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The Western Narrative

Renewables and batteries are 

òcleanó and ògoodóé

Fossil energy and nuclear are 

òdirtyó and òbadóé
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Most people do not know how 

electricity is made or where 

gasoline comes from.

The Transition Dilemma

Buté they think they do!
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× Energy

× Carbon

× Poverty

× Radical Middle
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Affordable Cost: per unit of energy

Price Volatility: stable or fluctuating

Infrastructure: cost to build the plant

Available Access: substantial resources

Reliable Intermittent: source consistent or variable

Safe: natural/human causes

Sustainable Clean: air and atmospheric emissions

Dense: energy per area, weight and volume

Dry: fresh water use/risk

Energy Security
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Global Population
Each color on the map represents ~ 1 billion people
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ñThe world could be 100% 

wind, wave and solar by 2030, 

if just for political willéò
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Electricity Generation
By Region

QAe6822Source: World Energy Outlook, 2017, EIA 1. Excludes electricity generation from pumped storage.   2. Non-OECD Asia excludes China.
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Electricity Generation 
by Source

QAe6811Source: World Energy Outlook, 2017, EIA

0

Non-hydro

renewables and 

waste2

Hydro

Nuclear

Fossil thermal

2015201020052000199519901985198019751971

16,000

12,000

28,000

4,000

8,000

24,000

20,000

W
o

rl
d

 e
le

c
tr

ic
it

y
 g

e
n

e
ra

ti
o

n
1

b
y
 f

u
e
l 

(T
W

h
)

1. Excludes electricity generation 

from pumped storage.

2. Includes geothermal, solar, 

wind, tide/wave/ocean, biofuels, 

waste, heat and other.

World electricity generation1 from 1971 to 2015 by source (TWh)
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Electricity Generation 
by Source

QAe6811Source: World Energy Outlook, 2017, EIA
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1. Excludes electricity generation 

from pumped storage.

2. Includes geothermal, solar, 

wind, tide/wave/ocean, biofuels, 

waste, heat and other.

World electricity generation1 from 1971 to 2015 by source (TWh)
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Nuclear Electricity
Production

QAe6817Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China.   2. Other includes Africa, Non-OECD Americas and the Middle East.
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Electricity Generation 
by Source

QAe6811Source: World Energy Outlook, 2017, EIA
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World electricity generation1 from 1971 to 2015 by source (TWh)
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Hydro Electricity 
Production

QAe6819Source: World Energy Outlook, 2017, EIA 1. Includes electricity production from pumped storage.   2. Non-OECD Asia excludes China.
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Electricity Generation 
by Source

QAe6811Source: World Energy Outlook, 2017, EIA
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Wind Electricity 
Production

QAe6820Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China.
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Electricity Generation by Source

QAe6811Source: World Energy Outlook, 2017, EIA
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Wind Electricity 
Production

QAe6820Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China.
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Solar Photovoltaic Electricity
Production

QAe6821Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China.
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Solar Photovoltaic Electricity
Production

QAe6821Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China.

QAe5833
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Electricity Generation by Source

QAe6811Source: World Energy Outlook, 2017, EIA
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Source: From the UN, as appeared in The Economist, August 23, 2014
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ñThe world 

could be 100% 

wind, wave and 

solar by 2030, 

if  just for 

political willéò~
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Are there affordable, available, reliable and sustainable: 

Å fossil energy and nuclear resources to meet this demand?

Å renewable energy resources to meet this demand?

~15,000 Tcf

(5X to date)

~2,600 Bbo

(2X to date)
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For presentation or publication, reference:

Bureau of Economic Geology Shale Resource and Production Project

http://www.beg.utexas.edu/research/programs/shale
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U.S. Crude Oil Production

QAe4665
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Annual US Oil Production

From: James D. Hamilton, Working Paper 17759, NATIONAL BUREAU OF ECONOMIC RESEARCH, 2012
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Total Primary Energy Supply (TPES)

QAe6815Source: World Energy Outlook, 2017, EIA
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Total Final Consumption

QAe6816Source: World Energy Outlook, 2017, EIA

United 
States

Peopleôs 
Rep. of 

China

Industry

Transport

Residential

Other1

Non-energy use

2,0001,5001,0005000

by Sector (Mtoe)

India

Russian 
Federation

Japan

1. Other consumption includes 

commercial and public services, 

agriculture/forestry, fishing and 

non-specified.



Tinker, 2015Tinker 2018

Environmental Impact

Coal, Oil, Natural Gas

ü Mining and Manufacturing Land, Water, Emissions

ü Drilling and Completion: Land, Water

ü Transportation: Pipelines, Trucks, Ships, Rail

ü Refining and Petrochemicals: Emissions

ü Combustion: Vehicle and Power Plant Emissions
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Is this a Shale Basin?
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No, itôs New York!
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The Western Narrative

Fossil energy and nuclear are 

òdirtyó and òbadóé

Renewables and batteries are 

òcleanó and ògoodóé
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ü Mining and Processing Land, Water, Emissions

ü Manufacturing: Turbines, Panels, Batteries

ü Production: Land for ñFarmsò

ü Transmission: Electricity

ü Disposal: Landfill

Environmental Impact
Renewables and Batteries
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Energy
Key Points

ÅFossil energy demand remains strong, and 

resources are vast

ÅWind and solar are a small component of the 

mix, but growing quickly in some regions

ÅNo form of energy, at scale, is without 

environmental impact
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Outline

× Energy

× Carbon

× Poverty

× Radical Middle
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Yogié

òIn theory there ainõt no difference 

between theory and practice, but in 

practice there is.ó
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~16/34 GT

Donôt blame Asia! 

They make products 

for the world.
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Source: Emerging Trends in Electricity Consumption for Consumer ICT, Peter Corcoran and Andres Andrae 
(2013) and CIA World Factbook. China/Russia/Canada figures are from 2014. 

Ç Data Center Ç Networks Ç Powering Devices Ç Manufacturing

Electricity Use
(2012: Billion KwH)

QAe5585
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Electricity Generation by Fuel
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U.S. Electric Generation Shares (2005-15)

QAe4744Source: EIA
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U.S. Electric Generation Shares (2005-15)

QAe4744Source: EIA
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Reduction!


