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EV Benchmarking Study 2023
Initial situation

Compared to combustion engines, which have
been optimised for over 100 years, battery-electric
vehicles are still in their infancy.

What new use cases arise from electric driving?
How must the e-specific concepts be designed? To
be successful in competition, manufacturers need
systematic customer feedback as early as possible.

This study describes in detail the usage habits,
problems and recommendations of 4,522 e-car
drivers in Germany.
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EV Benchmarking Study 2023
EV-specific use cases and features requested

— Driving

Range

Eco-modes

Regenerative braking
Driving and functional noises

USCALE

— Display and operating concept

* Range indicator

» Charging indicator

+ Energy Monitor

« Other displays in the cockpit

Functions used
Usage habits
Problems
Recommendations

— Connect app

* Functions used

+ Usage habits

* Problems

* Recommendations

I(/y _

— Charge management

Route Planning, Thermo-Mgmt.
Charging settings, charging capacity
Charging mgmt., charging problems
Accommodation of charging cable,

position of charging port

— Heating and air conditioning

- » Pre-conditioning, heating, air
q % conditioning
" @" —— « Usage behaviour

* Problems
» Recommendations
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EV Benchmarking Study 2023
Survey structure

Owners of e-cars were asked about EV-specific features according to...

"How often do you use ...?" : = ! \"?\ \

Usage habits "Which of the following functions do you use...?" !‘)F =

4

"Have you already had problems with ...?"

Problems "What kind of problems have you had?"

"How mature are the technical concepts
of your [brand] ... regarding ...?"

Concept maturity

Recommendations "Do you have any recommendations to [brand] on
to manufacturers e
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Methodology
Target group

Sample:
— Target group: Drivers of Battery Electric Vehicles (BEV)
— Total sample: N = 4,522
— Holding period: Average approx. 12 months
— Company car share: 16%
Survey:
— Survey: online
— Countries: DACH
— Recruitment: Social Media
— Questionnaire: 87 questions, of which: 16 free text
guestions
— Interview duration: approx. 20 - 25 min
— Field phase: April - May 2023
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EV Benchmarking Study 2023
Added value of the study for manufacturers

Product management

The studies show product managers which features are used how and
what problems users have with them. This helps in the prioritisation of
features and the definition of customer benefit criteria.

Concept quality and quality management

Currently, there are no cross-competitive quality studies with EV-specific
focus and sufficient sample. The study enables the development of
requirements for concept quality and provides important input for error
correction.

Development

The study cannot prescribe technical criteria, but it enables the derivation
and calibration of technical specifications via clients:

1. Confirm own concepts: Which concepts are confirmed by customers and can be
further blocked and rolled out?

2. Revise own concepts: Which concepts need to be adapted and if so, how?

3. Learning from competitors' concepts: Which competitors' concepts are viewed
positively and should be examined for an acquisition?

© UScale GmbH

USCALE




USCALE

EV Benchmarking Study 2023
Possibilities for detailed analysis

Manufacturer with few vehicles in the study

The study shows problem areas of the brands with sufficient market share.
Manufacturers with only a few vehicles in the study can understand the
complaints about the vehicles and check their own product concepts or
specifications for possible similar problems.

Deep Dives 1: Verbatims

This document is a summary of all brands. The details with over 20,000
pre-clustered open mentions of the participants help with the exact
analysis.

Deep Dives 2: Follow-up survey

UScale has the contact details of almost half of the participants. This
means that in many cases personal contact can be established between
the manufacturer and the EV driver.

Deep Dives 3: Oversampling

UScale offers to carry out the present survey, adapted if necessary, also
with the manufacturer customers.
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EV Benchmarking Study 2023
Database for own analysis

Deep dives to individual
brands, models and
subgroups.

i Uscale X+

Th IS d OCU m e nt O n Iy S h OWS « > C # uscale.crunchio/dataset/c658d65fa54c4d85a29b70415057136f/dashboard/4202a3e997a24587ad Sbb66a07b0d8dS5 Hilters=%TB edabc2 560dafd24f893ffc 3451157 Th " %5B1%50%7... 12 @ [
Spl ItS at brand Ievel and nO (®USCALE EV Use 2023 Norway - wmarrwve | e canach

. . Introduction Driving/Living/Charging Range & Charging Power Driving HVAC HMI Sat Nav Connect App Charging Charging Cable & Port Summary Demographics q
verbatim mentions.

S ’ Charging Power | Max. AC Charging Power (own EV)  Charging Power | AC Charging Capacity Evaluation
|

‘What is the AC charging capacity of your [make]?

The associated dashboard e e S

=nt of the AC charging power of your [make], how would you rate the follawing AC charging

Wgood W acceptable B not acceptable

shows the differences at i ~
model level and verbatim o e ~ I
mentions for each model. - - “ll

20 40 60 80 100

To register, please contact “
kontakt@uscale.digital. T

Charging Power | Max. DC Charging Power (own EV) Charging Power | DC Charging Power Evaluation

What Is the approximate maximum DC charging Independent of the DC charging power of your [make], how would you rate the following DC charging
capacity supported by your [make]? capacity

o 20 a0 &0 Wverygood W good M accepiabie W not accepiable

so kv il
75w [l
o0 kv Il
150 kv [
200 kv [13%
250 kv I
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EV Benchmarking Study 2023
Content

} 1. Management summary

2. Target group

1. Brands + Models
2. Demography

3. Survey results

1. Driving behaviour, range, eco mode, regenerative
braking

Vehicle acoustics (NVH) and functional noise
Heating and air conditioning (HVAC)
Operating and display concept (HMI)
Navigation

Connect app

Charging behaviour and charging capacity
Charging socket & charging cable

Charge management

10. Overall rating & recommendations
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EV Benchmarking Study 2023
Management summary

© UScale GmbH

Significant decline in the
recommendation rate (NPS).

Although the technology is improving, the
NPS values across the entire market are
declining.

With the entry of new customer groups,
expectations and thus demands on
manufacturers are rising faster than
vehicles are getting better.

USCALE

Net Promoter Scores (NPS) 2023
(brands weighted according to market share)

NPS

2022 2023

N = 3.446 N =4.522
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EV Benchmarking Study 2023
Management summary

© UScale GmbH

Very big differences between
the brands.

While Tesla is once again convincing
on many topics that are important for
EV drivers, other brands are lagging
behind with some new models.

Besides Porsche and BMW, the
Korean brand group around Hyundai is
particularly convincing.

USCALE

Net Promoter Scores (NPS values)

Tesla
Porsche
Genesis

BMW

Kia
Hyundai
Volvo
Skoda

Dacia

Polestar

Mercedes
Fiat

MG

Mini

VW
Ford
Cupra
other
Audi
Renault
Smart
Honda
Opel
Peugeot
Nissan
Citroén

-47
-48
-52

-55

63
53
53
48
38

34
34
30

26
25
13

O N~

-10

N =29 - 787 per brand
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EV Benchmarking Study 2023
Management summary

© UScale GmbH

Great need for action in all e-
specific topics.

The respondents see three major
thematic areas with a particular need
for action:

Range and charging capacities.
2. E-specific functions, such as route and
charge planning and displays.

3. Software and connectivity, especially
the functionality and reliability of the
Connect app.

USCALE

Topics with a particular need for action:

range
consumption
charging power

indicators & UX
route planning
charging management

connect app
software quality

vehicle quality
sounds

N = 4.522

E-specific
38% functions

Charging +
range

Connectivity
+ Software

Quality

"In summary:
What should [brand] work on as a priority?"
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Content
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1. Driving behaviour, range, eco mode, regenerative
braking
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Connect app
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Target group
Motivation

For the first time, fun to drive is more important

than sustainability. "What was the main reason for
you to get involved with e-cars?"

(multiple selection possible)

The most important reasons for an e-car lie in
the triad of driving experience, sustainability driving experience
and cost aspects.

76%

ecological reasons 70%

While in previous years ecological motives lower operating costs 70%
were in the foreground, this year ecology was

"overtaken" by fun to drive. innovative tech
Among the others, coupling with the PV state subsidies
system is mentioned most frequently. political reasons

availability ., - tax advantage
enterprise policy

P 7

politics 0%

curious about technology £i752%
new car wanted [

driving profile

social image

PV syste‘m —~ other

N =4.522

performance
cost benefits

environment
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Target group
Brands

All relevant brands included in the study. Brand

representations weighted by market share according to
the German Federal Motor Transport Authority (KBA).

The brand distribution follows the slowly increasing
model range of e-vehicles in the market.

The survey was conducted without quotas. All graphs
on problems and concept maturity in this document are
therefore weighted according to the market share of
the brands. The weighting was based on the
manufacturers' market shares in 2022 in Germany
according to the KBA.

The graphs in this document include all brands with a
sample above 30. As an exception, Citroen has been
included in the evaluation with a sample size of 29, but
marked with *.

© UScale GmbH

Tesla
VW
Hyundai
Skoda
Kia
BMW
Renault
Audi
Mercedes
Opel
MG
Cupra
Polestar
Dacia
Peugeot
Ford
Fiat

Mini
Volvo
Genesis
Smart
Porsche
Honda
Nissan
Citroén
Seat
Jaguar
Aiways
Mazda
other brand

USCALE

"What kind of e-car do you
have (brand)?"
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Target group

Models

Models with sufficient market share in the
sample.

All graphs on problems and concept maturity are
weighted by brand market share.

There is no weighting by model within the brand.

© UScale GmbH

TeslaY

VW ID.3

Tesla 3

Skoda Enyaq iV
Hyundai IONIQ5
VW ID.4
Renault ZOE
Hyundai KONA Electro
Kia e-Niro

VW e-up!
Hyundai IONIQ Electro
Cupra Born
Polestar 2
Dacia Spring
Kia EV6

Opel Corsa-e
Audi Q8 / e-tron
Ford Mustang Mach E
VW e-Golf
BMW i3

Tesla S

Fiat 500e
Peugeot e-208
BMW i4

Mini Cooper SE
Genesis GV60
Audi Q4 e-tron
Porsche Taycan
MG MG4
Honda e
Renault Megane
Kia e-Soul

BMW iX3

Volvo XC40
Mercedes EQA
other

USCALE

"What kind of e-car do you
have (model)?"

439

f 623
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Target group
Company car

The share of company cars is still low.

"Is your [brand +
model] a company
car?"
In contrast to combustion vehicles, the share of
company cars with e-cars in the study is only
16%. Company car

With the market launch of further models in the
typical German company car segments, this
share is expected to increase in the medium
term. Private car
Compared to 2022, the share of company cars
has not changed.

N =4.522
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Content
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2. Target group

3. Survey results

> 1. Driving

—  Driving behaviour

— Range

— Eco mode

— Regenerative braking

Vehicle acoustics (NVH) and functional noise
Heating and air conditioning (HVAC)
Operating and display concept (HMI)
Navigation

Connect app

Charging behaviour and charging capacity
Charging socket & charging cable

Charge management

10. Overall rating & recommendations

© 0N Ok WD

© UScale GmbH

USCALE




Driving behaviour

Mileage

E-cars with higher average mileage than
combustion engines.

The average annual and weekday
mileage is higher than that of
combustion vehicles at 12,670
km/year*.

The mileage was queried in the clusters
shown, which is why no average values
can be determined.

* DAT Report 2023

19 © UScale GmbH
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"Approximately how many
kilometres do you drive your
33% [brand + model] per year?"

< 5k 5-10 10-15 15-20 20-25 25-30 >30

Mileage [1000 km / year]

N =4.522

"How many kilometres do you
drive your [brand + model] on an
18% 1794 average weekday?

0
13@12%

8%

10%
0
5% AL

4% 5, 4%

<10 10- 20- 30- 40- 50- 60- 70- 80- 90- >100
20 30 40 50 60 70 80 90 100

Mileage [km / weekday]

N = 4.522
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> 1. Driving

—  Driving behaviour

— Range

— Eco mode

— Regenerative braking

Vehicle acoustics (NVH) and functional noise
Heating and air conditioning (HVAC)
Operating and display concept (HMI)
Navigation

Connect app

Charging behaviour and charging capacity
Charging socket & charging cable

Charge management

10. Overall rating & recommendations
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Range

Real ranges

Slightly increased ranges.

"What is the "real" summer range
of your [brand] approximately?"

The actual range of the e-cars of the
respondents is 323 km on average (weighted 38%
average over market shares).

0
27% 4%
Compared to last year, the range has only

slightly increased by 4% (12 km).
8%
0% 3% 0%

<100 100- 200- 300- 400- 500- 600 +
199 299 399 499 599

Range in km

N =4.444
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Range

Real ranges

First-placed Tesla is followed by two non-
premiums, Kia and Ford.

The actual ranges of the models differ
greatly.

The top 10 places are occupied by six
premium and four non-premium brands. The

Korean manufacturer Hyundai is represented
in the top 10 with all three of its brands.

* small sample (N < 30)

© UScale GmbH

all

Tesla
Kia

Ford
Mercedes
Skoda
Genesis
Porsche
Polestar
Hyundai
Audi
Cupra
MG
BMW
Volvo
VW
Renault
Opel
Citroén*
Peugeot
Fiat
Dacia
Nissan
Honda
Smart
Mini

4%

7%

8%

4%

11%

11%
4%

6%

6%
4%

+ 94%

USCALE

"What is the "real" summer range
of your [brand] approximately?"

8%

2

27% o 38% e

I 3800 i T S 8%
L7 61% |

T e 4% s e e 11%
509 I

90 I A2% e LT - 7%
P 56% e e

£ e 55% s e e

T 20% e 35% e - 5%

13% 550 e

17% o 61% R
27%  n36% e

e 82% = 7%
+ 0 29% o 43%  mmEEem
16% = 22% B30 = 7%
58% L 38% 1
14% 55% 3% <100 km
+ 71% C23% 100 - 199 km
16% 70% 13% 1 200 - 299 km

77 300- 399 km

L 20% 62% 13%
— e I 400 - 499 km
78% w20%= M 500 -599 km
60% 40% M 600 + km
N =29 -768
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Range
Range assessment

WLTP ranges beyond 400 km good, "Regardless of the range of your
beyond 500 km mostly very good. e-car:

How would you rate the following
"real" summer ranges for an all-
electric vehicle?"

WLTP ranges of around 300 km are rated

critically by the vast majority. WLTP ranges 200 km :Lg% 37% 59%
above 400 km are rated good or very good
by around 90% of respondents. 300 km 53% 10%
Compared to last year, the proportion of 400 km 1%
"very good" ratings in all areas falls by 1 to 10%
4%, so expectations are rising. 500 km R 1
600 km 3%
I very good
good
acceptable

not acceptable

N =4.522
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> 1. Driving

—  Driving behaviour

— Range

— Eco mode

— Regenerative braking

Vehicle acoustics (NVH) and functional noise
Heating and air conditioning (HVAC)
Operating and display concept (HMI)
Navigation

Connect app

Charging behaviour and charging capacity
Charging socket & charging cable

Charge management

10. Overall rating & recommendations
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Eco mode
Feature

Eco-mode used by nearly half of the
respondents.

The vast majority of respondents own a vehicle
with an Eco Mode. Around half also use the
Eco Mode.

Striking:

— Dirivers of vehicles with long ranges, such
as Kia and Genesis, also often use Eco
Modes.

— Even drivers of premium brands use the
Eco Mode.

— Polestar and Volvo, two brands that have
been particularly criticised for their high
fuel consumption, do not have an Eco
Mode to a large extent.

* Small sample (N=29)

25 © UScale GmbH
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Kia
Dacia
Mini
Hyundai
Nissan
Genesis
BMW
Citroén*
Porsche
Renault
MG
Opel
Smart
VW
Mercedes
Peugeot
Audi
Cupra
Skoda
Fiat
Polestar
Ford
Tesla
Volvo
Honda

10%
N=29-787

USCALE

"Do you use Eco Mode in your
[brand] for more range?"

(Other designations may be used for
your [brand]).

—15%

[ yes
[ no

not available
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Eco mode

Problems

Too little heating power as the main problem of
the Eco mode.

70% of users say they have no problems with
the eco mode.

heating capacity too low
The most frequent complaint is that the heat final speed too low
output in eco mode is too low. In addition, a

low final speed or acceleration and too little no effect
effect are criticised. acceleration to low
paternalism

The other mentions miss a last mode or often
criticise the conceptual design. no last mode

don’t work properly

other
other /_

none
21%

no configuration possible no last mode

4%

4%
9%

too little heating output <l 119%

too much power

too little cooling capacity

Vmax too low does not work properly

© UScale GmbH

5%
5%
5%
2%
2%
1%
6%

USCALE

"Have you had any problems using

the Eco Mode?"

(multiple selection possible)

14%

N =2.093
(only if use ECO mode = yes)

71%
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Eco mode

Concept maturity

On average, medium need for action on the Eco

Modes.

The weighted mean across all responses at

1 = poorly developed
2 =in need of improvement

3 = well developed

is 2.59 points.

2022 for comparison: 2.53 points.

© UScale GmbH

all

BMW
Kia
Genesis
Mini
Hyundai
Mercedes
Nissan
Dacia
Honda
Tesla
Porsche
Renault
Fiat
VW
Audi
Cupra
MG
Opel
Citroén*
Smart
Ford
Peugeot
Polestar
Volvo
Skoda

USCALE

"How mature are your [brand
+ model]'s technical concepts
on Eco Mode?"

46% 27% 4%
71% 14% 2%
69% 15% 1%
68% 12%
68% 19%
68% 16% 1%
60% 21% 3%
54% 28% 2%
53% 38% —1%
50% 25%
47% 12%
45% 36% 2%
44% 34% 5%
40% 26% 2%
38% 27% 3%
37% 28% 8%
37% 27% 6%
36% 33% 2%
34% 39% =—10%
33% 30% 19%
32% 36% 2%
31% 31% 9%
29% 46% 119%
28% 37% 4%
27% 43% 3%
25% 32% 2%
N=12-737

(only if ECO mode is used # no ECO
mode available)

well developed

in need of improvement
poorly developed

don’t know



Eco mode

Accepted restrictions

Restrictions on driving performance accepted by many.

Interventions in charging speed not acceptable.

Only 5% of the respondents
completely reject restrictions through
the Eco Mode in favour of the range.

Of the remainder, around three
guarters accept limitations in
performance, and almost one in ten
accepts limitations in air conditioning.

c

28 © UScale GmbH

acceleration

top speed

heating

air con

omfort for passengers
charging speed

don’t know

none!

USCALE

"Which restrictions in favour of
range do you find most
acceptable?"

43%

N =3.926

(only if ECO mode is used # no ECO
mode available)
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Eco mode

Recommendations

Greatest need for action in the revision of the "Do you have any
concept. recommendations to

"less power to save [brand] on Eco Mode?"
ok, but I don't want to

freeze"”. (multiple selection possible)

Over 40% would like to see an improved
concept.

43%

"Fogging up
the windows"

"No automatic
activation from 50 km
remaining range".

improve concept
Concrete improvements relate to the
introduction of a last mode, better UX and last mode
higher savings through the eco mode. improve UX
One in ten says he has no need for the Eco increase effect
Mode.
allow configuration

other

no need

N =972

Access to all clustered verbatims
in the (English) dashboard
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Content

© UScale GmbH
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1.

© Nk WD

Driving behaviour, range, eco mode, regenerative
braking

Vehicle acoustics (NVH) and functional noise
Heating and air conditioning (HVAC)
Operating and display concept (HMI)
Navigation

Connect app

Charging behaviour and charging capacity
Charging socket & charging cable

Charge management

10. Overall rating & recommendations
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Overall assessment

Net Promotor Score (NPS)

For the first time, NPS values are clearly
decreasing.

Despite many new models and improvements in
many areas, the NPS score for the overall field
is falling compared to 2022.

With the entry of new customer groups, the

expectations of EV drivers are rising faster than
the vehicles are getting better.

© UScale GmbH
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"In summary:
How likely is it that you would recommend
your [brand] to a friend or colleague?"

Detractor

Promotor

36%
Passive

N =4.522

2022 2023



Overall assessment

Net Promotor Score (NPS)

Big differences in the brands.

The differences in NPS values between the

brands are enormous:

Tesla 63
Porsche 53
Polestar 28
Genesis 53
Kia 38
BMW 48
Dacia 30
Skoda 34
Hyundai 34
Volvo 34
Fiat 25
Mercedes 26
MG 13
Cupra 6
VW 7

Ford 7

Audi 2

Mini 8
Renault -2
Smart -4
Honda -10
Opel -47
Peugeot -48
Citroén* -55
Nissan -52

* Small sample (N=29)
32 © UScale GmbH

all

Tesla
Genesis
Porsche

BMW

Volvo
Hyundai

Kia
Skoda
Dacia
Mercedes
Fiat

Mini
Polestar
Smart
Audi
Ford
VW

MG
Renault
Honda
Cupra
Nissan
Peugeot
Opel
Citroén*

USCALE

"In summary:

How likely is it that you would recommend
your [brand] to a friend or colleague?"

36%

53%
31%
37%
43%
43%
53%
39%
35%
52%

30%
36%
31%

N =29 -787

2% . 65%

25% I=6%

27% =10%

28% =9%
30% me=11%
36% W= 15%
36%  mmm=15%
42% =10%
38% = 14%
43% = 14%
40% = 17%
44% = 16%

31%  31%

=10%

[ Promotor
Passive
[ Detractor
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Summary

Problems

Problems with charging, noise and the

Connect app as the most frequent complaints.

The respondents mention high problem
frequencies across all areas.

The biggest complaints are about charging,
annoying noises and the Connect app.

© UScale GmbH

General Charging
NVH

Connect App

Sat Nav

Thermal Mgmt.

HMI

Regenerative Braking
Charging Monitoring
Charging Settings
HVAC

Eco Mode

N =1.762 - 4.522

USCALE

"Have you already had
problems with ...?"

[ yes

no
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Overall assessment
Problems (brand comparison)

"Have you had any problems with...?"

=

Many problems, big differences
between the brands.

=

= 3B

= = ==

a
-

=

TR TR TR
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Summary

Final recommendations to manufacturers

Clear recommendations to the car

manufacturers.

In total, the respondents see a need

for priority action in many areas.

However, there are major differences

between the brands (see following
pages).

© UScale GmbH

range
consumption
charging power

indicators & UX
route planning
charging management

connect app
software quality

vehicle quality
sounds

equipment
other

42% believe that OEMs should

Reading example:

work on range as a priority.

40%
16%
23%
[ 12%
14%
N = 4.522

USCALE

"In summary:
What should [brand] work on
as a priority?"

Charging +
range

e-specific
functions

Connectivity
+ Software

Quiality

(multiple selection possible)

39%

29%

44%
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Overall assessment
. "In summary:
Recommendations (brand comparison) What should [brand] work on

as a priority?"
(multiple selection possible)

~———
.
- —

T I TR T
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EV Benchmark Study 2023
Final recommendations to manufacturers

Big differences between the brands.

T €11 e "
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"In summary:

What should [brand] work
on as a priority?"

(multiple selection possible)
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About UScale

— UScale advises manufacturers of vehicles and charging
technology, energy suppliers and service providers on the
customer-oriented design of offers and the development of KPI
systems for customer perception.

— UScale's work is based on customer insights studies on all
touchpoints of the e-mobile customer journey and a
development framework for product market fit for digital and
innovative products.

— UScale is the only provider of a panel specialised in e-mobility with
over 8000 panellists in the German-speaking region.

— UScale makes the customer perspective tangible for managers,
engineers and IT'ers.

— UScale has extensive industry knowledge of the e-mobility
ecosystem.

— UScale combines extensive experience with the challenges of
corporates with the agility of a start-up.
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UScale focus studies

Business models
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USCALE

SCALE YOUR USER
SCALE YOUR BUSINESS

Dr. Axel Sprenger

Geschaftsfuhrer
UScale GmbH

mail  axel.sprenger@uscale.digital
fon +49 172 - 1551 820
web  www.uscale.digital

post  Silberburgstrale 172
70176 Stuttgart
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