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ParaChoice enables parametric analysis across factors
that influence the vehicle, fuel, & infrastructure mix

= Captures changes to the Light Duty Vehicle (LDV) stock through 2050 and
its dynamic, economic relationship to fuels and energy sources

= Provides a system-level analysis layer with input from other DOE models
to explore the uncertainty and trade space (with 10,000s of model runs)
that is not accessible in individual scenario-focused studies

= Models dynamics and competition among LDV powertrains and fuels using
regional-level feedback loops from vehicle use to energy source

= Technologies are allowed to flourish or fail in the marketplace

= We seek to identify:
= The set of conditions that must be true to reach performance goals

= Sensitivities and tradeoffs between technology investments, market
incentives, and modeling uncertainty




Modeling Approach: System dynamics enables
feedback between energy supply<-->energy carrier<--
>vehicle
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Modeling Approach: The model has many segments to capture

the different niches of LDV consumers

| Vehicle Stock Segmentation

Powertrain

S
S| Hybrid

SI PHEV10
S| PHEV40
cl

Cl Hybrid

Cl PHEV10
Cl PHEV40

Housing type

E85 FFV
E85 FFV Hybrid
E85 FFV PHEV10
E85 FFV PHEV40
BEV75

BEV100

BEV150

BEV225

CNG

CNG Hybrid
CNG Bi-fuel

* Single family home without NG
* Single family home with NG

e Other

State

48 CONUS +
Washington, DC

Size
Compact
Midsize
Small SUV
Large SUV
Pickup

Driver Intensity

High
Medium
Low

Density
Urban
Suburban
Rural

Age
0-46 years

Geography
Vehicle

Demographics

Fuels
Gasoline
Diesel
Biodiesel
Ethanol
Electricity
CNG

Energy Sources
Petroleum

Natural Gas

Coal

Biomass
Solar/Wind




Parameterization helps account for uncertainty in commodity
prices, technology performance, modeling assumptions, etc.
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Example results: Parametric studies focus on one, two, and all
parameter variations to explore the trade space

Sample output from a single-
scenario model run
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Summary

ParaChoice provides a parametric approach to vehicle choice modeling
that includes feedback loops to fuel production and raw energy stocks.

Parametric approach reveals the sets of conditions that must be true to

reach performance goals and the tradeoffs present in the uncertainty
space.



