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A GLOBAL RESEARCH INSTITUTE

» Established as a scientific bridge
between East and West

»> After Cold War ended focused on
multiple dimensions of global
change

» Now embarked on the new
research strategy for the next

decade
eI Nakicenovic 2017 #3
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The Paris Agreement
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Global Transformations

Years before present
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Global Transformations
Neolithic Revolution

Years before present
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Global Transformations
Neolithic and Industrial Revolutions

Years before present
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Global Transformations
Anthropocene — Sustainability

Years before present after present
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100,000-year ice-core record
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Source: Data from Petit et al. 1999, labeled as in Young and Steffen 2009.
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Holocene Temperature Profile
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Future until 2100 >

Paleo data
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Tipping Elements & Paris
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The Great Acceleration

Population
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The Great Acceleration

Real GDP

70 Trillion US$
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Source: Steffen et al. 2015
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The Great Acceleration

Primary energy use

600 Exajoule (EJ)
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The Great Acceleration
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The Great Acceleration

Transportation
1400 Million motor vehicles P
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The Great Acceleration

Telecom

7 Billion phone subscriptions
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Source: Steffen et al. 2015
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The Great Acceleration

Nitrogen to coastal zone

100 Human N flux,
Mtons yr
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The Great Acceleration

Domesticated land

50 % of total land area
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The Great Acceleration

Tropical forest loss
30 % loss (area) P
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The Great Acceleration

Carbon dioxide

390 Atmospheric conc., ppm
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The Great Acceleration

Ocean acidification

Hydrogen ion,
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Possible Unified Analytical Approach

o

Integrated
Models

I

Ultimate Drivers

Proximate Drivers

Scenario
Narratives
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Global Educational Attainment
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Participatory Governance
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Participatory Governance
Slavery Abolishment

100% .
80% | Abolishment 1048
1906 UN Declara_tion Participatory
China of Human Rights
:§ 60% - .
®© * “
a »
O 40% -
1863
United States
20% - of America
¢ 'S
0% | | \ \
1850 1900 1950 2000 2050

S I Nakicenovic  Source: Nakicenovic & Rogner, 2012;

2017 #33



Dimensions of Transformation

Transformation
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IAM Models, Narratives and Scenarios

Technology,
SSPs (Basic Drivers) e

1

Dellink, Crespo,
Leimbach et al.

KC & Lutz

O'Neill et al

AIM/CGE, GCAM, IMAGE, MESSAGE-GLOBIOM, REMIND-MAGPIE, WITCH-GLOBIOM

Jiang & O'Neill

ITASA

S | Nakicenovic Source: Riahi et.al, 2015 2017 #35



Global Emissions CO,

140

s s iory
120_ e R ecent

100-

ay O
(I:JC'.'J

Billion tons CO,
B
=

U o o

20 . | | | -
1850 1900 1950 2000 2050 2100

{ﬁl Nakicenovic 2017 #36
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IPCC — RCPs — SSPs

New community scenarios for climate mitigation, adaptation, vulnerability and
impacts assessments

Fossil-fuel emissions
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Sources of Uncertainty in Future
Global Mean Temperature

—Observatlons (3 datasets)
" [lInternal variability
_ Il Model spread
I RCP scenario spread
" [__IHistorical model spread
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Global CO, Emissions

Tg C per cell (1x1 deg)

Cum. Pg CO2

0.816
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Global CO2 Emissions
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climate change
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Cumulative Emissions & Temperature

Cumulative total anthropogenic CO, emissions from 1870 (GtCOy)
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Urban Embodied Emissions
Compared to Global Budget of 800 GtCO, for 2°C
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Net-negative CO, Emissions
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www.GlobalEnergyAssessment.org
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Global Primary Energy
Historical Evolution
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Global Primary Energy
A Transformational Pathway [
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Global Water Withdrawals
A Transformational Pathway

1200

Baseline
I Geothermal
Solar
1000 Wind
I Hydro
Nuclear
800 - Gas WCCS
I Gas woCCS
I Oil
I Coal wCCS
| | IS Coal woCCS
I Biomass wCCS

B Biomass woCCS Nat-gas-CCS
400 - Coal-CCS

[T —

Limited Bioenergy
200 - Bio-CCS - negative CO,

0 - Bioma
1850 1900 1950 2000 2050

S | Nakicenovic Source: Fricko et al, 2014 2017 #49



Global Primarenergie WBGU _

5
L

1200 Savings Energie Einsparungen (Effizienz,
Other renewables Umwandlung und Verhalten)
1000 - Nuclear ~50% Verbesserung bis 2030
Il Gas
I Ol
800 | Bramass ~50% EE bis 2030

1850

Biomass

1900 1950 2000 2050
#50



Multiple Benefits of Integrated Policies
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all j\SUSTAINABLE ENERGY
= N FOR ALL

2030 GEA Goals and Targets

e Universal Access to Modern Energy

Global
Energy

Assessment

o.

e Double Energy Efficiency Improvement
e Double Renewable Share in Final Energy

Aspirational & Ambitious but Achievable

% | Nakicenovic 2017 #52
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Interplay and the SDGs

 Fundamentally, there are two agendas
embedded in the SDGs

— We can call them (1) the human security agenda
and (11) the planetary boundaries agenda
 The challenge is to make these agendas
synergistic rather than competitive

— Consider the case of Africa and the i1ssues of

demographic trends and food security under the
impacts of climate change

GSD Oran Young, Program on Governance for Sustainable Development
| ' Bren School, UCSB http://www.gsdprogram.org



The World in 2050 (TWI2050.com)

< SDGs and their targets basis for the 2030
target space to be achieved from base-year

< Second target space is 2050 and beyond for
achieving sustainability for all and the planet

< Backasting storylines join target spaces in
broad terms through transformational change

< Model results and storyline interpretations
result in sustainable development pathways

wizesos =) Nakicenovic 2017 #55



The World in 2050 (TWI2050.com)

“Doing More with Less” within Planetary Boundaries

A Vision:
Sustainable
Future

— Growing number of
actors of change:

. green businesses — New values and norms

. citi_es | — 2050: Sustainability
« civil society transformation
e science

|GOs (UN etc.)
— 2030: Achievement of SDGs

Transformation Diffusion

Legitimacy of
BAU eroding

2030 2050
% | Nakicenovic Source: After WBGU, 2011 2017 #56



The World in 2050 (TWI2050 com)

“Doing More with Less” within Planetary Bo‘"i nda |esl“‘:.
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One “backcasting” étoryline and
many transformational pathways

Transformation Diffusion

«— Target space 2030
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UK — Replacement within Vehicle Fleets

Percent of vehicles
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Solar PV Modules 1976-1998
(Harmon, 1999)
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Supply Technologies Cost Trends
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Cumulative Experience and Learning

The Importance of “granularity” — s
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Transitors

DRAMSs
Automobiles
Washing machines
Refrigerators
Dishwashers
Freezers (upright)
Freezers (chest)
Dryers

Calculators

CF light bulbs

A/C & heat pumps
Air furnaces

Solar hot water heaters

PV modules

Wind turbines

Heat pumps

Gas turbines
Pulverized coal boilers
Hypropower plants
Nuclear reactors
Ethanol

Coal power plants
Coal power plants
Gas pipelines

Gas combined cycles
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Investment Portfolios

World
No Sustainability Policies
(2558 bill.)
Today
(941bill.) e

e
Electricity oil

2005-2010

2050
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Investment Portfolios
World

: . . GEA-Efficiency
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Vision of a Sailing Railway

Monorail using sails proposed by
Henry R. Palmer in 1828
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