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The m

ajor developm
ents in the autom

otive industry are electrification, ADAS as a precursor 
to autonom

ous driving and the ‘connected car’. They all have an im
pact on the w

ay people 
w

ill be m
obile in the future, the infrastructure w

ill be set up, road safety w
ill be guaranteed 

and custom
er contact w

ill take place or the division of roles in the chain w
ill be (re)organised. 

BOVAG w
ants to gain clear insight into the consequences of these developm

ents for aftersales. 
At the beginning of 2018, BOVAG, together w

ith VM
S | Insight researched the consequences 

of electrification for aftersales. Current m
arket insights have been translated into a num

ber of 
practical scenarios for w

hich the e!ect on aftersales has been calculated. A sim
ilar study w

as 
conducted a year later, in 2019, but w

ith regard to the consequences of ADAS for aftersales. 
The research report that now

 lies before you is the third step in m
apping the consequences of 

technological developm
ents for car retailers. H

ow
 w

ill the aftersales services provided by the car 
retailer be a!ected if m

anufacturers are able to diagnose vehicles rem
otely and provide them

 w
ith 

im
proved softw

are and add new
 functionalities, w

ith or w
ithout paym

ent? That is the central 
question answ

ered in this report. 

BOVAG com
m

issioned this study w
ith a threefold goal: 

1.  To provide insight into developm
ents related to OTA.

2.   To identify these developm
ents and translate them

 into scenarios for the expected 
penetration of OTA in the Dutch m

arket and vehicle fleet.
3.   Determ

ining the im
pact on aftersales potential, the factors w

hich play an im
portant role in this 

and the areas in w
hich the car retailer can take action.

The study concerns passenger cars and is m
ainly qualitative in nature. W

here possible, results 
are expressed in or supported by figures.
 W

hat is OTA
? 

The O
BD port has alw

ays been a car’s m
ost im

portant connection to the outside w
orld. 

N
ow

adays, cars are increasingly “connected”: via the internet w
ith an online telem

atics platform
, 

w
ith each other, w

ith other road users, w
ith sm

art infrastructure and w
ith other stakeholders. In 

practice, the online telem
atics platform

 is now
 usually controlled by the O

EM
 (O

riginal Equipm
ent 

M
anufacturer, read: m

anufacturer). M
odern cars have m

any com
puters and control units. They 

are all controlled by softw
are. Softw

are errors (bugs), new
 versions (of, for exam

ple, navigation 
m

aps) or new
ly added functionalities m

ean that softw
are needs to be regularly updated.

Another exam
ple is the upload of new

 softw
are and the teaching-in of sensors after a repair. If 

softw
are can be uploaded rem

otely “over the air”, this is OTA.
OTA (O

ver The Air) is a designation for the rem
ote program

m
ing and reprogram

m
ing of individual 

Electronic Control U
nits (ECU

s) and/or the central softw
are m

anagem
ent system

. A distinction 
is m

ade betw
een FOTA (F = firm

w
are = system

 softw
are; com

parable to W
indow

s) and SOTA (S = 
softw

are/application softw
are; com

parable to O"
ce). 

A
dvantages of OTA

 and expected developm
ent 

OTA has im
portant advantages, initially m

ainly for the m
anufacturer. The m

ost im
portant are:

•   Cost savings (especially on recall costs; IH
S has calculated that perform

ing a softw
are update 

at the dealership costs about $ 100 per car and expects car m
anufacturers to save about $ 35 

billion per year by OTA by 2022)
•  The ability to push necessary softw

are updates centrally to all a!ected vehicles
•  M

ore control on vehicles.
•   It o!ers the opportunity to develop com

pletely new
 revenue m

odels and to build up a unique, 
distinctive position com

pared to com
petitors.

W
ith OTA, extra functionalities can be sw

itched on or o! rem
otely, w

hen the driver w
ishes and 

for as long as necessary. Think of extra horsepow
er for a ride through the m

ountains or heated 
seats for w

inter sports. Installed w
ithout having to go to a w

orkshop, convenience serves the 
custom

er. Softw
are as needed. The OTA platform

 provides the infrastructure for this.
All car m

anufacturers are active w
ith OTA. Prem

ium
 m

anufacturers lead the w
ay. Developm

ents 
are rapid. OTA functionality is already increasingly present and enorm

ous grow
th is predicted. 

Few
 m

anufacturers apply OTA for “vital” updates. But that w
ill also change once the system

s are 
m

ature, and safety and liability risks can be elim
inated. In concrete term

s, there is already a lot 
of technology ‘under the hood’ (w

ith som
e brands there has been for m

any years) to facilitate 
the connection betw

een m
anufacturer and car. But pending legislation and safety, this is not yet 

(fully) activated in use. If this w
ere the case, som

e m
anufacturers w

ill instantly have a grip on a 
large num

ber of construction years. M
ercedes, for exam

ple, since the rollout of M
brace2 in 2012, 

already has an extensive fleet w
here OTA can be applied. Car m

anufacturers claim
 exclusive 

access to vehicles due to com
plexity (m

anagem
ent of up-to-date softw

are), road safety, security 
and liability. The stakes are high: it concerns grip on vehicles, grip on drivers and (also) grip on 
the chain. The expectation is that the dom

ains of infotainm
ent, autom

ated softw
are recalls and 

just-in-tim
e updates w

ill be the m
ost developed and exploited by 2030. Som

e dealer contracts 
are already prepared for the (online) sale of over the air softw

are updates (for exam
ple for extra 

infotainm
ent functionalities, activating seat heating, extra horsepow

er or extra range), including 
the m

argin split or com
m

ission for the retailer (= the dealer w
ho initially sold the car) for a certain 

period. W
ith regard to aftersales m

anagem
ent, little seem

s to be regulated in the contracts 
betw

een m
anufacturers and dealers. Let alone w

ith the independent channel. 

Penetration OTA
 is increasing rapidly 

In a realistic scenario, 35%
 of the total num

ber of new
 passenger cars sold w

ill be equipped w
ith 

FOTA by 2025. That's 140,000 vehicles out of a total 400,000. By that tim
e, the Dutch fleet 

w
ill consist of about 460,000 passenger cars w

ith FOTA. By 2030, 80%
 of all new

 cars sold w
ill 

have FOTA. The total num
ber of passenger cars w

ith FOTA w
ill then be 1.8 m

illion; about 22%
 of 

the total fleet. For SOTA these penetration figures are considerably higher: In a realistic scenario, 
70%

 of the total num
ber of new

 passenger cars sold w
ill be equipped w

ith SOTA by 2025.  
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That's 280,000 vehicles out of a total 400,000. Consequently, 1.1 m
illion passenger cars in the 

total fleet w
ill have SOTA. By 2030, 90%

 of all new
 cars sold w

ill have SOTA. The total num
ber of 

passenger cars w
ith SOTA w

ill then be 2.8 m
illion; exactly one third of the total fleet.

Consequences of OTA
 for dealerships and independent car com

panies
Cost reduction, grip on vehicles and drivers, grip on the chain, grip on (broader) ecosystem

s, extra 
revenue; these are potentially im

portant advantages of OTA for the O
EM

. Dealers w
ill, in m

any 
cases, benefit from

 their relationship w
ith their O

EM
 for aftersales services. H

ow
ever, a dealer-

m
anufacturer relationship is a dependent relationship. As know

ledge about the custom
er/the 

vehicle and the control increasingly com
e to rest in one hand, there is a risk that the added value 

of the dealer w
ill decrease and the chance of interchangeability is greater. M

oreover, having to 
perform

 less w
ork because increasingly m

ore is done over the air w
ill, in any case, lead to a loss 

of turnover. And a potentially loosening custom
er relationship. Independent car com

panies are, 
in principle, at a disadvantage w

ith OTA; they do not autom
atically belong to the netw

ork that 
w

ill have access to data, softw
are and system

s from
 the O

EM
. Im

portant drivers for pow
er (or 

m
ore friendly: grip) in this context are the technology to facilitate the connection of participants 

to an ecosystem
, on the one hand, and (being able to) gain access to the ecosystem

, on the other. 
EU

 regulations in particular determ
ine how

 the balance of pow
er w

ill crystallise in the future. Are 
there no advantages for the retailer? There certainly are: higher custom

er satisfaction through 
updates via OTA has a positive e!ect on the entire organization and increased car sales as a 
result of better m

arket appreciation for the extra services that a brand o!ers via OTA also lead to 
m

ore regular m
aintenance and repair in the w

orkshop and upsell options for roof boxes or w
inter 

tyres.

Role of EU
 legislation in OTA

 
W

hen it com
es to legislation and regulations, four dim

ensions can be distinguished: self-
determ

ination over data, com
petition, privacy and the influence of type-approval authorities. Tw

o 
dim

ensions largely determ
ine the playing field: self-determ

ination over data and com
petition. 

This concerns, respectively, the ow
nership of data and system

s (w
ho ow

ns the data and w
ho 

ow
ns the system

s or softw
are?) and access to data and system

s (w
ho gets access to the data 

and w
ho gets access to the system

s or softw
are?). Intellectual property and (cyber) security are 

im
portant criteria here. Legislation is in the m

aking. It is expected that draft legislation w
ill be 

available by the end of 2020 and that 2 years later, at the end of 2022, there w
ill be definitive 

legislation or a so-called regulation. The third dim
ension is privacy. The legislative fram

ew
ork 

has already been clearly defined w
ith the GDPR/AVG. N

ew
 product propositions in w

hich 
“over the air” is an essential part m

ust of course be GDPR/AVG-proof. M
oreover, the m

arket 
w

ill increasingly dem
and hard guarantees for privacy. In addition, the properties of cars cannot 

sim
ply be adjusted. In Europe, type-approval authorities (such as TÜ

V or RDW
) certify a car.  

This is the fourth dim
ension. The type-approval authority m

ay need to be consulted and/or 
need to issue approval if a vehicle changes properties due to a softw

are update. This, how
ever, 

depends on the e!ect that a softw
are update has on type approval. The regulations for this have 

(also) not yet been w
orked out.

Consequences for the revenue m
odel 

M
odern cars are becom

ing m
ore like iPads on w

heels. Cars are becom
ing m

ore com
plex due to 

softw
are and the need to update it regularly. OTA is the only w

ay to m
anage that w

ith 100%
 

coverage and security, and in a w
ay that is acceptable to a custom

er (as a custom
er you do not 

w
ant to visit your garage every w

eek for a softw
are update). OTA is therefore indispensable in 

the future and w
ill becom

e a “fact of life” for the future w
orkplace. In addition, som

etim
es things 

break or dam
age needs to be repaired. Som

etim
es this activity is accom

panied by the uploading 
and com

m
issioning of softw

are; this can only take place if the w
orkshop is authorised to do so. 

The infrastructure to enable OTA can also be used to sell additional services. The question is 
w

hich players w
ill benefit from

 this and w
hich w

ill not. The total m
arket for m

aintenance and 
repair is shrinking for traditional retailers. Especially in hours. The EV requires less m

aintenance 
and softw

are, and extra services are over the air. The challenge for the retailer is:
1. to keep a grip on vehicles and custom

ers
2. to be part of a controlled repair & m

aintenance flow
3.  guarantee access to brand-specific know

ledge and softw
are. This can be done by joining or 

collaborating w
ith a brand organization, or by joining an Onboard Telem

atics Platform
 (OTP).

Com
pete for data, access to the vehicle and ultim

ately the custom
er 

OTA can provide a sharper boundary betw
een (brand) dealers and independent car com

panies. 
Basically it is about w

ho has access to data, softw
are and custom

ers. EU
 legislation w

ill 
determ

ine the fram
ew

ork for this. A reasonably level playing field is necessary for the consum
er/

ow
ner to determ

ine w
hich qualified aftersales party is given access. Q

ualified aftersales party in 
this context m

eans: being part of a brand organization, and/or certified by a brand organization 
and/or being part of a certified partnership. Q

ualified also m
eans having know

ledge and being 
able to understand and apply OTA data protocols.

Strategic choices are indispensable
Even m

ore than is the case w
ith other developm

ents such as electrification and ADAS, the 
retailer w

ill have to m
ake choices: answ

er the com
pany's life questions. W

ho are you? W
ho 

do you w
ant to be? W

ho can you be? W
here do you w

ant to be in the chain? W
hat status/

position goes w
ith it? W

ho are your partners to achieve that? Speed of action is required and 
the tim

efram
e is strongly determ

ined by technological progress and the fram
ew

orks of new
 

legislation.
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After researching the im
pact of electric cars on the aftersales business m

odel, and the influence 
of ADAS on it, this study into the consequences of O

ver The Air technology - or ‘OTA’ - concludes 
a triptych. BOVAG com

m
issioned the researchers from

 VM
S | Insight to do this, and the reports 

provide both independent car com
panies and brand dealers insight into the future. After all, 

these developm
ents are rapidly influencing the behaviour of custom

ers, the processes in your 
w

orkshop and the profitability of aftersales. Your sector association, therefore, sees it as its task 
to collect as m

uch inform
ation about this as possible, so that you can m

ake the right choices.
 M

ore and m
ore new

 cars are ‘connected’ and can autom
atically com

m
unicate w

ith external 
parties. OTA also m

eans that updates can be carried out and new
 functionalities can be added 

to a car w
ithout the intervention of a m

echanic. The process is sim
ilar to the w

ay in w
hich 

your laptop and m
obile phone update autom

atically. N
ow

adays, w
e think it’s norm

al for our 
com

puters to receive an update from
 M

icrosoft, Apple, H
P, Sam

sung or Google. In fact, if w
e 

had to run to the KPN
 store or M

ediaM
arkt every tim

e w
e needed this, the fun of using it 

w
ould quickly disappear. Cars are becom

ing m
ore like m

obile com
puters every day; the only 

thing is that w
e are all so used to regular m

aintenance - and therefore also the necessary 
updates - being carried out in our w

orkshops.
 OTA o!ers car m

anufacturers a w
ide range of possibilities for new

 revenue m
odels, to save 

costs and to guarantee safety. After all, recalls required to update softw
are can be carried 

out rem
otely, w

ithout being dependent on the w
illingness of a driver or on the planning of a 

w
orkshop. It can also o!er advantages for car com

panies, because no extra tim
e has to be set 

aside for this. M
oreover, it reflects positively on a brand, since a problem

 is solved im
m

ediately 
and w

ithout hassle. O
n the other hand, OTA can lead to the m

anufacturer solving m
ore and 

m
ore cases directly and the car com

pany being sidelined. The m
ost im

portant aspect for both 
the dealer and the universal is at stake here: the custom

er relationship. After all, anyone 
can sell cars and gather know

ledge, but the relationship w
ith your ow

n custom
ers is unique 

and cannot be replicated. That’s w
hy it’s of the utm

ost im
portance to keep up to date w

ith 
developm

ents in this area, so that you can determ
ine your ow

n role in this. And that you 
retain control over that decision. This report helps w

ith that. BOVAG is alw
ays keeping a close 

w
atch to em

phasise the crucial position of the retail sector, and to prevent a m
onopoly of 

m
anufacturers.

Bert de Kroon
Chairm

an of BOVA
G Car D

ealers

FO
R

EW
O

R
D

Gerard ten Buuren
Chairm

an of BOVA
G Independent Car Com

panies

R
EA

D
IN

G GU
ID

E
This report has been m

ade as accessible as possible 
by com

bining developm
ents and facts w

ith a brief 
explanation. The scenarios and the outcom

es of the 
m

odelling are also presented concisely. It is therefore 
m

ore of a Pow
erPoint presentation w

ith explanatory 
notes than a traditional report w

ith large pieces of text

The structure is as follow
s:

1. Introduction and approach to research
2. M

arket m
ap

3. Scenarios of the im
pact of OTA

 on aftersales
4. Literature and sources overview
5. Term

s and abbreviations
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D
evelopm

ent 
OTA

 stands for “O
ver The A

ir”. In particular, the rem
ote 

execution of softw
are updates is central to this. To 

w
hat extent and at w

hat pace w
ill OTA

 be introduced? 
W

hat concrete plans do car m
anufacturers and 

suppliers have? H
ow

 does the m
arket view

 this? W
hat 

are the benefits of OTA
? W

hat are the consequences 
for aftersales? 

W
hat are the interests in the chain? 

A
nd w

hich fram
ew

orks do legislation and 
regulations provide? 
From

 m
anufacturer to custom

er, and all parties in 
betw

een: w
hich interests are served? W

hat role does 
the legislator play? 

A
ftersales volum

e 
H

ow
 can the e!ect of OTA

 on the aftersales volum
e 

be interpreted? A
re di!erences betw

een brand dealers 
and independent car com

panies to be expected? A
re 

there other variables?

K
now

-how
 

W
hat know

ledge, skills, resources and certificates are 
required to service or repair vehicles equipped w

ith 
OTA

 functionality?

Sim
ulation 

Can the insights obtained be contained in a concrete 
and practically usable sim

ulation m
odel? So that the 

e!ects for the D
utch fleet, specifically, becom

e visible?

 

Scope of research:
• 

 D
utch m

arket for private and business passenger cars
• 

 The research is m
ainly qualitative in nature. W

here 
possible, results are expressed in or supported by 
figures

The research is built on three pillars: 
1. Desk research - w

hat's available, already published
2.  Interview

s w
ith experts - w

hat are experiences and 
opinions in the field (experts w

ithin and outside the 
autom

otive industry, scientists)?
3.  M

odelling - how
 can insights obtained be translated  

into concrete scenarios for the Dutch situation and  
w

hat are the consequences?

D
erived research questions: 

1. IN
TRO

D
U

CTIO
N

 A
N

D
 A

PPRO
A

CH
 - R

ESEA
RCH

 Q
U

ESTIO
N

W
hat is the e!ect of:

on aftersales?
Report

M
arch 2018

Report
April 2019

Report
M

ay 2020
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The m
arket analysis w

as perform
ed in 7 steps. The first phase is devoted to m

apping the m
arket and the 

expected developm
ents w

ith regard to OTA
. The second phase concerns the consequences for aftersales.

1. IN
TRO

D
U

CTIO
N

 A
N

D
 A

PPRO
A

CH
 - 7-STEP R

ESEA
RCH

1. General developm
ents

• 
M

egatrends
• 

Consequences of the 
 

regulations
• 

A
utom

otive & m
obility 

Start
Finish Research

3. M
arket/dem

and side (fleets, 
consum

ers, insurance com
panies, 

governm
ents)

• 
Key success factors

•  Key barriers
•  Conditions of acceptance 

PH
A

SE 1: M
A

PPIN
G TH

E M
A

R
KET 

PH
A

SE 2: IM
PA

CT O
N

 A
FTER

SA
LES 

7. Preconditions for service and 
repair by OTA

 

• 
Required know

ledge
•  Required skills
•  Required resources
•  Required certificates

5. Legislation and regulations

• 
 Current and foreseeable 
legislation and regulations

•  Consequences

2. Supply side (including 
m

anufacturers) 

• 
Current position w

ith regard to OTA
•  Plans w

ith regard to OTA
, R&D

•  Expected volum
e global-EU

-N
L

•  Tim
eline

4. Influencers & Authorities 

O
pinions & expectations 

• 
Banks

•  Consultants
•  U

m
brella and industry organizations

•  Governm
ents

•  Insurance com
panies

6. Aftersales by OTA
 

Inventory of the consequences of OTA
: 

• 
For the O

EM
•  For the brand dealer
•  For the O

A
B

•  For the custom
er

#
$

%
!

"
&

'
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Introduction 
To gain a good understanding of OTA

 it is im
portant to know

 the w
ider context.

D
ata (vehicle status inform

ation), softw
are (new

 releases and update m
anagem

ent 
operating system

s, applications and infotainm
ent) and infrastructure (the com

m
unication 

platform
 w

ith w
hich inform

ation is exchanged) play an im
portant role in this.

The follow
ing data, softw

are and infrastructure are explained in m
ore detail in succession.

1. D
ata: 

The car generates di!erent types of data for various applications:
• 

A
bout the vehicle, about the use, about the user. 

• 
This data, in all its form

s, is an im
portant source for various parties and all kinds of 

services.
• 

The w
illingness to share data has a strong relationship w

ith perceived privacy.
• 

Guaranteeing the agreed privacy rules is therefore an im
portant precondition.

• 
The m

odern car not only supplies data, but as a ‘connected car’ is also connected to 
an ecosystem

 of, am
ong others, the O

EM
 (m

anufacturer), service providers, other road 
users, sm

art infrastructure and other stakeholders.

2. Softw
are 

• 
M

odern cars have m
any com

puters and control units. They are all controlled by 
softw

are. Softw
are errors (bugs), new

 versions (of, for exam
ple, navigation m

aps) or 
new

ly added functionalities m
ean that there is a need to update softw

are. A
nother 

exam
ple is uploading new

 softw
are and teaching-in sensors, for exam

ple, after a repair.
• 

If softw
are can be uploaded rem

otely “over the air”, this is OTA
.

• 
A

 distinction is m
ade betw

een FOTA
 (Firm

w
are O

ver The A
ir, this is system

 softw
are 

com
parable to W

indow
s) and SOTA

 (Softw
are O

ver The A
ir, this is (application) 

softw
are, com

parable to M
S O

"
ce). The rem

ainder of this report m
ainly refers to 

softw
are over the air, w

hich includes both FOTA
 and SOTA

. References to FOTA
 w

ill be 
clearly indicated.

3. Infrastructure 
• 

The ‘path’ over w
hich data and softw

are is exchanged w
as generally alw

ays a fixed, 
physical access to the vehicle. The O

BD
 port has alw

ays been a car’s m
ost im

portant 
connection to the outside w

orld. N
ow

adays, cars are increasingly “connected”: via 
the internet to each other, to the servers of the m

anufacturer, etc. D
epending on the 

available functionalities, a connected vehicle can send and/or receive data over the air 
and receive and upload softw

are over the air.

W
hat does the D

N
A

 string of a m
odern vehicle consist of?

A
nd w

ho has an interest in it? 

D
ata (vehicle status inform

ation) that a vehicle generates:
• 

Status and error codes vital functions
• 

Status and error codes non-vital functions
• 

U
sage data (acceleration, braking, gear, cornering speed, etc.)

• 
U

ser data (w
ho is the driver, background info, profile/preferences)

• 
Location inform

ation

D
erivative inform

ation:
• 

Environm
ental data (status and error codes in com

bination w
ith location data, the 

condition of the road surface for exam
ple).

• 
Rem

ote diagnosis, predictive m
aintenance

Interested parties:
• 

O
EM

 (m
anufacturer) 

• 
Insurance com

panies
• 

Retail channel (dealer and  
• 

Fleet m
anagers

  
independent car com

pany) 
• 

Governm
ent

• 
A

fterm
arket 

• 
O

ther external parties (often w
ith a 

• 
Road authorities  

 
com

m
ercial interest)

2.1 D
EFIN

ITIO
N

 A
N

D
 B

A
CKGRO

U
N

D
 O

F O
TA

 

A
ccording to Intel, a car generates 4,000 GB per day w

ith an average use of  
1 hour (!). To give an im

pression: this is equal to 500 hours of H
D video or 6.5 m

illion 
docum

ent pages. Intel distinguishes 3 categories of data:
1.  Inside-out data: the data generated by the vehicle's sensors, such as cam

eras that 
detect the di!erence betw

een people and vehicles.
2.  O

utside-in data: data that enters the vehicle from
 the outside, for exam

ple  
navigation data or com

m
unication w

ith other vehicles and tra"
c objects.

3.  Personal data*: data generated by the users of the vehicle them
selves, such as 

personal m
usic preference, social m

edia use or data from
 w

earables.

source: Intel *Personal data is also referred to as privacy data
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Connected and O
TA

 
• 

Connected m
eans connected to the outside w

orld. A
 connected car does not necessarily 

have OTA
. A

 car w
ith OTA

 functionality is alw
ays connected.

• 
W

ireless connection via W
iFi or 4G/5G characterises both the connected car and OTA

.
• 

The big di!erence betw
een connected and OTA

 is in the type of data:
 

• 
 Connected basically involves m

aking data generated by the vehicle and user 
available (so-called vehicle status inform

ation) and interpreting received signals = 
data out/data exchange.

 
• 

 OTA
 is a specific part of the data exchange: OTA

 is about checking and adjusting 
system

 softw
are = program

m
ing softw

are, so code in.

Softw
are that can be installed via O

TA
: 

• 
Im

proved version of the existing softw
are:

 
• 

Bugs, softw
are errors

 
• 

Progressive insight, better perform
ance

• 
A

dd new
/additional softw

are:
 

• 
 N

ew
 functionalities and/or better driving  

experience (w
hether or not paid for by the  

ow
ner/driver)

Vehicles are connected: via the IoT (internet of things), w
ith an online telem

atics platform
, w

ith each other, w
ith other road users, w

ith sm
art 

infrastructure and w
ith other stakeholders. In practice, the online telem

atics platform
 is now

 usually under the control of the O
EM

.

OTA
 – over the air, is a designation for the rem

ote program
m

ing and reprogram
m

ing of individual Electronic Control U
nits (ECU

s) and/or the 
central softw

are m
anagem

ent system
. A

 distinction is m
ade betw

een FOTA
 (Firm

w
are O

ver The A
ir, this is system

 softw
are com

parable to 
W

indow
s) and SOTA

 (Softw
are O

ver The A
ir, this is (application) softw

are, com
parable to M

S O
"

ce). 

Based on a Bosch visual

Vehicles are connected to the outside w
orld  

via the internet of things

OTA
 = rem

ote 
diagnosis and  

(re)program
m

ing  
of softw

are

Exchange inform
ation

(data out/data exchange)

Installing softw
are

(code in)

Connected ≠ O
TA
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2.1 GEN
ER

A
L D

EV
ELO

PM
EN

TS 

Rem
ote softw

are program
m

ing:
Softw

are-over-the-air technologies enable vehicle 
m

anufacturers to rem
otely update vehicle softw

are or 
install new

 softw
are from

 a cloud-based server. 

«
 Cost savings (especially on recall costs)

«
 The ability to push necessary softw

are updates centrally to all a!ected vehicles
«

 Reach 100%
 of eligible vehicles

«
  M

ore control over the life of the vehicle (or: as long as the O
EM

 supports the  
vehicle w

ith updates)
«

 Grip on users and channels
«

 Infrastructure for new
 revenue m

odels
«

 O
ptim

ise custom
er satisfaction

«
 A

nalysing and m
arketing (behavioural) data

Strong focus on
O

EM
 interest!

But w
hat is the risk factor for the  

retailer (the brand dealer and the  
independent car com

pany)?
A

nd w
here are the opportunities?

Im
portant advantages of O

TA
:

O
EM

 indicates that it has  
strong argum

ents for a dom
inant  

m
anagem

ent position:

Q
uality, safety (cyber security), intellectual 

property and product liability are param
ount
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2.2 GEN
ER

A
L D

EV
ELO

PM
EN

TS 

Technological developm
ents enable a  

connected, data-driven w
orld w

ith higher  
e"

ciency and less w
aste.

The aim
 is to optim

ise individual convenience, 
com

fort, safety and behaviour.

O
ne w

hich can also contribute  
to the realization of collective objectives  

(such as CO
2 reduction and sustainability). 

##

Im
portant trend:

regarding autom
otive and m

obility:

General developm
ents

A
 com

pact overview
 of general trends and trends in autom

otive and m
obility can be 

found on this page and the follow
ing ones. Subsequently, a m

ore in-depth look at the 
supply side, the dem

and side, the legislative fram
ew

ork and the expected e!ect of 
OTA

 on the balance of pow
er in the m

arket respectively.

Transition to sustainable energy system
s.

Softw
are is becom

ing increasingly im
portant.  

O
ver the air updates and the over the air 

purchasing of services and features are on  
the verge of a breakthrough. 

Focus on road safety (A
D

A
S).

A
utonom

ous driving.

Sharing econom
y - car sharing.

Private lease is grow
ing in im

portance. 

Fleets are getting bigger and are m
ore 

professionally m
anaged.

The car is increasingly part of a m
obility system

; 
launch of M

aaS (m
obility as a service)

O
ther form

s of cooperation, new
 entrants,  

new
 revenue m

odels.

Forw
ard integration: m

anufacturers  
take over retail function.

Politics plays an em
phatic role w

ith regard  
to greening and road safety.

Connected vehicles m
ake predictive  

m
aintenance possible.
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2.3 SU
PPLY

 SID
E 

Connectivity, electrification and  
autonom

ous driving go hand in hand.  
Softw

are m
akes this possible.

O
n the other hand, the num

ber of ECU
s is 

decreasing because they are increasingly  
centrally controlled by so-called dom

ain  
controllers. This is a potential barrier to the 

independent channel.

Security is a particularly im
portant topic:  

both w
ith regard to a flaw

less and com
plete  

update process and w
ith regard to the  

prevention of cyber hacks. 

OTA is m
ainly applied in new

 generation cars, w
hich 

m
eans there are m

any di!erences in the driving fleet. 

‘Connected’ is evolving from
 one-w

ay tra"
c  

via dialogue to an em
bedded

(= integrated) platform
.

OTA
 updates are shifting from

 telem
atics and 

infotainm
ent to pow

ertrain and safety.

OTA
 m

akes it possible to develop products and 
services “agile”: you start w

ith an M
LP (m

inim
um

 
loveable product) that you continuously im

prove 
and enrich through updates. 

O
n the one hand, the num

ber of sensors, cam
eras  

and ECU
s (electronic control units) per vehicle is 

increasing enorm
ously; this requires up-to-date 

softw
are, solid update m

anagem
ent and the  

high-level know
ledge of technical experts. 

$$
Supply side

General w
ith regard to O

TA
:

D
evelopm

ent is fast. N
ew

 vehicles often have  
OTA

 functionality. M
ost m

anufacturers are 
generally still reluctant to use it actively.

A
ll car m

anufacturers are active w
ith OTA

.  
Prem

ium
 m

anufacturers lead the w
ay.

M
ajor di!erences in vision, developm

ent of 
revenue m

odels and current use.
Clear parallels can be seen w

ith the  
developm

ent of electrification and A
D

A
S.

Car m
anufacturers claim

 exclusive access to 
vehicles due to com

plexity (m
anagem

ent of  
up-to-date softw

are), road safety, security  
and liability.

Cars are getting m
ore com

plex. M
ore and m

ore 
com

puters, sensors, control units and softw
are. 

Brand-specific know
ledge is required for dam

age 
repair, m

aintenance and repair, or access to that 
brand-specific know

ledge (including softw
are).

The stakes are high: grip on vehicles,  
grip on drivers, grip on the chain.

Still unclear - regulations in the m
aking:

1. W
ho has access to w

hich data
 

(w
ho can ‘read’)?

2. W
ho can perform

 w
hich updates

 
(w

ho can ‘w
rite’)?

M
anufacturers and retailers:
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EX
PLA
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P
reconditions for O

TA
• 

Softw
are is verified, loaded and installed via a secure data connection (3G, 4G, 5G, 

Bluetooth or W
iFi). Stability of the connection is a prerequisite.

• 
Identification (vehicle, V

IN
, ECU

, current softw
are version, etc.) is crucial.

• 
M

easures w
ith regard to (cyber) security are also crucial; during all stages of use.  

So at standstill (not activated), w
hile driving (activated) as w

ell as during the  
update process.

The “softw
are defined car” provides an evolution in the w

ay
in w

hich electronics are controlled 
• 

From
 one-w

ay tra"
c via dialogue to an em

bedded (= integrated) platform
.

• 
O

r m
ore concretely: from

 m
ore and m

ore separate ECU
s (see im

age on the right, 
situation 2015) to centralised dom

ain controllers (situation 2025). The prim
ary 

responsibility of the dom
ain controller is to verify (“w

ho you are”) and validate  
(“w

hat you are allow
ed to do”) user access on the netw

ork.
• 

Centralization and security protocols reduce cyber-security risks and enable  
targeted updates rem

otely. A
nd give the O

EM
 the opportunity to give third parties 

access to the softw
are at di!erent levels.

source: W
ind River

source: Consolidation in Cockpit Electronics, IH
S M

arkit, 2019
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O
TA

 functionality increasingly available, huge grow
th predicted.

• 
Back in 2018, W

ind River, softw
are developer for the autom

otive industry, estim
ated 

that 5-10%
 of all new

 cars sold have som
e form

 of OTA
.

• 
OTA

 is m
ainly used for security m

easures and just-in-tim
e updates.

• 
The expectation is that the dom

ains of infotainm
ent, autom

ated softw
are recalls and 

just-in-tim
e updates w

ill be the m
ost developed and exploited by 2030.

source: W
ind River         SW

LCM
 = softw

are life cycle m
anagem

ent
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The im
portant trends for the future go hand in hand. In fact, they w

ill reinforce each other. 

• 
Connected - 80%

 of new
 cars by 2030

• 
A

utonom
ous driving - 15%

 of new
 cars in 2030, 90%

 in 2040
• 

O
ver-the-air - strong grow

th from
 2020

• 
Electrification - 50%

 of new
 cars w

orldw
ide by 2040 according to Bloom

berg,  
 

75%
 of new

 cars in the N
etherlands according to the realistic scenario created by BOVA

G
 

(The e!ect of the electrically pow
ered (com

pany) car on the aftersales business m
odel M

arch 2018)

EX
PLA

N
A

TIO
N

 O
F SU

PPLY
 SID

E 

source: M
cKinsey, IH

S, Bloom
berg N

ew
 Energy Finance
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The num
ber of recalls and the num

ber of cars involved is increasing enorm
ously 

• 
 Research from

 the U
niversity of Padua from

 2019 dem
onstrates that today the m

ajority 
of recalls are softw

are related.
• 

IH
S confirm

s this picture: As of 2014, m
ore than 40%

 of all recalls are softw
are related.

• 
 Recalls cost the m

anufacturers (a lot of) m
oney. IH

S has calculated that a dealer 
im

plem
entation of a softw

are update costs $ 100 per car. A
nd then predicts that car 

m
anufacturers could save about $ 35 billion in 2022, through OTA

.
• 

 A
nd can also lead to reputation dam

age and liability issues (for exam
ple, the Takata 

airbags case).
• 

 Car com
plexity is only increasing: m

ore com
puters, m

ore softw
are, m

ore code.
• 

 Being able to perform
 rapid and e!ective recalls am

ong all a!ected vehicles is therefore 
crucial.

• 
 A

ccording to A
BI Research, in addition to the need to reduce the cost of recalls, Tesla's 

success in autonom
ous driving (and all the softw

are it requires) and increasing safety 
risks due to increasingly com

plex softw
are have contributed to the rise of OTA

. They see 
the potential for considerable risk for the retailer.

EX
PLA

N
A

TIO
N

 O
F SU

PPLY
 SID

E 

source: IH
S M

arkit, Autom
otive O

ver-the-Air updates (OTA), 28 M
arch 2019

source: U
niversity of Padua/IEEE, 2019

source: ABI Research, 2019
1 Engine and electronics failure w

hen the car is m
oving

2 Error in parking brake softw
are

3 Blockage of properly functioning airbags in the event of an accident

Past few
 years:

1. Increase #
recalls

2. Increase #
recalled vehicles

1. Recall cost
2. Tesla’s success as the foundation of autonom

ous driving
3. Security risks based on softw

are com
plexity

Last 5 years (20
14

-2018, w
orldw

ide): 189 
recalls
13 m

illion vehicles
Concrete exam

ples:
1. Volvo1 59,000 vehicles
2. H

onda2 350,000 vehicles
3. GM

3 4.3 m
illion vehicles

A
ll recalls could 
have been 

resolved w
ith 

OTA
 updates

A
bstract U

niversity of Padua/IEEE
“It is revealed that the m

ajority of the recalls are 
due to softw

are related problem
s”

A
B

I R
esearch

Three factors changed the course of the autom
otive 

industry and paved the w
ay for the future of OTA

:

“The car dealers have 
everything to lose”
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M
ore and m

ore vehicles have O
TA

. Few
 m

anufacturers apply O
TA

  
for “vital” updates. 
• 

Tesla is the frontrunner (and perhaps the inventor) of OTA
.

 
A

lm
ost everything at Tesla happens ‘rem

otely’ (see next page).
• 

 GM
, Ford, M

ercedes, BM
W

, A
udi, V

W
, O

pel, Jaguar, Volvo and m
any m

ore m
anufacturers: 

they have OTA
, they experim

ent w
ith it, they gain experience, but gradually increase 

the actual use.
• 

U
nderlying reasons:

 
• 

System
s have not yet m

atured
 

• 
(Cyber) risks are still too great

 
• 

Liability issues
 

• 
U

nclear EU
 regulations (w

hat is allow
ed, w

hat is not allow
ed)

 
• 

In this context: w
hen does a car still conform

 to the original type approval?
 

• 
Revising contracts/agreem

ents w
ith dealers and service partners takes tim

e
 

• 
 Testing acceptance: not only dealers and service partners have to get used to them

,  
but custom

ers too
• 

 Som
e m

anufacturers potentially already have a grip on vehicles of m
any years of 

construction. M
ercedes, for exam

ple, since the rollout of M
brace2 in 2012, already  

has an extensive fleet w
here OTA

 can be applied.

…
it seem

s like a m
atter of tim

e before O
TA

 is really ‘com
m

on business’…

EX
PLA

N
A

TIO
N

 O
F SU

PPLY
 SID
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D
iscussions w

ith both dealers and independent car com
panies show

 that 
softw

are is now
 only a sm

all part of all activities
• 

 Softw
are updates are now

 relatively rare. U
pdates are m

ainly during the first three 
years of a car's life and after that softw

are-related activities actually only take 
place w

hen com
ponents are replaced (after w

hich reprogram
m

ing/teaching-in has 
to be perform

ed).
• 

It is expected that softw
are-related activities w

ill increase.
• 

 The general opinion is that diagnosis via O
BD

 (physical port) shifts to OTA
 

(“connected drive”).
• 

 Som
e dealer contracts are already prepared for the (online) sale of over the air 

softw
are updates (for exam

ple for extra infotainm
ent functionalities, activating seat 

heating, extra horsepow
er or extra range), including the m

argin split or com
m

ission 
for the retailer (= the dealer w

ho initially sold the car) for a certain period. W
ith 

regard to aftersales m
anagem

ent, little seem
s to be regulated in the contracts 

betw
een m

anufacturers and dealers. Let alone w
ith the independent channel.

M
ore and m

ore m
anufacturers are 

o!ering OTA functionalities. Source: 

The Verge, 21 M
ay 2019 and TU

 

Autom
otive, 9 Decem

ber 2019
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R
ecently in the new

s: Tesla can enable and disable rem
ote purchased options 

A
t the beginning of 2020, the experience of an A

m
erican buyer of a used Tesla w

as 
w

idely reported in the m
edia: after the purchase of that used Tesla, the A

utopilot option 
had suddenly ‘disappeared’. It turned out that Tesla had rem

otely disabled this option, 
costing m

any thousands of dollars. A
t first, this new

s item
 raised m

any eyebrow
s, but 

provided that agreem
ents about use, useful life and possible possession and transfer to 

third parties are clearly recorded, there is nothing to w
orry about. In any case, it is a clear 

exam
ple of the pow

er and the potential of retrospectively, rem
otely:

 
• 

adjusting functionalities
 

• 
adding perform

ance
 

• 
adding vehicle-related and non-vehicle-related services

 
• 

extending service life...
Incidentally, such exam

ples are also know
n from

 other m
anufacturers. This usually 

concerns subscriptions purchased online that relate to infotainm
ent.

The car is increasingly becom
ing the m

obile platform
 on 

w
hich all kinds of functionalities can be sw

itched on or  
off, w

hen the driver w
ishes and for as long as necessary.  

Think of extra horsepow
er for a ride through the m

ountains 
or heated seats for w

inter sports. Softw
are as needed.  

The O
TA

 platform
 provides the infrastructure for this. 

In the future, buyers of a used car w
ill have to conduct 

thorough research into the status and properties of a 
car and the conditions under w

hich agreem
ents have 

been m
ade about its useful life. For exam

ple, is a feature 
inextricably linked to the car? O

r to the legal ow
ner?  

O
r to the driver?

EX
PLA

N
A

TIO
N

 O
F SU

PPLY
 SID

E 

source: yalopnik.com
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2.3 M
A

R
KET/D

EM
A

N
D

 SID
E 

U
nclear vision and unfinished business m

odels  
lead to a w

eak proposition of OTA
-related  

topics to the m
arket. 

OTA
 leads to custom

er satisfaction.
A

 guaranteed, safe, easy and accessible OTA
 

softw
are update procedure is fantastic for the 

custom
er. It provides unburdening just like a 

sm
artphone. 

The flexible use of on-dem
and apps (extra 

functionalities) can be an im
portant buying 

incentive. This applies to private individuals,  
but certainly also to fleets. 

N
ew

 cars are increasingly equipped w
ith OTA

.
But w

hat are the benefits exactly? W
hat are the 

benefits for the ow
ner and/or driver? 

It’s all about: 

- Safety & Environm
ent (requirem

ents)
- Low

er running costs
- Ease

%%
D

em
and side

(Fleets, consum
ers, governm

ents)
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A
 step further: O

TA
 is not a m

atter of course in the EU
! 

• 
 Tesla has been using OTA updates for years. O

ther (also very large, renow
ned) 

m
anufacturers have not yet w

idely adopted OTA. W
hy not?

• 
 There is a big di!erence in the w

ay a vehicle is certified for the N
orth Am

erican m
arket 

(U
S and Canada) and the EU

. In the U
S and Canada there is self-regulation. The O

EM
 

certifies on the basis of regulations. In the EU
, the inspection body is responsible for the 

approval and issues the type approval or the certificate of conform
ity (CoC).

• 
 The big question w

ith every softw
are update in the EU

 is: w
ill the vehicle rem

ain 
exactly in accordance w

ith the original type approval after the update? O
r w

ill there 
be any sm

all or large deviations? In the first case, you as a m
anufacturer m

ust be able 
to dem

onstrate that this is the case. In the second case, the softw
are update cannot 

sim
ply be carried out.

• 
 The EU

 regulations have not yet been w
orked out. H

ow
ever, a position paper is  

circulating in Brussels w
ith a decision tree on how

 to deal w
ith softw

are updates. 
Basically, depending on the e!ect that the softw

are update has on the type approval,  
the type-approval authority should or should not be consulted and/or be required to  
give approval (see below

).

source: w
w

w
.thedrive.com

, 27 February 2019
source: Position paper U

nece - U
nited N

ations Econom
ic Com

m
ission for Europe, 2019

Is Tesla's OTA
 

illegal in m
any 

countries?

U
S/Canada self-
regulation (by 

O
EM

)

Europe:  
CoC = base 

Firm
w

are fix 
that im

proves 
braking!?

2.5 LEGISLA
TIV

E FR
A

M
EW

O
R

K
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2.6 EX
PECTED

 EFFECT O
F O

TA
 O

N
 TH

E B
A

LA
N

CE O
F PO

W
ER

 IN
 TH

E M
A

R
KET

• 
Inform

ation w
ith regard to (predictive) m

aintenance, usage inform
ation, location 

 
data: all things that are considered to be ‘new

 gold’.
 

M
oney can be m

ade here!
• 

 D
ealers w

ho are part of the O
EM

 netw
ork undeniably have advantages over other 

non-certified parties.
• 

 These other parties w
ill be adversely a!ected, unless a highly O

nboard Telem
atics 

Platform
 (OTP) is available through w

hich independent com
panies still have access 

to individual vehicle (data).

The positive consequences of O
TA

 for the O
EM

 are not directly there for the retail 
channel (the dealer and the independent car com

pany)
• 

Cost reduction, grip on vehicles and drivers, grip on the chain, grip on (broader) ecosystem
s, extra 

revenue; these are potentially im
portant advantages of OTA for the OEM

.
• 

Dealers w
ill, in m

any cases, benefit from
 their relationship w

ith their O
EM

 for aftersales 
services. H

ow
ever, a dealer-m

anufacturer relationship is a dependent relationship. As 
know

ledge about the custom
er/the vehicle and the control increasingly com

e to rest in one 
hand, there is a risk that the added value of the dealer w

ill decrease and the chance of 
interchangeability is greater.

• 
M

oreover, having to perform
 less w

ork because increasingly m
ore is done over the air w

ill, 
in any case, lead to a loss of turnover. And a potentially loosening custom

er relationship.

• 
Carrying out repairs m

eans that softw
are often also has to be uploaded and adjusted; 

this can only take place if the w
orkshop is authorised.

• 
Independent car com

panies are, in principle, at a disadvantage w
ith OTA; they do not 

autom
atically belong to the netw

ork that w
ill have access to data, softw

are and system
s 

from
 the O

EM
.

• 
Im

portant drivers for pow
er (or m

ore friendly: grip) in this context are the technology to 
facilitate the connection of participants to an ecosystem

, on the one hand, and (being 
able to) gain access to the ecosystem

, on the other.
• 

EU
 regulations in particular determ

ine how
 the balance of pow

er w
ill crystallise in the 

future.

In the table on this page, the im
pact is w

orked out for OTA
 (code in); For Connected 

services (data out/data exchange), the pluses and m
inuses look di!

erent 

Type of service

U
pdates/recalls

U
pdates/recalls

U
psell/new

 
services

U
psell/new

 
services

Type of softw
are

V
ital

N
on-vital

V
ital

N
on-vital

Im
pact of O

TA
 

on O
EM

+++

+++

+++

+++

Im
pact of O

TA
 

on D
ealer

--++

Im
pact of O

TA
 

on O
A

B

--   ¤
�� -

--   ¤
�� -

--

Key/im
portance

• O
EM

: grip on vehicle and cost reduction
• Retail channel: ability to (continue to) service 
 vehicle and m

aintain custom
er relationship

• O
EM

: grip on vehicle and cost reduction
• Retail channel: ability to (continue to) service 
 vehicle and m

aintain custom
er relationship

Revenue

Revenue

Installing 
softw

are 
(code in)

OTA

Strong 
dependence on  
EU

 regulations!
Provided: O

EM
 and dealer resp. brand channel and  

independent channel m
ake (contractual) agreem

ents  
about m

argin sharing

All kinds of scenarios are possible in the future.
It is also possible that the brand channel and independent 

channel agree on m
argin sharing w

hen selling new
 services. 

The m
inuses of the im

pact of OTA on the independent  
channel can then (theoretically) also becom

e pluses.

Provided 1: The 
independent 

channel has direct 
or indirect access to 
status inform

ation, 
diagnosis and 

softw
are

Provided 2: The 
consum

er can 
actively choose to 

w
hom

 access is 
granted
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The ow
ner decides w

ho the data goes to...
To w

hat extent is the legal ow
ner in control?

N
OT

O
EM

 100%
 in charge,  

third parties have no  
access, the custom

er has  
little influence

SM
A

LL

O
EM

 100%
 in charge, third 

parties have no access, the 
custom

er only has influence  
on privacy-sensitive data

LA
RGE

BA
LA

N
CE

=
M

ost likely 
scenario

OEM
 m

ust provide access 
to certain data and system

s,  
third parties have access, 

custom
er has no voice

CO
M

PLETE
O

EM
 m

ust provide full  
access, custom

er has  
no voice

O
EM

 m
ust provide full  

access, custom
er decides  

to w
hom

A
vailability of data (and w

hich?) for third parties...
To w

hat extent is the O
EM

 in control?

Privacy sensitive data only w
ith perm

ission...
To w

hat extent is the consum
er in control?

H
ow

 the balance of pow
er in the aftersales m

arket w
ill crystallise is m

ainly 
determ

ined by EU
 legislation

• 
 Tw

o dim
ensions largely determ

ine the playing field: self-determ
ination over data and 

com
petition. This concerns, respectively, ow

nership of data and system
s (w

ho ow
ns the 

data and w
ho ow

ns the system
s [or softw

are?]) and access to data and system
s (w

ho 
gets access to the data and w

ho gets access to the system
s [or softw

are]? Intellectual 
property and (cyber) security are im

portant criteria here.
• 

 Legislation is in the m
aking. It is expected that draft legislation w

ill be available by the end  
of 2020 and that 2 years later, at the end of 2022, there w

ill be definitive legislation or  
a so-called regulation.

• 
 The third dim

ension is privacy. The legislative fram
ew

ork has already been clearly defined 
w

ith the GDPR/AVG. N
ew

 product propositions in w
hich “over the air” is an essential part  

m
ust of course be GDPR/AVG-proof. M

oreover, the m
arket w

ill increasingly dem
and hard 

guarantees for privacy.

A
ll scenarios can be traced  

back to EU
 legislation

Custom
er influence

Level Playing Field

EU
 I: Self-determ

ination over data

EU
 II: Com

petition

EU
 I: Self-determ

ination over data

The practical elaboration can be realised in  
m

any w
ays. Ranging from

 providing selective 
access to factory system

s to an O
nboard 

Telem
atics Platform

 (OTP) on w
hich data is  

m
ade available to third parties.

O
EM

 m
ust provide access  

to certain data and system
s,  

third parties have access, 
custom

er decides to w
hom
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Planning of the developm
ent of EU

 legislation w
ith regard 

to ow
nership and access to vehicle data and system

s

2020
2021

2022
2023

End of 2020:
draft legislation

End of 2022:
legislation/regulation

Lobby various stakeholders
(including BOVA

G)
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3
2EFFECT OF OTA ON AFTERSALES

3.1 EX
PECTED

 PEN
ETR

A
TIO

N
 (A

N
D

 U
SE) O

F O
TA

A
ccording to IH

S, new
 cars increasingly have features to enable O

TA
. Telem

atics  
and infotainm

ent are leading the w
ay.

• 
By 2025, m

ore than 350 m
illion vehicles (w

orldw
ide) w

ill have som
e form

 of OTA
.

• 
 Vital softw

are can be uploaded rem
otely for a third of all passenger cars produced by 2025. 

Think of engine m
anagem

ent, pow
ertrain, battery m

anagem
ent, chassis tuning, safety.

• 
 The m

ost im
portant players are currently active: Tesla, M

ercedes-Benz, Volvo, Ford, FCA
  

and the suppliers H
arm

an, A
irbiquity and W

ind River.
• 

 Forecast: SOTA
 is grow

ing faster than FOTA
. By 2025, 80%

 of all new
 passenger cars  

sold w
ill have SOTA

 and 35%
 w

ill have FOTA
. In 2030, these percentages w

ill be 90%
  

and 80%
 respectively.

source: IH
S M

arkit, Softw
are and digitalization, 19 N

ovem
ber 2019

source: IH
S M

arkit, 2019, in com
bination w

ith other sources and ow
n research

Forecast O
TA

 – new
 sales pass.cars

 
 

FO
TA

- 
SO

TA
-

 
 

m
arket share 

m
arket share

 
2015 

0%
 

1%

 
2018 

2%
 

8%

 
2022 

12%
 

35%

 
2025 

35%
 

70%

 
2030 

80%
 

90%
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Share of O
TA

 w
ill increase rapidly over the com

ing years 
• 

 In 2019, 2020, approxim
ately 1 in 20 of all new

ly registered passenger cars w
ill have 

FOTA
 functionality. This share is expected to increase to approxim

ately 4 in 10 in 2025 
and 8 in 10 in 2030.

• 
 U

ntil 2025, the increase w
ill be m

ainly visible in the prem
ium

 segm
ent and electric 

vehicles.
• 

After that, OTA w
ill becom

e increasingly m
ainstream

 in all segm
ents and all drive types.

• 
 The introduction of SOTA

 w
ill be faster. This also includes updates for infotainm

ent and 
additional services to be purchased. These are less com

plex, entail low
er security risks 

and also fit into a business m
odel that is available in the short term

 and can generate 
incom

e.

A
fter a relatively long run w

ith extensive testing, O
TA

 w
ill increasingly be used  

fully rem
otely 

• 
 Despite the presence of OTA, m

any m
anufacturers are not yet m

aking full use of it.  
Reasons include that the system

s have not yet fully m
atured and/or that safety cannot 

yet be su"
ciently guaranteed and/or that the acceptance of service partners and 

custom
ers still needs to be tested (see also page 20). U

nclear legislation is also a brake  
on accelerated im

plem
entation in the first years.

• 
 In practice, softw

are updates are still installed in the w
orkshop via W

iFi or using the old-
fashioned O

BD. Gradually, confidence in over the air w
ill increase, as w

ill its use.
• 

 It is expected that from
 2025 not only w

ill the share of OTA increase sharply, but also the 
share “fully rem

ote”.
• 

 SOTA is m
ore likely to be applied rem

otely. For Firm
w

are updates this w
ill be done at a later 

stage; this is m
ainly due to the higher degree of com

plexity and security of firm
w

are 
considered necessary, especially w

hen it com
es to “vital” system

s.

Share of OTA
 in new

ly sold cars
A

pplication “fully rem
ote” OTA

 for  
new

ly sold cars
%

 application 
“fully rem

ote” 
OTA

%
 OTA

  
new

ly 
sold cars

FOTA
 = via w

orkshop

FOTA
 = fully rem

ote

SOTA
 = via w

orkshop

SOTA
 = fully rem

ote
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3.2 B
U

ILD
-U

P TO
 SCEN

A
R

IO
S W

ITH
 H

A
R

D
 FIGU

R
ES

Sim
ulation of new

 sales &
 fleet developm

ent 

CU
R

R
EN

T FLEET 
CO

N
STR

U
CTIO

N

Vehicle fleet of  
passenger cars up to  

and including 2019 by 
year of construction and  
presence FOTA/SOTA

1

PRO
GN

O
SIS FO

R
 

N
EW

 SA
LES

N
ew

 sales w
ith  

FOTA/SOTA presence  
from

 2020 - 2030
2 

FO
RECA

ST 
FO

R
 FLEET 

CO
N

STR
U

CTIO
N

Year-on-year survivability 
by year of construction 

and presence of  
FOTA/SOTA

3

 PRO
GN

O
SIS FO

R
 

EFFECT SY
STEM

S 

Repair & m
aintenance 

according to FOTA/SOTA
 

presence

1) source: Autom
otive Dashboard RDC,

2) source: including international researchers, ow
n processing

3) source: Koterpa 2.0 PBL, ow
n processing

#

In order to be able to accurately predict the future 
aftersales needs of a changing fleet, three factors 
are of great im

portance. Firstly, the current fleet 
and its com

position (broken dow
n by FOTA

/SOTA
 

presence and year of construction). The second 
factor is the forecast of sales (including the  
FOTA

/SOTA
 share). Third, the expected balance of 

im
ports, exports and scrap/dem

olition is im
portant. 

Finally, the expected e!ect of FOTA
/SOTA

 on 
aftersales. Together these factors determ

ine the 
size, com

position and use of the future fleet. A
nd 

thus form
 the basis for determ

ining the future  
need for aftersales.

W
ith distinction to: 

£
 

Presence/absence of FOTA
/SOTA

£
 

 Year of construction (including clustering to 0-3, 4-6, 7-10, > 10 years) for the age of the fleet and distinction 
target groups dealer/independent car com

pany

A
ccurate prediction: 

D
EVELO

PM
EN

T O
F VEH

ICLE FLEET + D
EVELO

PM
EN

T EFFECT O
F FOTA

/SOTA
     =  EFFECT O

N
 D

A
M

A
GE RECOVERY, 

M
A

IN
TEN

A
N

CE A
N

D
 REPA

IR
  

$
%

!



Scenarios of the im
pact of OTA
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 - D
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3.2.1 SCEN
A

R
IO

S O
TA

 – PEN
ETR

A
TIO

N
 FO

TA

Prognosis for m
arket share developm

ent of FO
TA

 for new
 sold passenger cars

Low
 - R

ealistic - H
igh

FOTA = Firm
w

are O
ver The Air (rem

otely updating firm
w

are 
= system

 softw
are; com

parable to W
indow

s) 

Explanation of PH
A

SE I (2020 - 2025):

• 
 The FOTA m

arket share in 2019 
is approxim

ately 3.5%
 of all new

 
passenger cars sold.

• 
 O

nly a handful of brands have FOTA
 

functionality, only som
e of them

 
actually use the “fully rem

ote” options.
• 

 M
ore and m

ore brands are rolling out 
FOTA, the increase is prim

arily visible in 
the prem

ium
 brands and in electrically 

pow
ered cars.

• 
 As soon as m

anufacturers have 
confidence in the m

aturity of the 
system

s and the regulations from
 the  

EU
 (2022/2023) provide clear 

fram
ew

orks, there w
ill be a strong 

increase.
• 

 A m
arket share of 35%

 is expected  
by 2025.

Explanation of PH
A

SE II (2026 - 2030):

• 
 The benefits of FOTA are becom

ing 
increasingly clear. FOTA becom

es 
the norm

: for the O
EM

 (cost, grip), for 
the governm

ent (safety) and for the 
ow

ner/user (cost, convenience).
• 

 Increase to 80%
 of new

 cars sold 
by 2030 (up to 100%

 in the high 
scenario).

Prognosis for developm
ent of FO

TA
 m

arket penetration

Phase I 2020 - 2025
Phase II 2026 - 2030

FOTA
 - H

igh

FOTA
 - Realistic

FOTA
 - Low

FOTA
 - H

istory

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
3.5%
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M
A

R
KET

V
EH

ICLE FLEET

Translation of m
arket (new

ly sold passenger cars) to vehicle fleet 

TR
A

N
SLA

TIO
N

 O
F M

A
R

KET (N
EW

LY
 SO

LD
 PA

SSEN
GER

 CA
R

S) TO
 V

EH
ICLE FLEET

In a realistic scenario, 35%
 of the total num

ber of new
 passenger cars 

sold w
ill be equipped w

ith FO
TA

 by 2025. That's 140,000 vehicles 
out of a total 400,000. B

y that tim
e, the D

utch fleet w
ill consist of 

about 460,000 passenger cars w
ith FO

TA
. B

y 2030, 80%
 of all new

 
cars sold w

ill have FO
TA

. The total num
ber of passenger cars w

ith 
FO

TA
 w

ill then be 1.8 m
illion; about 22%

 of the total fleet.

Total m
arket N

L new
 passenger cars w

ith FO
TA

 
Realization through 2019 - D

evelopm
ent Phase I - D

evelopm
ent Phase II

D
evelopm

ent of a total fleet of passenger cars w
ith FO

TA
Realization through 2019 - D

evelopm
ent Phase I - D

evelopm
ent Phase II

Rest of the m
arket 

FOTA
 - H

istory

FOTA
 - H

igh

FOTA
 - Realistic

FOTA
 - Low

Rest of the m
arket 

FOTA
 - H

istory

FOTA
 - H

igh

FOTA
 - Realistic

FOTA
 - Low

15,500
43,000

240,000

140,000

80,000

730,000

460,000

305,000

400,000

320,000

160,000

2.5 m
illion

1.8 m
illion

960,000
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Scenarios of the im
pact of OTA

 on 
aftersales SO

TA
 - D

etails 

EFFECT OF OTA ON AFTERSALES

39



4
0EFFECT OF OTA ON AFTERSALES

3.2.2 SCEN
A

R
IO

S O
TA

 – PEN
ETR

A
TIO

N
 SO

TA

Prognosis for m
arket share developm

ent of SO
TA

 for new
ly sold passenger cars

Low
 - R

ealistic - H
igh

Explanation of PH
A

SE I (2020 - 2025): 

• 
 The SOTA m

arket share in 2019 
is approxim

ately 15%
 of all new

 
passenger cars sold.

• 
 That m

eans that SOTA is alm
ost five 

tim
es m

ore present on a new
ly sold 

car than FOTA. O
f course, this has 

everything to do w
ith the fact that, as 

a rule, SOTA is less com
plex to m

anage 
because no vital processes are opened 
up.

• 
 SOTA w

ill continue to increase rapidly;  
the consum

er w
ill be fine w

ith it.  
They w

ill be getting m
ore options to 

update, upgrade or purchase additional 
functionalities for a day or forever just 
like w

ith their sm
artphones.

• 
 Furtherm

ore, the sam
e argum

ents apply 
as m

entioned for FOTA.
• 

 A m
arket share of 70%

 is expected by 
2025.

Explanation of PH
A

SE II (2026 - 2030): 

• 
 SOTA continues to grow

. There are 
plenty of reasons for users to w

ant a 
car w

here you can purchase all kinds of 
services via SOTA. If a non-connected 
car is the equivalent of a first generation 
m

obile phone, a car w
ith SOTA is the 

equivalent of a sm
artphone.

• 
 Increase to 90%

 of new
 cars sold by 

2030 (up to 100%
 in the high scenario).

SOTA
 = Softw

are O
ver The A

ir (rem
otely updating 

softw
are/application softw

are; com
parable to O

"
ce or 

other program
s). 

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

Prognosis for developm
ent of SO

TA
 m

arket penetration

Phase I 2020 - 2025
Phase II 2026 - 2030

SOTA
 - H

igh

SOTA
 - Realistic

SOTA
 - Low

SOTA
 - H

istory
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M
A

R
KET

V
EH

ICLE FLEET

Translation of m
arket (new

ly sold passenger cars) to vehicle fleet

TR
A

N
SLA

TIO
N

 O
F M

A
R

KET (N
EW

LY
 SO

LD
 PA

SSEN
GER

 CA
R

S) TO
 V

EH
ICLE FLEET

In a realistic scenario, 70%
 of the total num

ber of new
 passenger cars 

sold w
ill be equipped w

ith SO
TA

 by 2025. That's 280,000 vehicles 
out of a total 400,000. B

y that tim
e, the D

utch fleet w
ill consist of 

about 1.1 m
illion passenger cars w

ith SO
TA

. B
y 2030, 90%

 of all new
 

cars sold w
ill have SO

TA
. The total num

ber of passenger cars w
ith 

SO
TA

 w
ill then be 2.8 m

illion; exactly one third of the total fleet.

Total m
arket N

L new
 passenger cars w

ith SO
TA

 
Realization through 2019 - D

evelopm
ent Phase I - D

evelopm
ent Phase II

D
evelopm

ent of a total fleet of passenger cars w
ith SO

TA
Realization through 2019 - D

evelopm
ent Phase I - D

evelopm
ent Phase II

Rest of the m
arket 

SOTA
 - H

istory

SOTA
 - H

igh

SOTA
 - Realistic

SOTA
 - Low

Rest of the m
arket 

SOTA
 - H

istory

SOTA
 - H

igh

SOTA
 - Realistic

SOTA
 - Low

67,000
137,000

360,000

280,000

200,000

1.6 m
illion

1.1 m
illion

900,000

400,000

360,000

240,000

3.5 m
illion

2.8 m
illion

2 m
illion



4
2EFFECT OF OTA ON AFTERSALES

3.3 EFFECT O
F O

TA
 O

N
 A

FTER
SA

LES

Share of O
TA

 w
ill increase rapidly over the com

ing years 
• 

The so-called “ingrow
th” of OTA

 in the m
arket starts w

ith the use of new
 cars. This m

eans 
that over the years leading up to 2025 and 2030 respectively, the younger cars in the 
fleet w

ill have OTA
 and the older cars m

uch less or not. The 0-3 year fleet w
ill represent 

14%
 of all passenger cars in 2025; the share of FOTA

 (25.9%
) and SOTA

 (56.8%
) is 

significant in this relatively sm
all part of the fleet. M

ost of the fleet consists of segm
ents 

7-10 years and older than 10 years (collectively accounting for 73%
 of all cars). H

ere OTA
 

is hardly or not at all present.

• 
It is only a m

atter of tim
e before OTA

 is also com
m

onplace for older cars: of the 7-10 year 
old fleet, 16.1%

 FOTA
 and 40.9%

 SOTA
 in 2030.

• 
A

s previously w
ritten, the concrete consequences of this grow

th cannot be explained 
exactly. The technical developm

ent and especially the fram
ew

orks of new
 legislation are 

very decisive for this.

FO
TA

 and SO
TA

 can have a m
ajor im

pact on 
the connection betw

een the car com
pany 

and the custom
er/vehicle.

The extent to w
hich the car com

pany has 
to deal w

ith this influences im
portant 

strategic choices. 

Fleet  
0 - 3 years

2025
2030

Share of 
total Fleet

Share of 
total Fleet

Share of 
FOTA

Share of 
FOTA

Share of 
SOTA

Share of 
SOTA

Fleet  
4 - 6 years

Fleet  
7 - 10 years

Fleet  
> 10 years

Total fleet:
100%

5.3%
13.1%

100%
21.9%

33.5%

- Know
ledge

- Access to data
- Access to softw

are
- Custom

er contact/bonding
- M

arketing/positioning

H
ow

 is your database of vehicles 
under m

aintenance structured?
N

ow
 – in 2025 – in 2030?

To w
hat extent are you 

confronted w
ith OTA?

H
ow

 are you going to 
prepare for this?

Do you receive reports/
notifications in the event 

of failures/predictive 
m

aintenance? In other 
w

ords: are you part of 
a ‘controlled repair &

 
m

aintenance flow
’?

W
ho are you? W

hat do you  
w

ant to be for your custom
ers? 

N
ow

 – in 2025 – in 2030?

W
here is cooperation necessary? 

And w
ith w

ho?

#"

$&

%'

!

25.9%

56.8%

28.0%

7.4%

0.1%

9.3%

2.0%

0.1%

14%

13%

19%

54%

15%

14%

18%

53%

1.3%

16.1%

49.2%

76.3%

4.3%

40.9%

76.1%

87.6%
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3.4 CO
N

CLU
SIO

N
S O

N
 TH

E IM
PA

CT O
F O

TA
 O

N
 A

FTER
SA

LES

This study provides an 
answ

er to the influence of 
OTA on aftersales. In order 
to paint a clear picture, it is 
assum

ed that other conditions 
w

ill rem
ain the sam

e. O
f 

course there are m
any m

ore 
developm

ents that have an 
im

pact.
Let us take a few

 exam
ples:

• 
 The rise of the electric 
car and the associated 
low

er m
aintenance 

requirem
ent (see The e!ect 

of the electrically pow
ered 

(com
pany) car on the 

aftersales business m
odel 

BOVAG M
arch 2018)

• 
 ADAS as a prelude to 
the autonom

ous driving 
car (see The e!ect of 
ADAS on dam

age repair, 
m

aintenance and repair. 
BOVAG February 2019).

• 
 Reducing the num

ber of 
cars and car m

ileage due 
to increased partial use 
and the use of alternative 
m

odes of transport.

IN
 TH

E SH
O

RT TER
M

, O
TA

 H
A

S A
 LIM

ITED
 IM

PA
CT O

N
 M

A
IN

TEN
A

N
CE A

N
D

 R
EPA

IR
 TU

R
N

O
V

ER
 

£
 

The OTA
 share is currently still lim

ited. M
oreover, existing OTA

 functionality is often not yet used “fully rem
ote”.

£
 

But that w
ill soon change; especially the young vehicle fleet w

ill be equipped w
ith OTA

 at a rapid pace.

O
TA

 IN
ITIA

LLY
 H

A
S EN

O
R

M
O

U
S A

D
V

A
N

TA
GES FO

R
 TH

E O
EM

 
£

 
 A

 few
 im

portant advantages for the O
EM

: cost reduction of recalls (expected to be € 35 billion per year),  certainty that updates are carried  
out, control over vehicles and users, infrastructure that enables new

, additional revenue m
odels.

£
 

 OTA
 also m

akes it possible to develop products and services “agile”: you start w
ith an M

LP (m
inim

um
 loveable product) that you continuously 

im
prove and enrich through updates.

£
 

 A
ll this is basically positive for the consum

er/end user. In return, they w
ill receive certainty, safety, convenience, low

er costs and a longer 
lifespan. In theory, as w

ith sm
artphones, the prom

ise of “lifetim
e updates and upgrades” is possible. In practice, the question is w

hether this  
can be achieved technologically and econom

ically; the m
anufacturer w

ill need to continue to actively support it.  
See the agreem

ent w
ith consum

er electronics here: after a num
ber of years, the system

 softw
are has evolved in such a w

ay that older  
versions can no longer be supported w

ith updates.
£

 
The retailer has a dependent role.

CO
N

SEQ
U

EN
CES FO

R
 TH

E R
EV

EN
U

E M
O

D
EL 

£
 

 M
odern cars are becom

ing m
ore like iPads on w

heels. Cars are becom
ing m

ore com
plex due to softw

are and the need to update it regularly. OTA is the 
only w

ay to m
anage that w

ith 100%
 coverage and security, and in a w

ay that is acceptable to a custom
er (as a custom

er you do not w
ant to visit your 

garage every w
eek for a softw

are update). OTA is therefore indispensable in the future  and w
ill becom

e a “fact of life” for the future w
orkplace.

£
 

 The infrastructure to enable OTA can also be used to sell additional services. The question is w
hich players w

ill benefit from
 this and w

hich w
ill not.

£
 

 The total m
arket for m

aintenance and repair is shrinking for traditional retailers. Especially in hours. The EV requires less m
aintenance and softw

are, 
and extra services are over the air.

£
 

 The challenge for the retailer is 1. to keep a grip on vehicles and custom
ers, 2. to be part of a controlled repair & m

aintenance flow
 and 3. to  

guarantee access to brand-specific know
ledge and softw

are. This can be done by joining  or collaborating w
ith a brand organization, or by joining an 

O
nboard Telem

atics Platform
 (OTP).
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£

 
 OTA can provide a sharper boundary betw

een (brand) dealers and independent car com
panies. Basically it is about w

ho has access to data,  
softw

are and custom
ers. EU

 legislation w
ill determ

ine the fram
ew

ork for this.
£

 
A reasonably level playing field is necessary for the consum

er/ow
ner to determ

ine w
hich qualified aftersales party is given access.

£
 

 Q
ualified aftersales party in this context m

eans: being part of a brand organization, and/or certified by a brand organization and/or being part of  
a certified partnership.

£
 

Q
ualified also m

eans having know
ledge and being able to understand and apply OTA data protocols.
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£
 

 Even m
ore than is the case w

ith other developm
ents such as electrification and ADAS, the retailer w

ill have to m
ake choices: answ

er the  
com

pany's life questions. Answ
er the com

pany's life questions. W
ho are you? W

ho do you w
ant to be? W

ho can you be? W
here do you w

ant to be  
in the chain? W

hat status/position goes w
ith it?

 
W

ho are your partners to achieve that?
£

 
Speed of action is required and the tim

efram
e is strongly determ

ined by technological progress and the fram
ew

orks of new
 legislation.

The im
pact of O

TA
 has consequences for the aftersales service of both the dealer and the independent car com

pany
W

ith regard to the w
orkshop:
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5. TER
M

S A
N

D
 A

B
B

R
EV

IA
TIO

N
S

- 
Advanced Driver Assistance System

- 
Battery Electric Vehicle

- 
Carbon Dioxide

- 
Certificate of Conform

ity

- 
The car that is connected to the outside w

orld via the internet

- 
Electronic Control U

nit

- 
European U

nion

- 
Electric Vehicle

- 
Fuel Cell Electric Vehicle (fuel cell or hydrogen)

- 
Firm

w
are O

ver The Air = system
 softw

are; com
parable to W

indow
s

- 
Full Electric Vehicle (= BEV + FCEV)

- 
General Data Protection Regulation/Algem

ene Verordening Gegevensbescherm
ing

- 
Internet of Things

- 
M

obility As A Service

- 
N

itric O
xide

- 
Independent Car Com

pany

- 
O

n Board Diagnostics

- 
O

riginal Equipm
ent M

anufacturer (m
anufacturer)

- 
Independent platform

 w
here vehicle data is m

ade available in an unam
biguous and safe 

 
m

anner to parties w
ho w

ish to use it (at the request of and/or after approval of the ow
ner). 

 
Can be seen as a digital variant of the physical O

DB port.

- 
O

ver The Air = rem
ote diagnosis and (re)program

m
ing of softw

are

- 
Predictive m

aintenance based on data

- 
Research & Developm

ent

- 
Product Recall

- 
Softw

are O
ver The Air = softw

are/application softw
are; com

parable to O
"

ce

- 
Total Cost of O

w
nership
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