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Definition ofi a Long:lierm Scenario) |

A scenario IS a plausible description of how.
the future may develop, based on a coherent
and intermally consistent: set of assumptions
(“scenario logic”) about key relationships and
driving| ferces (€.g., rate of technology.
changes, prices). Note that scenarios are
RENER PredICBNSINe 0rECASTS:

Nakicenovic et al. SRES 2000




SRES SCENARIOS

e Exiensive literature review.

e Six modeling| frameworks

®

e [FUll range ofi driving forces

e [FUll range ofi GIHG emissions

Nakicenovic er al. SRES 2000




SRES Scenarios
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Nakicenovic er al. SRES 2000




SRES SCENARIOS

Scenarlo Groups

Ilustrative | INustrative Nustrative HNlustrative
Scenario | | Marker Marker
Scenario ' i

1 2 2 6 2 7 4
Number of Scenarios
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Factors of Growth: The Last 200 Years

18000 2000

World population, 1 6
billion

Life expectancy, years* 35 75
Work hours per year* 3,000 1,500
Free time over life* 70,000 300,000

Mobility, km/day” 0.04 40

(excl. walk)

World income, trillion $ 0.5 36
Global energy use, Gtoe 0.3 10
Carbon, energy, GtC 0.3 6

Carbon, all sources, 0.8 3
GtC

Grubler [IASA 2001




Population Projections
Range Acress Emissions Scenarios
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IMAGE2.1 Baseline-B
1S92a
1S92b
1S92d
1S92e
1S92f
IIASAWEC A2
UN 96 low
UN 96 med
A UN 96 high
IIASA96 low
IIASA96 med
IIASA96 high
World Bank 1
US Cens.Bur. 1
UN92 LR Io
UN 92 LRmed-lo
UN 92 LR med
UN 92 LR med-hi
x  UNO92LRhi
2 - x  EMF14 Assumptions ref
—1900-1990
0 T T T T ] T T T T T T T T T T T T +Medlan

1900 1950 2100

Nakicenovic et al. [IASA 1998




World Economic Viap

Areas ofi Regions Proportional to 1990 GDP
(mer)

DCs = 16% of world GDP(mer); 35% ofi world GIDP (ppp)
Nakicenovie [IASA & TU-Wien 2003




World Economic Viap

Areas ofi Regions Proportional to 1990 GDP
(mer)

GDP per

Nakicenovic [IASA & TU-Wien 2003




Area of Regions
Proportional
to 1990 GDP;...

GDP e 2100 _

GDP ... 19

World Economic Map

Nakicenovic [IASA & TU-Wien 2003




Per Capita Income Across SRES Scenarios

Industrialized Developing
countries countries
(Annex-l) (non-Annex-I)
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Gross World Preduct in MEX and PPP

SRES B2
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Nakicenovic & Slentoe [JASA 2003




Gross World Product

Range Acress Emissions Scenarios
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PPP Growth

10° PPP$19a0 1870 1985 Factor

UK 59.0 5109 8.7
USA 61.7 29471 47.8
Canada 49 3068 62.1
Japan 17.2 1202.2 69.8

SRES range 2 81, a1-messecey 1990-2100
OECD90 36--76 1.2-1.9
REF 6.2--13.2 1.7--24
ASIA 18.9--39.1 2.7--3.4
ALM 17.1--43.7 2.6--3.5
Source: Historical data: Kausel, 1965; SRES: Nakicenovic et al., 2000.

Nakicenovic [IASA 2003




Global Primary Energy.

Range Acress Emissions Scenarios
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Globall Primary Energy: Scenarios

n=

1850 1900 1950 2000 2050 2100

Nakicenovic [IASA 2003
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Global Final Energy by Form

Grids
(electricity, gas, district heat, hydrogen)

~
>
wn
[<F]
|
«
M
N
>
=1)]
S
(<P}
o
=
=
£
€3

(oil products, methanol, ethanol)

! \ ! \
2040 2060 2080 2100
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Diffiusion ofi Fessili Technologies
IIASA IPCC SRES and Post-SRES Scenarios

Conventional Oil Power.PIants

Conventional Coal Power Plants

IGCC with carbon removal & disposal

® Integrated Gasification Combined Cycle (IGCC)

Hydrogen Production (predominantly Gas)

Fossil Fuel Cells (predominantly Gas)

Nakicenovic & Riahi [IASA 2001




Power Generation in 2050
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Evolution of Global Primary Energy

Biomass (including Non-Commercial)
Renewables
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Nakicenovic [IASA & TU-Wien 2003




Carbon Emissions: Scenarios
and Stabilization Profiles

35 Gtin 2100
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Global Carbon Dioxide Emissions
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Global Carbon Dioxide Emissions

2060 2080

Nakicenovic [IASA & TU-Wien 2003




Global Carbon Dioxide Emissions

2020 2040 2060 2080

Nakicenovic [IASA & TU-Wien 2003




Carbon Dioxide Emissions
Total All Sources
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Glebal Carbon Dioxide Emissions
40 SRES Scenarios and Literature Range

E Total database range
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Energy-Related Carboen Dioxide Emissions

N =40 Scenarios 2100

Sample = 190
Median = 15.4
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Nakicenovic er al. SRES 2000




Distribution off Cumulative Carben Emissions
Across the Range of SRES Scenarios

TECHNOLOGY m High @ Medium-Low

Number

Nakicenovic & Slentoe [JASA 2003




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

2 25 3 4 5
4 4 | 4 4

Atmospheric concentrations in ppm CO,

600

L

T T T T

T T 1 T T T T T T T T T T 1
1000 2000 3000
IPCC SRES scenarios cumulative emissions 1900 — 2100 in GtC

Vulnerability: o B low B high
Grubler IIASA 2002




Distribution of Cumulative: Carbon EmIssions
Across the Range of Post-SRES Scenarios
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SRES DEVELOPMENT CATCH-UP

Dates when non-Annex-| countries reach 1990 Annex-l levels, and
surpass Annex-l values. Range of 4 SRES marker scenarios

Cumulative CO, since 1800
Pl N

GDP(mer) per capita

@

GDP(ppp) per capita
®

o GDP(mer) total
®

° GDP(ppp) total

. . Primary energy total
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World - Primary Energy Substitution

Matural Gas

Fraction (F)

Solfus
| |
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Nakicenovic [IASA & TU-Wien 2003




http://www.iiasa.ac.at/Research/TNT/index.html
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