEDDICI)
• Abatement strategies against uncertainty and variability of climate
change damages (work in progress…)

The Framework for the Development of New
Socio-economic Scenarios for Climate Change Research

The SSP scenario space and five scenario typologies (from O’Neill et al. 2011)
SSP = « Shared Socio-economic Pathways »

A database of scenarios
to explore socio-economic uncertainties
• A database of scenarios combining alternative assumptions on a
large number of model parameters (Rozenberg et al., 2012)
– Growth drivers (active population and labour productivity growth) of rich
countries (slow; medium or fast)
– Growth drivers (active population, productivity catch-up) of low income countries
(slow; medium or fast)
– Availability and costs of unconventional fossil fuels (low availability or high
availability)
– Evolution of consumption preferences (energy sober or energy intensive)
– Speed of end-uses induced energy efficiency (slow globally; fast in rich countries
but slow catch-up in low-income countries; fast globally)
– Costs and potentials of supply side low carbon technologies (low availability or
high availability)

432 « baseline » scenarios over 2001-2100

A database of scenarios
to explore socio-economic uncertainties
Some illustrative results (extractions from the database of scenarios):

Increasing global CO2 emissions
in 2100

Choosing a few socio-economic scenarios?

Decreasing low income countries
GDP per capita in 2100

Choosing a few socio-economic scenarios?

Scenario discovery:
SSP1
Determining factors:
• Energy sober behaviors
• Medium/fast
convergence
• Medium/high energy
efficiency
Non-determining factors:
• Leader growth
• Fossil fuel availability

SSP5
(mit. challenge
dominates)

SSP3
(high
challenges)
SSP2
(medium
challenges)

SSP1
(low
challenges)

SSP4
(adapt.
challenge
dominates)

Distribution of 432 IMACLIM-R scenarios in the SSP scenario space

Choosing a few socio-economic scenarios?
Scenario discovery:
SSP5
Determining factors:
• High availability of
fossil fuels
• Fast leader growth
Non-determining factors:
• Behaviors
• Energy efficiency

SSP5
(mit. challenge
dominates)

SSP3
(high
challenges)
SSP2
(medium
challenges)

SSP1
(low
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dominates)

Distribution of 432 IMACLIM-R scenarios in the SSP scenario space

A database of scenarios
to explore socio-economic uncertainties
• Opens the possibility to explore many questions:
– How sensible/robust is result Y to (parametric) uncertainty?
– Are X and Y result variables correlated? Is the correlation comparable to
the one observed in historical data?
– What are the main determining factors (assumptions on parameters) of
X or Y result?
– Necessary (and sufficient?) conditions in the short-term to be in « good
position » to reach a long-term desirable goal?
– What strategies/policies are robust to uncertainties?
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Stochasticity in an aggregated IAM (MEDDICI)
• 2 ways to deal with uncertainty:
1.
2.

Sensitivity analysis with many runs of a deterministic model
(ex ante uncertainty on model parameters)
Built-in uncertainty/stochasticity (within a model run, agents
have uncertainty on some elements)

Introduce stochastic damages, with an increasing
variability as temperature increases, in an (aggregated)
Integrated Assessment Model in a dynamic approximation
framework
• Depending on the way damages are modeled and the way social
preferences are modeled, in the stochastic version, the optimal level
of abatement can be significantly higher than in the deterministic
equivalent version

