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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/numan’ causes
Sustainable Clean: air.and atmospheric emissions
[DENSE: eEnergy pPer area, weight and velume

Dry: fresh water use/risk
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The Global Energy Mix

Million Tonnes Oil Equivalent

Hydro Renew

Nuclear

Global Population

Each color on the map represents ~ 1 billion people Data: BP Statistical View of World Energy (2018)
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The Global Energy Mix

Million Tonnes Oil Equivalent 194
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Global Population o

Each color on the map represents ~ 1 billion people Data: BP Statistical View of World Energy (2016)
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loval Energy Demand

Million Tonnes Oil Equivalent
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Global Population

Each color on the map represents ~ 1 billion people Data: BP Statistical View of World Energy (2016)
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Glehal Energy.

Global Energy (MTOE)

B Coal m Oil m Natural Gas B Nuclear @ Hydro ' Solar Wind m Biomass
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Data: BP Statistical View of World Energy (2018)
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Glehal Energy.
Global Energy (MTOE)

B Coal m Oil m Natural Gas B Nuclear @ Hydro ' Solar Wind m Biomass

The world could be wind,

water and solar in 50 years,
If just for political will...
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Data: BP Statistical View of World Energy (2018)
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World electricity generatio'n1 from 1971 to 2015 by source (TWh)
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waste?
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1. Excludes electricity generation
from pumped storage.
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wind, tide/wave/ocean, biofuels,
waste, heat and other.
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Source: World Energy Outlook, 2017, EIA QAe6811
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World electricity generation! from 1971 to 2015 by source (TWh)
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Procltictio)n
World coal! production from 1971 to 2016 by region (Mt)
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Source: World Energy Outlook, 2017, EIA 1. Includes steam coal, coking coal, lignite and recovered coal. 2. Non-OECD Asia excludes China. QAe6809
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World electricity generation! from 1971 to 2015 by source (TWh)
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Ietal R MERAENEQVASUPRIVAEIRES)
by Energy Source (Mtoe)
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Source: World Energy Outlook, 2017, EIA QAe6815
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World electricity generation! from 1971 to 2015 by source (TWh)
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World nuclear electricit -'ﬁfoduction from 19 _/i“-'t‘o,,;2015 by region (TWh)
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Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China. 2. Other includes Africa, Non-OECD Americas and the Middle East. QAe6817
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World electricity generati‘o'nl from 1971 to 2015 by source (TWh)
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Procltigiion
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Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China. QAe6820
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Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China. QAe6820
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Rreoduction
o World solar PV eIectric_ithy“"production from A'2()_d‘5' to 2015 by region (TWh)
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Source: Economist, Solar Energy Industries Association
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It will take a tremendous
amount of infrastructure for
renewables to satisfy a
moderate portion of
electricity demand.



Tinker. 2018

Populationiand Energy:

Forecast
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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ChangeineEnergy bemand 2016-2040
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Source: OECD, IEA, 2017
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Populationtand Energy.

The world could
* be wind, water
. and solar in 50
years If just for
political will...
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014



“No argument will
have a rational
effect on a [person]
who does not want
to adopt a rational
attitude.”

-Karl Popper
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Populationtand Energy.

98%
Ren ewable

Highly

unlikely,

and not
really

, = desirable
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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Populationtand Energy.

75%

Renewable
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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Populationtand Energy.

50%

Renewable
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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Populationtand Energy.
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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e e GSlohallEnergy 2065

Global Energy Mix
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D i GSlohallEnergy 2065
Global Energy Mix

- 25% renewables and
38% natural gas/nuclear

by 2065
is not business as usual. b
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e GSlohallEnergy 2065

Global Energy Consumption (MTOE)

By 2065

~7200 Tcf

~1500 Bbo
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Nzitural Gzs Cost of 3.1,),)]/
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The Global Resource Is Vast

Reserves and production are a
function of Price, Cost,
echnology, Policy and Demand
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U.S. Shale Gas
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ANnnuzl US 0Oil Procliciior
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EnVironmentalimpacts
RENEWADIES and Batieriess

. The sun and wind are renewable. |

The infrastructure to capture
them is not.
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COSEMISSIONS

CO2 Emissions (Million Tonnes)

Total Europe
H Total North America

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 pata: 8P statistical View of World Energy (2016)
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 Electric vehicle growth will not mitigate the demand
for combustion engines
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“Capitalism has worked

very well. Anyone who

wants to move to North
Korea is welcome.”

-Bill Gates
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f ENERGY ALLINCE Limited Access to Electricity Propagates Inequality
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nergy does not end poverty,

>

" but poverty cannot be ended -

e

without energy.
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helps lift the world from poverty =~ |

Nations will use the energy resources that

'non partlsan enérgy education is
V|tal to solve the “radical middle” challenges
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“Only when they must
choose between
competing theories do
scientists behave like
philosophers.”

-Thomas Kuhn



Climate Change is
the major issue of
our time, and
fossil fuels are

h.[he i

GEOLOGY
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Poverty is the
major issue of
our time, and
fossil fuels are
the solution
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Environment

Energy.
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Is civil energy discourse possible?

Economy

Can we find compromise 2 forward?
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Towards a Radical Mid_dle

A;p;l_...
-

. "‘_\A.sses‘«s:eth‘-e environmen’tal mpact of aII energy

?; "*' "-;. "*

. Focus energy policy on energy securlty
 Make energy effrcrency and energy storage tactrcal
+  Recognize ener_gy poverty as a critical challenge .-

. Understan'd‘tnat no form of energy IS good or bad

%sw,m Engage in Energy Education! @B
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