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@ Major Challenges of Anthropocene

< The industrial revolution led to unprecedented
levels of affluence and production, but also
Inequity;

< The unintended consequences demonstrate
significant impacts on our social and natural
environments transcending planetary
boundaries;

<0vercoming these formidable global challenges
requires a fundamental transformation toward a
sustainable future.
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I-o-.TotaI Effort: 300 Authors: 200 Reviewers

> 6 years >>6m € and >> 100 p-years

# of Reviewer comments: >6000
# of Language Editors:15

# of Copy Editors:15

# of Figures: ~ 650

# of Tables: ~ 380

# of References: >7000

# of Pages (Published): ~1864 Pages
Single volume of 5.5 kg
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Source: Modi, 2011 and Yumkella, 2013

2013 #15



S Electrification U

100% vemeeeesaee -.
S 80% | H
-g : p Baseline
2 60y -
é 40% -
g _-:USARuraI .
o 20% | . South Asia Baseline
= Sub-Saharan Africa
§ /
‘gf 0% T T T T T T

1900 1920 1940 1960 1980 2000 2020 2040

Nakicenovic ME Source: Pachauri et al, 2012 2013 #16




Unconventional
Gas
~900-2900 PgC

Oil
~180-280
PgC

Cumulative

Emissions for 2°C
Stabilzaiton

\
Gas Hydrates
| | ~28,000
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Coal
~ 10,000 PgC

Preidustrial Present

Atmosphere
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2012 INTERNATIONAL YEAR OF

/

| SUSTAINABLE ENERGY
§ FOR ALL

O

2030 Energy Goal

e Universal Access to Modern Energy

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

Aspirational & Ambitious but Achievable
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Cumulative Emissions & Temperature Y
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Technologies Cost Trends /B
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s “earning” Through Scale )
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L1 Deep Offshore Ocean Wind

I‘i!'. of it b.eing huge|v
profitable.
Typical IRR 5-7%
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~ Excellent chance of belng
hugely profitable, .~

i

Nakicenovic ME Source: LA Wind, 2011 2013 #33



~ 30m sphere @ 2000m = 60MWh
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Global Energy Investments
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Annual Energy  Innovation Markets Present Investment
Investments RD&D Formation Investments for SE4AII
[billion US$2005] [billion US$2005] [billion US$2005] [billion US$2005]
2010 2010 2010 2010 - 2030
Efficiency >> 8 ~5 300 260-370
Renewables >12 ~ 20 200 260-410
Access <1 <1 ~9 40-60
Total > 50 <150 1250 1780 - 2440
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s Energy Policy Costs (% GDP TU
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Total Global Policy Costs (2010-2030)
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Added costs of ES and
PH are comparatively
low when CC is taken as
an entry point

Only Energy Security Only Air Pollution and Health Only Climate Change

ﬁf?ME@hMﬁg@!ﬁn’ Krey, Riahi, 2012

2013 #37




Vision of a Sailing Railway

Monorail using salls proposed by Henry R. Palmer in 1828
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