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Technological Change: Dynamic,
Cumulative, Systemic and Uncertain

e Incremental — gradual (continuous)
and cumulative improvements

e Abrupt — radical, discontinuous and
disruptive as “gales of creative
destruction”
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Technological Uncertainty
Patented but not adopted smoke-spark arrestors

Source: J. White, American Locomotives, 1968.



Use of Passenger Transport
(per passenger-kilometer)
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Price of Passenger Transport
(per passenger-kilometer-hour)
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Use of Passenger Transport
(per passenger-kilometer)
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France - Growth in Motorized Mobility
(pass-km per day per. capita)
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A United States oil &guastransformation e
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The surge in unconventional oil & gas production has implications
well beyond the United States



Shale gas offsets declines in other U.S. natural gas production

sources

U.S. dry gas production
trillion cubic feet per year
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The Kuenkaew Family~

5:30pm, May 31, 1993 Ban Muaglé; Wa, Thailand # " R
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Motorized Mobility vs GDP/capita Y

Based on Schafer & Victor, SciAmer. October 1997:56-59
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E1 Path Dependentey of Vehicle Ownership Y
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Urban Transport Modal Split
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51 Transformation of Energy Systems Y
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£ Transformation of Energy Systems
One of 41 GEA Pathways
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Add as many mail coaches as you please,
you will'never get a railroad by so doing
Joseph A. Schumpeter

* New technological systems will not
emerge by simply adding current and
emerging technologies.

* A new paradigm Is needed with
convergence of innovative technologies.
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L1 Change of US Automobile CO, [

Emissions and Their Driving Forces
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Energy SuperGrid and Maglev Trains

Source: EPRI
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Potential Synergies between New Energy and
Transport Infrastructures: Asian “Supergrid”

Super Caoles

Power lines

Nei Mongol

Figure 3. A hypothetical supergrid energy
pipe could share a tunnel with high-speed,
long-distance trains. The pipe, with liquid
hydrogen at its core, would be surrounded
by electrical insulation, a superconductor
(here magnesium diboride), thermal insula-
tion, and a vacuum.
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Mobility and Communication

Through Time
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Vision of a Sailing Railway

Monorall using salls proposed by Henry R. Palmer in 1828
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