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1. Autonomous vehicles
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1. greenhouse gas
2. Eco-driving
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% / Vehicle Traffic influence
i | + Supporting feature components + Higher speed (in highway)
+ More accessories — mass increase -- Eco-driving
+ External accessories — -- Smoothing traffic flow: congestion
aerodynamic drag mitigation and intersection
connectivity
i | --Rightsizing/light-weighting -- Crash avoidance
# \_-- Fewer safety-related attributes -- Platooning

|’ ? Priority shift to de-emphasize performance
I in exchange for vehicle comfort and
productivity

I
A

Zarkadoula et al_, 2007
Barth et al., 2009
Beusen et al., 2009
22% 31% Acceleration condition
Wu et al., 2011 _
26% Deceleration condition

Sivak et al., 2012

| 4% Conventional vehicle

Lietal, 2013 ]

| 7% Hybrid electric vehicle The block represents the result if presented
in the form of a range

Rolim ct al., 2014 | 4.8% , . .
The line represents the result if presented in

4.6% City condition the form of an average value or justa

Barla et al., 2017 specific value.

2.9% Highway condition

0 10% 20% 30% 40%
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1. High speed
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1. Smoothing the traffic flow
2. Crash avoidance

3. Platooning

4. Weight change
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|-passenger car I -2.35%
Greenblatt et al.

- o ; Rightsizing Wadud et al,
dun mLI Lm ed I 225%

| 250% Brown et al.
1 Mackenzie et al.
use small ¢ -0 attr 3 Wadud et al.
upper bound lower bound fully AVs I 260%  More function
supporting Gawron et al.
\ o, 0 ?8% partially AVs attributes
5 10%

fully AV, .
ST81% pa.tl.lally Avs -1.40%

| ! 1 I I | I I | 1 I
1% 6% -5% -4% 3% 2% -1% 0% 1% 2% 3% 4% 5% 6%
Change in fuel consumption rate
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1. Supporting attribute energy consumption
2. Aerodynamic drag

3. internal combustion engine vehicle

4 battery electric vehicles

5 hybrid electric vehicle

6 plug-in hybrid electric vehicles

7 hydrogen fuel cell vehicles
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Fully-ICEV-upper bound -11.10%
Fully-ICEV-lower bound e e, 38s1%
Fully-BEV-upper bound -13.28%
Fully-BEV-lower bound [ — 11.63%
Partially-ICEV-upper bound [N ] -827%

Partially-ICEV-lower bound | ] 10.89%

Partially-BEV-upper bound (| -10.48%
|

Partially-BEV-lower bound 8.68%

50% -40% - -20% -10% 0% 10% 20% 30%

“ Eco-driving H Faster speed Supplementary note:
 Smoothing traffic flow = Crash avoidance The % on the right side

Weight change = Supporting attributes energy consumption illustrate the final results
® Aerodynamic change
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