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Background: Plug-in Hybrid Electric Vehicles (PHEVs)

Factors Affecting Real World PHEV UF*

days with distance longer than
Electric Range (or days with
significant VMT, such as road trips)
will reduce the real-world UF

Range |:> Rea I'WO rl d Q Attained Electric Range** known

that increased load (HVAC, extra

(Effect of Temperature, Vehicle Uti I ity Fa ctor cargo, towing, ...etc.) or lower battery
& Road Conditions, Cargo load, efficiency in cold weather, reduces

...etc.) the attainable electric range

@ O Charging is the focus of this study
@ Charging
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@ Daily VMT U Daily VMT obvious that driving more

* https://doi.org/10.3390/wevj15100458
** Parker et. al. Extreme Heat Effects on Electric Vehicle Energy Utilization and Driving Range. Applied Energy 380: 125051



https://doi.org/10.3390/wevj15100458

Background: Perceptions about PHEVs

Basically No One Plugs in Their Plug-In
Hybrids: i olution.

Toyota has turned PHEV charging into a mobile game in its app. Sorta. INSIDEE Vs

Justin Banner - Writer; Manufacturer - Photographer; MotorTrend Staff - Photographer | Sep 18, 2025
[ LLUYE WHATS NEW ~  UPGRADE -~ MEDIA ~ login Register & Q Search

New posts  Search forums

POpular EV Models > Honda » Clarity »

Most Plug-in hybrid owners don't plug in....

- (O Feb 2, 2026 - &3 78 @ 944

‘32 3 4 Next»r

Feb 2, 2026 < #
General Motors CEO Mary Barra, speaking this week at the Automotive Press Association conference in Detroit, when

she discussed GM's plans for electric and hybrid vehicles.

“What we also know today with plug-in hybrids is that most people don't plug them in,” . "So that's why we're trying to be very
thoughtful about what we do from a hybrid and a plug-in hybrid perspective.”

Well-Known Member

Where do they get this information and how do they represent it as such a fact? I've never known any owners that don't plug-in. Guess |
don't get around enough. But | find this statement hard to believe at least in the United States. Of course, I've been limited to Volt and Clarity
owners which had reasonably sized batteries, but those owners are pretty serious to plug in whenever it is an option. | guess maybe it is also
true that gasoline and electricity breakeven prices are different than they are here. It is generally half as expensive to use electricity (off-peak
residential price) as gasoline here with gasoline running $2.75 or so per gallon. We also still have a reasonable number of free level 2 chargers at
workplaces and at retail shopping centers, hotels, and other commercial locations. Generally paid Level 2 public chargers are about the same or
a little more expensive than gasoline, but I'll still use them if they are convenient. | guess | can see if those economics shift because gasoline is
always less costly than electricity that | would change my behavior.

- Last edited: Feb 2, 2026
S
e

https://www.motortrend.com/news/toyota-plug-in-hybrid-charging-phev-game-app https://www.insideevsforum.com/community/threads/most-plug-in-hybrid-owners-dont-plug-in.20818/
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Background: Key Question

Factors Affecting Real World PHEV UF

@ Daily VMT U Daily VMT obvious that driving more

days with distance longer than
Electric Range (or days with
significant VMT, such as road trips)

Attained will reduce the real-world UF
Range |:> Rea I-WO rld Q Attained Electric Range known that
ae increased load (HVAC, extra cargo,
(Effect of Temperature, Vehicle Ut| I |ty Fa ctor towing, ...etc.) or lower battery
& Road Conditions, Cargo load, efficiency in cold weather, reduces
...etc.) the attainable electric range
@ O Charging is the focus of this study

@ Charging
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Are PHEVs being Charged?



Approach: Acquisition & Analysis of Vehicle Telematics Data

Telematics

B3 L iieeereereanad
tﬁ*a‘ >>> Cloud

i TFol—lo) .................. > A T
Vehicles w/ DCM Unpacking,
: Extracting &

O Compressed binary Downloading
data files on the Cloud
m Data Review Board
Request * Legal?
.................. > Ethical?
= Secure?

Local PC

“One-Sec/Line” Files

= Comma-separated value = Comma-separated value
(CSV) text files (CSV) text files
= One line summary per one = One data file per vehicle
whole trip of a vehicle = One line per one second of
= Data of multiple vehicles vehicle real time
within one file = Dozen (or so) data fields per
SAE International® = One file per data logging line
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Approach: Detecting Charging Events & Non-Charging

< Telematics Vehicle Data may not include Charging Event Information but one could Infer the

Occurrence of a Charging Event from observing an Increase in the Battery State of Charge
(SOC) in-between trips

% Using trip time signatures, one could

» Calculate the “Frequency of Charging” as the Number of Charging Events per Driving
Day

» Distinguish “Overnight Charging” (Happens between last trip of a day and first trip of
next day) from “Daytime Charging”

** We also consider a Threshold* for Low Frequency Charging (observed over some period of
time), below-which, we label the vehicle as Vehicle Consistently Not Charged, or “Non-
Charger”

* In current work, this threshold is set at One Charging Event per Ten Drive Days, but this can be a sensitivity parameter

SAE International®
WCX World Congress Experience 2026-01-0429



Approach: Three Classification Groups
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Approach: Real-World PHEVs Sample

« Random Sample in USA & Canada
 Full Calendar Year 2024

« Small SUV Size Category PHEVs

Sample Size 71 in Luxury Regular

USA 432 2,835
Canada 86 1,648
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Approach: Additional Metrics & Data Labeling
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Results

Luxury Segment

n=432 3.5%

All USA

All Canada
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4=0.84 n=2835 8.8%
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Regular Segment

4=0.71

Luxury Segment Regular Segment
n=222 54% =0.82 n =748 8.4% =0.72

California

M, =0.84

Washington
State

=1.02
n=1,186 =
n=76 1.3% ﬂ =0.91 11.6%

Northeastern
USA
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Conclusions

« The dominant/super-majority behavior for the Observed sample of PHEVs in
USA and Canada is PHEVs being Used as PHEVs

* In USA, ~2% to ~12% are Non-Chargers, varies by State/Region
* In Canada, only ~1% are Non-Chargers
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Future Work

» Studying relationships between Charging Behavior, Cost of Gasoline &
Electricity & Access to Charging
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Contact Information

Disclaimer: The research and expressed opinions in this work are solely those
of the authors, not necessarily representative of their Organizations

Thank you!

Karim Hamzal, Ken Laberteaux?

Toyota Research Institute of North America

1 Principal Scientist
karim.hamza@toyota.com

2Senior Principal Scientist
ken.Laberteaux@toyota.com
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