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In today's remarks | will:

1. Provide some motivation and background.

2. State the problem | am addressing in general
terms.

3. Consider why people persist in making
deterministic forecasts when it is very clear that
such forecasts are often close to meaningless.

4. Suggest some alternative strategies.

5. Conclude with a few thoughts on where we
should go from here.



There are some future
even t S e

éthat can be preci g oo
predicted. For example, thanks
to Newtonian mechanics we
can confidently say that there
will be a total eclipse of the sun
on September 4, 2100.

Indeed, we can even say that to
within a fraction of a second,
the moment of maximum
eclipse will occur at 16:57:52
GMT.

Source: wikipedia; geogdata.csun.edu.
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we can predict U.S. oil or gas prices to = 50% in 10, let

alone 50, years.
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Prices crashed for both
commodities during the
national recession as
demand fell globally and in
the U.S.
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Oil prices recovered
strongly while natural gas
supply still exceeds flat
domestic demand

Oil and natural gas prices $105.74

tended to track each other )

until about 2009 when the Crude Oil

natural gas boom led to
2 oversupply
o~
S
o~

Natural Gas
$13.54
$0 T T T T T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Source: headwaterseconomics.org.
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Here is a summary of forecasts
of U.S. primary energy
consumption for the year 2000
compiled by Smil (2003) as a
function of the date on which
they were made.
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And here are forecasts of U.S.
primary energy consumption for the
year 2000 compiled by Greenberger
In the early 1980s compared with
three scenarios developed by the
Ford Foundation Energy Project.

Figures from Morgan and Keith, 2008
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EIA - AEO
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U.S. energy-related carbon dioxide emissions in recent AEO reference cases
percent change from 2005
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Predictions of when China would
passthe U.S. [T—m v~
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The year in which EIA
projected that China's total
primary energy would
exceed the U.S. has steadily
moved closer.
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China's energy consumption
actually exceeded that of
the U.S. even sooner.

[ ]
[=]

= 2011 projection
== == 2010 projection

uU.s.

w
P R |

o
P R

Percentage of Total World Energy Consurpption
o )
a1 M I

[}
PRI BT

Data for plots from Energy Information Administration, 0
. . . . 1980 1985 1990 1985 2000 2005 2010 2015 2020 2025 2030 2035
International Energy Outlook. Figures from Maxine Savitz.
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éas a consequence, today

States are the two largest emltters of CO2 by a very

large margin. ¢
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GLOBAL ENERGY BANQUET S
In2011, the globe consumed the 3
equivalent of 12,275 million tonnes

of oil. Figures for the top 50 naticas

show how important fossil fusks

remain; they supphed 87%

of the world's energy
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In today's remarks | will:

Provide some motivation and background.

. State the problem | am addressing in general

terms.

Consider why people persist in making
deterministic forecasts when it is very clear that
such forecasts are often close to meaningless.

Suggest some alternative strategies.
Conclude with a few thoughts on where we
should go from here.
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The basic problem:

value of
attribute 2

value of
attribute 1
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For example:

2012 U.S. retall

electricity sales
(through September)

Average cost
per kWh
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Back to the basic problem:

A, (t=future)
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But the future IS uncertain:
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We all know about such
"cones of uncertainty"

Source: NOAA.
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What creates uncertainty
about future values?

| o

ARandom physical i ‘*,\1"\
=
processes. i

AChoices by key
decision makers.

AEmergent
consequences of many
iIndividual "agents."

ANew technology

Figure sources:jimmyakin.com; www.kutl.kyushu-u.ac.jp; www.moonmentum.com; hardygreen.com; i.telegraph.co.uk; 3.bp.blogspot.com;
memory.loc.gov ; vneagoie.wordpress.com; wikipedia. 17



