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Definition of a LongDefinition of a Long--Term Scenario IITerm Scenario II

A scenario is a plausible description of how A scenario is a plausible description of how 
the future may develop, based on a coherent the future may develop, based on a coherent 
and internally consistent set of assumptions and internally consistent set of assumptions 
(“scenario logic”) about key relationships and (“scenario logic”) about key relationships and 
driving forces (e.g., rate of technology driving forces (e.g., rate of technology 
changes, prices). Note that scenarios are changes, prices). Note that scenarios are 
neither predictions nor forecasts.neither predictions nor forecasts.

Nakicenovic Nakicenovic et al.et al. SRES 2000SRES 2000

Definition of a LongDefinition of a Long--Term Scenario ITerm Scenario I
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SRES SCENARIOSSRES SCENARIOS

 Extensive literature reviewExtensive literature review
 Six modeling frameworksSix modeling frameworks


Four scenario “families”Four scenario “families”

 Full range of driving forcesFull range of driving forces
 Full range of GHG emissionsFull range of GHG emissions

Nakicenovic Nakicenovic et al.et al. SRES 2000SRES 2000
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SRES ScenariosSRES ScenariosSRES Scenarios
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SPM Figure 1



Factors of Growth: The Last 200 YearsFactors of Growth: The Last 200 Years

GrGrüüblerbler IIASA 2001IIASA 2001

18001800 20002000 factorfactor
World population,World population,
billionbillion

11 66 x  6x  6

Life expectancy, years*Life expectancy, years* 3535 7575 x  2x  2
Work hours per year*Work hours per year* 3,0003,000 1,5001,500 ÷÷  2  2
Free time over life*Free time over life* 70,00070,000 300,000300,000 x  4x  4

Mobility, km/day*Mobility, km/day*
  (excl. walk)(excl. walk)

0.040.04 4040 x 1000x 1000

World income, trillion $World income, trillion $ 0.50.5 3636 x  70x  70
Global energy use, GtoeGlobal energy use, Gtoe 0.30.3 1010 x  35x  35
Carbon, energy, GtCCarbon, energy, GtC 0.30.3 66 x  22x  22
Carbon, all sources,Carbon, all sources,

   GtC   GtC
0.80.8 88 x 10x 10
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Population ProjectionsPopulation Projections
Range Across Emissions ScenariosRange Across Emissions Scenarios
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World Economic MapWorld Economic Map
Areas of Regions Proportional to 1990 GDPAreas of Regions Proportional to 1990 GDP

(mer)(mer)

DCsDCs = 16% of world GDP( = 16% of world GDP(mermer); 35% of world GDP (); 35% of world GDP (pppppp))
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GDP mer  1990

World Economic MapWorld Economic Map
Areas of Regions Proportional to 1990 GDPAreas of Regions Proportional to 1990 GDP

(mer)(mer)



NakicenovicNakicenovic IIASA & TU-IIASA & TU-WienWien 2003 2003

GDP mer  2100

GDP mer  2050

GDP mer  1990

Area of RegionsArea of Regions
ProportionalProportional
to 1990 GDPto 1990 GDPmermer

World Economic MapWorld Economic Map 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Gross World Product in MEX and PPPGross World Product in MEX and PPP
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Gross World ProductGross World Product
Range Across Emissions ScenariosRange Across Emissions Scenarios
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PPP GrowthPPP Growth

Source: Historical data: Source: Historical data: KauselKausel, 1985; SRES: Nakicenovic , 1985; SRES: Nakicenovic et alet al., 2000., 2000.
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Global Primary EnergyGlobal Primary Energy
Range Across Emissions ScenariosRange Across Emissions Scenarios
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Global Primary Energy ScenariosGlobal Primary Energy Scenarios
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Global Final Energy by FormGlobal Final Energy by Form
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Diffusion of Fossil TechnologiesDiffusion of Fossil Technologies
IIASA IPCC SRES and Post-SRES ScenariosIIASA IPCC SRES and Post-SRES Scenarios

2000 2020 2040 2060 2080 2100

Conventional Gas Power Plants

Conventional Oil Power Plants

Conventional Coal Power Plants

Nakicenovic & RiahiNakicenovic & Riahi IIASA 2001IIASA 2001

Natural Gas Combined Cycle (NGCC)

Shift to NGCC completed 

IGCC with carbon removal & disposal

NGCC with carbon removal & disposal

Fossil Fuel Cells (predominantly Gas) 

Hydrogen Production (predominantly Gas)
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Power Generation in 2050Power Generation in 2050
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Evolution of Global Primary EnergyEvolution of Global Primary Energy
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Carbon Emissions: Scenarios Carbon Emissions: Scenarios 
and Stabilization Profilesand Stabilization Profiles
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Global Carbon Dioxide EmissionsGlobal Carbon Dioxide Emissions
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Global Carbon Dioxide EmissionsGlobal Carbon Dioxide Emissions
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Global Carbon Dioxide EmissionsGlobal Carbon Dioxide Emissions
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Carbon Dioxide EmissionsCarbon Dioxide Emissions
Total All SourcesTotal All 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Global Carbon Dioxide EmissionsGlobal Carbon Dioxide Emissions
40 SRES Scenarios and Literature Range40 SRES Scenarios and Literature Range
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N = 40 Scenarios
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SRES Development Catch-Up
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World - Primary Energy SubstitutionWorld - Primary Energy Substitution
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