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* The Transportation Pathways Model does more t
scenarios; parametric analyses allow for:

— Tradeoffs between concepts such as technology and market incentives

— Sensitivity analyses of market, technology and model uncertainty

* Model the dynamics and competition in the transportation sector using
regional-level feedback loops from vehicle use to energy source
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CONCLUSIONS

* |CEs still dominate the fleet for next 30-40 years

* ICE efficiency improvements beyond CAFE guidelines are the most direct
path to meeting GHG emissions targets

— Even if EVs have deep penetration in the fleet, the PHEVs still rely heavily on
combustion technology

— Aggressive GHG reduction targets cannot otherwise be met without imposing a
significant carbon tax, cleaning up the electricity grid sources and/or removing
carbon from the fuel

* Obama’s electric vehicle target is feasible, but greater EV adoption could

occur with if consumers considered lifetime ownership costs
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EVs can have a noteworthy impact on
GHG/mile reduction, depending on IC
efficiency, assuming natural gas
displaces some coal from the mix

Improving ICE efficiency does not dramatically harm

EV adoption rates because PHEVs benefit as well

Are they a worthy means to an end?
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Baseline GHG emissions/mile is projected to
decrease 50% from 2010 values by 2050
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on fleet growth assumptions, so we normalize
by fleet mileage)

§ & ¢
5 8 2

GHG emissions [gimile]
g

Simulation Time

2010->2050 GHG/mile Reduction

ef
o
)

o

2050 Elec powertrain eff [mpk'
w

9 24 29 3540 45 5156 61 67 72 77 83 88 9
Combustion powertrain eff 1

GHG emissions reduction

236¥5 2015 2020 3025 2030 2035 3040 2045 2050 2085

Could an ideal EV world meet GHG reduction targets without extensive
ICE powertrain improvements?

Ideal conditions: 1) NG displacement of coal 2) Free batteries 3) 9+ year payback
period 4) No range or recharging penalties 5) High vehicle turnover rate

20% ICEs in the fleet and 20% of the
mileage is supplied by liquid fuels.
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To achieve aggressive 80% GHG
reduction targets without a leap in ICE
efficiency must:

*Use extreme policy measures to
discourage GHGs

*Charge EVs using zero-carbon sources
(solar or wind)

*Remove carbon from the fuel
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