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Bidirectional Charging Study 2026

Objective

Initial Situation:

— Bidirectional charging is currently the focus of technical development and many political
discussions, with V2H, V2G and V2B gaining importance for the industry.

— Asgrid expansion lags behind EV growth, bidirectional charging is becoming a key enabler
for further e-mobility adoption and new business models for manu-facturers and energy
service providers.

—  With the recent German EnWG reform, the regulatory framework for V2G in Germany is
finally being put into practice. First offerings are on the market.

Research Questions:

— Which use cases for bidirectional charging are convincing? What are the usage drivers and
barriers from the customer's point of view? How big is the successfully addressable
market?

— Whatis the willingness to pay for V2x components? And what is the expected
remuneration?

— Whointegrates whom in V2x? Who do clients trust? Which differences are to consider
between target groups and different European markets?
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Target group
Survey:
— Target group: > Drivers of fully-electric battery cars (BEV), self-selecting sample
> Drivers of ICE cars, a census-based, stratified sample
representative by age, gender and region
— Survey: Online survey (CAWI)
— Market: France, Germany, Netherlands, Sweden, UK
— Recruitment: Multiple access panels
— Length of interview: 15 min
— Field phase: February 2026
Sample
— Total sample: N=11,177, thereof: N = 4,505 BEV driver, N = 6,672 ICE driver
of which:
— Germany: N =885 (BEV), N =1,284 (ICE)
- UK: N =984 (BEV), N = 1,242 (ICE)
— France: N =876 (BEV), N=1,591 (ICE)
— Netherlands: N =895 (BEV), N =1,304 (ICE)
— Sweden: N =865 (BEV), N =1,251 (ICE)
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Target group segmentation: BEV adopter segments

The study differentiates between three adopter segments
in order to identify trends.

BEV driver segmentation:

— The best-known model for the ramp-up of innovations segments adopters
according to the time of conversion (figure). It assumes (simplistically) that
the time of adoption correlates with motivation. (Criticism: Many EV
enthusiasts switch later due to the usually long car ownership periods.)

— This study therefore distinguishes between the date on which respondents
registered their first own EV. This results in three segments:

EV Pioneers EV Regulars
> 3years 2 to 3 years of < 2years
experience experience experience

If the results differ, this indicates a trend.
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Segments in the ramp-up of electric
mobility*:

Market |

share /

.

|
|
|
i > Time
Early 1 Early Late
Innovators Adopters :majority Majority Laggards
(2.5%) (13.5%) |} (34%) (34%) (16%)
|
!
Market share of BEVs

in Germany in 2025 (approx. 18%)

* The classification shown is based on Everett Rogers'
diffusion model (LINK).


https://en.wikipedia.org/wiki/Diffusion_of_innovations
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Target group segmentation: ICE adopter segments

The study differentiates between three EV adopter segments among ICE drivers
in order to segment respondents and enable projections.

ICE driver segmentation:

In order to gauge the interest of future EV adopter segments in V2X, stratified ICE drivers were surveyed as
well. Respondents were segmented according to their openness to purchase a BEV as their next vehicle.

Interest in a BEV*:

Yes,

No, definitely EV-

definitely 9% averse

not AL/ Yes, 31% EV-
22% probably :> 41% committed

No, "18%

probably not 28% 28%

Undecided EV-open

* "Ifyou had to buy a car now,
would you buy an electric car?"
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Dashboard for individual analyses

Deep dives into individual subgroups.

Only selected splits are shown in this Bidirectional Charging Study 2026 |-

d OC u m e nt Intro  Demographics Driving Charging ICE Reference Group Charging Tech at Home  Bidi Product-Market-Fit Vehicle-to-Home Vehicle-to-Grid  Vehicle-to-Building |
.

Car Status hd

The associated dashboard allows splits BiDi Case v

. . Charging
according to any other variables. ~
Germany
. United Kingdom Charging Location Reasons no Charging at Home
To log I n , p le a S e C o nta Ct yo u r U SCAL E France Where do you charge your [EV]? (Multiple answers possible) Why don't you charge at home? (multiple answers possible)

Netherlands

representative. Sweden

i ~
Time at Home home no electricity in garage 36%

o

20 40 60 80 0 10 20 30 40

Single-family House vs v

Apartment House good charging opportunities
Generations e
V2 V26 Spli G - public (customer parking spaces) no parking spot 23%
plit Group
Premium vs Non-Premium home owner doesn't want to
vs Tesla BEV public (normal charging) Install infrastructure® 22%
Premium vs Non-Premium i d charaing |
ublic (rapid charging in town
ICE public {rap a9 ! N328-831
only if charging location = home
EV Adopter Segments v N4.505 * only apartment houses
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Demographics and living situation

Parking situation

The vast majority of EV drivers have their own parking space at home.

a

No, | parkon
the street

(3)

4%

Yes

TOom No. | N =641
mmmm ’
flomm park on

the street Yes, personally

20%

assigned

Yes, shared
parking space

N =244
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89%

N=714

N =898

14%

N =86 N =162

=

N =776

30% )

N=119

USCALE

BEV

"Do you have a private
parking space?"

>

N =630

N =235
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Demographics and living situation

Parking situation

Also, the vast majority of ICE drivers have their own parking space at home.

o c~ O =

/\l No, I parkon

the street

Dooo N =353 N =609 N =565 N =642

moom
Aomm|  No, !

park on
the street

Yes, shared
parking space Yes, personally

assigned

N =340 N=134 N =371 N =154
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13% 7%
27%
87%
13%
39% 40%
68%
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ICE

"Do you have a private

: parking space?"

N =397

N =436
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Demographics and living situation

Parking time weekdays
BEV

Private parking space location =

W W — W — W —__— Wy W — directly/near my property/building:

"During the week:

When is your car parked athome in a

l e O - »
T o N N B N L N R
TR e s s oee
ERe ~ e e T e e
- —————

® - » . p— -

' 4
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|ICE drivers reference group

Next car purchase

Just under half of combustion engine drivers surveyed plan to buy their next (new or used) car in the

e

next 24 months.

in the next 6 months
in the next 12 months
in the next 24 months
in the next 36 months
in 3to 5years

in more than 5 years
don’t know

not at all
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=

18%

19%

15%

17%

N=1,284

N=1,242

26%

21%

O

N=1,591

18%

19%

15%

17%

-

19%

19%

15%

16%

N=1,304

USCALE

"When do you expect to

>

buy your next car?"

18%

20%

14%

16%

17%

N=1,251
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|ICE drivers reference group

EV purchase intent

Just around one third of those surveyed would consider a BEV. The number is slightly higher in the Next purchase # not at all:
Netherlands. For further analysis, the respondents are splitinto three EV adoption segments (EV- .,

. If you had to buy a car

committed, EV-open, EV-averse). I

Would you buy an electric

car?"

= e O - >

Yes, definitely

No, definitely not

Yes, probably

No, probably not

28% " Undecided 29%
N=1,226 ) N=1,225 N =1,558 N=1,270 N=1,218
- - n ‘\ ‘) p
averse committed
29% 19% )

EV-open
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Intro to bidirectional charging

Familiarity with bidirectional charging
BEV

. . ) . . L . . "In the context of electric
A solid one third of BEV drivers are familiar with the concept of bidirectional charging. cars, “bidirectional
charging” is often

Another strong third have at least heard of it. :
mentioned. Have you ever

N s 0 = o

No, | don’t
Yes, | know what
bidirectional
chargingis

know what it is
31% 31%

36%

| have heard of it,
but | don’t know
any details

N =843

N =848 N =943 N =837 N =826

© USCALE GmbH



18

Intro to bidirectional charging

Familiarity with bidirectional charging

As expected, the share of ICE drivers who are familiar with the bidirectional charging

O

conceptis lower than among BEV drivers.

. Yes, | know what %

bidirectional
chargingis

No, | don’t
know what it is

30%
| have heard of it,
/ butl don’t know

any details

Split: N =692 N =743
36% 30% | ves 44% 24%
heard of
EV-open w7y N o 14% 0 299 [68%

- % 685%
mreverse e 11 % 165 I78 %G

15 %

EV-committed
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"In the context of electric
cars, “bidirectional
charging” is often
mentioned. Have you ever
heard of it?"

= >

N =927 N =796 N =833

37% |a8% 30% [41% | 1% [28%
3o (USSR 14%{E0 a1% [USSHIT  17%{E 4av (G0
2040 66% T 12%{E 16T 16% [ aa% (8T
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V2H Assessment of usage drivers and barriers

USCALE

Preliminary remarks on the “vehicle-to-home" use case

In order to obtain as differentiated answers as possible on the various applications of
bidirectional charging, the respondents were divided among the three applications

— Vehicle-to-Home
— Vehicle-to-Grid and
— Vehicle-to-building (at work)

As an introduction, all respondents were given an explanatory text on the topic of
bidirectional charging.

"In the following, we would like to hear your opinion on bidirectional charging.

* Bidirectional charging means that your EV not only charges electricity but can also supply
electricity to your home or the grid, for example.

* This means that your car can absorb energy when the sun is shining, the wind is blowing or
demand is low, i.e. when electricity is available at a much lower price.

* When needed, your car transfers energy to your home or the public grid."

In order to give respondents a better understanding of the various use cases, the survey
provided a more detailed explanation of each use case. The explanatory text for vehicle-to-
home was as follows:

"With vehicle-to-home, your car becomes a kind of large power bank for your home. The car can
then supply electricity to your home when needed. You specify in the app when you want to
leave, and the control system ensures that you always have enough electricity in your car to
drive."”

© USCALE GmbH

Breakdown of respondents into use
cases:

BEV ICE
Vehicle-to-Building Vehicle-to-
Home
(at work)
10% .
20% 28%
Vehicle-to- 44%
Grid
46%
52%
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V2H Intro

Research methodology: measuring product-market fit

USCALE

An innovation solves a pain point and/or creates gain. At the same time, it always introduces new pain. Whether the product-market fit
of an innovative offering is attractive to a target group depends on the ratio between the gain and the new pain.

Identify gains and new pain,
determine net value added

Identify target group with
high net value added

Optimise product-
market fit

Determine net value added from gains and new
pains seen by the target group:

no
net value added
o @ C
[ ]
. °. e
L] /
. v I B
=z K3 Pt /
g QG\ ’ R °
2 o
% VPG\ B

C Lownetvalue added = unreachable target group
B Medium net value added = the ‘next’ segment

e High net value added = addressable target group
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Compare and prioritise product
variants and target markets:

31% 17%

24% 28%

29% 38%

= Option 1 more successful than option 2

Variant 1

15%

Variant 2

8%
37% 40%

19%  22%

Market A

Market B

= Market 1 more successful than market 2

I addressable target group
I the ‘next’ segment
unreachable target group

Prioritise and reduce barriers to
use:

To-Do3 To-Do 2

Prioritise and market usage
drivers:

USP 1

USP 2

USP 3
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V2H Assessment of usage drivers and barriers

Vehicle-to-home: product-market fit Ceev [ o)

"In summary: How do you
personally rate the advantages
and disadvantages of vehicle-
to-home?"

Bidirectional Charging Study 2026
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V2H Assessment of usage drivers and barriers

Vehicle-to-home: biggest usage driver

IO
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al Charging Study 2026
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BEV

Advantage # none:

"What do you think is the
biggest advantage?"
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V2H Assessment of usage drivers and barriers
Vehicle-to-home: biggest barriers to use

BEV

Disadvantage # none:

biggest disadvantage?"

»
Ly

|

Bidirectional Charging Study 2026

-

-
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| —— . —
—— ——
- —— -
L —
s — o —
O — —
o — —) -
| — . ——

| —— — . ——— - -
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V2H Intro

Research methodology: willingness to invest according to Gabor-Granger

The willingness to invest is assessed using the Gabor-Granger method, a survey-based pricing technique

that tests purchase intent at different price points to estimate respondents’ willingness to pay and derive
a demand curve.

e Seheme for I

value Gabor-Granger

. ] X
next Tlgher price ladder:
value next lower X
value Start
ar
Starting
point X
next higher X
value
next lower
value next lower
value

* 16-24h: on weekdays at least once “sometimes”
8-16h: on weekdays at least twice “sometimes”, or once “frequently / always”
4-8h: all remaining cases
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V2H Willingness to invest / expected returns

Willingness to invest BEV

"Initial estimates from reputable providers
suggest potential savings of up to € 200 to € 400
peryear per household.

- T A e GG . - - . In your opinion, would the wall charger + special
. e D gy e m— e — g~ -~ equipment for bidirectional charging be...?"
> (Survey method: Gabor-Granger with starting
e point€ 1,500)
»
fely}
0
5 S S R R R —
: S e . e e e ee. =-o-
>
© - R USRS DU — m—
m
S R DS U —m—
- RS RS U —— mm——
L
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V2H integration
Most important criteria for choosing a solution partner

s — e — . ———— — i — | —— ————— - — -
—— - ———

"And what would be the most
important aspect for you?"

-

Bidirectional Charging Study 2026
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V2H integration

Trust in solution partners (overview)
BEV

Aspects # none:

T e ey A P - " —— —y - — "For an integrated solution at
h :
——————— — — A G- — — — G - . A g—— ome

Which provider do you trust most

to meet your requirements?"

e B B B B
e . . -
_ -
— e (D ~ - - -
" cm— - - L -

-
- = - L -
— .- ' - .- .-

Charging Study 2026

Bid ectional
'
'

'
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V2G Expected remuneration .%OQ‘

Expected remuneration (all markets)

"Let's assume that your electric caris at home for [...] hours a
day and is available for vehicle-to-grid (V2G) use. You allow

your utility company to use your car for V2G during this time.
T —— ———— —— - ——— W — ~  ——

How much would you need to earn annually to participate?
S — ——— ——) A — — . —

- If you had your car connected for an average of [...] hours per
- —— @ & g ——— day and the utility company paid you [Euro] per year, would
o you participate?
-
- BEV 4-8h 8-16h 16 - 24h
o0
0 -
B . - - S - -
3 . - - e - -
o A
c -
o
B ) - . » S e W e ™ = -
“ . . e
. »
@ - . - R

-

. > oun e

® =
-
- -
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