
Current trends & challenges

DEVELOPMENT
IN THE AUTOMOTIVE INDUSTRY



The computer on four wheels

Driven by new competitors such as Tesla and 
Byton, established car manufacturers are being 
confronted with new challenges in vehicle de-
velopment. The focus no longer lies on the de-
velopment of powerful combustion engines en-
cased in a beautiful chassis, but rather on the 
development of the vehicle into a computer on 
four wheels. This also involves a rising propor-
tion of software (SW) and electrical/electronic 
(E/E) components that make networking in the 
vehicle, and also the increasing extent of driver 
assistance systems, possible. These changed 
conditions increase the complexity of proces-
ses and workflows in vehicle development. In 
the following we outline different drivers of 
complexity.

Explosion in variations of model

Over the past couple of decades, customers’ 
desires for more individuality and options in 
the configuration of their own vehicle have led 
to established car manufacturers developing 
a comprehensive range of model variations, 
equipment packages and extras. 

One way to the individualisation that has con-
sistently gained in importance in the past few 
years is driver assistance systems and comfort 
functions. The scope of these items in vehicle 
models has increased significantly as a result of 
innovations in the area of SW and E/E. A multi-
tude of built-in and networked control modules 
are responsible for the execution of assistan-
ce systems and functions. Thus, for example, 
depending on the features and vehicle model, 
between 70 and 100 control modules are instal-
led. At the same time, ensuring networking and 
communications among the control modules is 
a fundamental driver of complexity in the de-
velopment process.

Complex supplier network

Making this even more difficult is the fact that 
established car manufacturers source the ma-
jority of these control modules through a large 
network of suppliers, which results in a lack of 
concentration of know-how, and brings with it 
an additional effort regarding the integration 
into the overall system. The comprehensive 
range of model variations already mentioned 
presents a further driver of complexity in ensu-
ring assistance systems and functions. 

Besides the increasing range of functions on 
offer, a change in customer requirements for 
vehicles can be identified. In the battle for to-
morrow’s customers, the digitalisation and net-
working of vehicles are crucial criteria. This re-
quires established car manufacturers to build 
up new skills in the area of SW development 
and digital services. It is therefore no wonder 
that VW Chief Executive, Herbert Diess, wants 
to transform Volkswagen into a digital tech 
company. To this end, a new Car Software Or-
ganisation was founded in the VW Group, to de-
velop and bundle expertise in SW development 
and information technology across the organi-
sation. 

Ever shorter development cycles

In addition to the necessity of building up new 
skill sets, new customer requirements are also 
having an impact on the existing development 
cycles in the automotive industry. From the 
tech industry, customers are accustomed to 
receiving software updates for their products 
over the ether at short intervals of time. Little 
by little, these expectations are being transfer-
red to the products and services on offer in the 
automotive industry. 



b) Following a clear blueprint showing soft-
ware and hardware architecture:

The multitude of elements involved in a vehicle 
that are necessary to control it, requires a cle-
ar blueprint. Just as in building a house, this is 
essential for being able to implement develop-
ment in accordance with customer require-
ments and within the deadline. In E/E develop-
ment, this is achieved by means of the design 
and ongoing maintenance of a software and 
hardware architecture. Because it is only when 
this exists that the developer knows how to 
proceed in the case of changes. The design and 
maintenance of an E/E architecture demands 
a very high level of precision and resilience. In 
this respect, a streamlined, stringent process is 
crucial for success.

c) Upon implementation: Ensure consisten-
cy & quality in a complex supply chain:

The automotive industry is intrinsically cha-
racterised by complex supply chains. As a rule 
these are managed and tracked at great effort 
in order to be able to satisfy the demands of 
just-in-time supplies to manufacturing. Added 
to this is the fact that the proportion of outside 
manufacturing is also usually very high. In the 
past these principles were seamlessly adopted 
into the area of E/E development. However, as 
the awarding of development projects to sup-
pliers these days encompasses not only com-
ponents but also software, their execution has 
become considerably more complex. The inte-
gration of different components from different 
suppliers in particular creates a substantial ef-

fort.

The development of these products is not, ho-
wever, congruent with the development cycles 
of a vehicle, which means that additional plan-
ning and coordination becomes necessary. 

The examples given make the increased com-
plexity in vehicle development in the automoti-
ve industry clear and raise the question of their 
manageability. In KBC’s view, the first step can 
take place by increasing the transparency of 
processes and interfaces as well as approaches 
to reduce complexity. 

Current challenges

But what detailed challenges in particular does 
this bring up for car manufacturers:

a) More intensive focus on customers and 
functions:

The increasing variety of functions and evermo-
re individual customer demands require that, in 
the course of product development, even more 
focus is placed on the customer. While earlier 
control modules, for example for central lo-
cking, were developed in relative isolation from 
other control modules, these days opening the 
doors is embedded in a complex customer fun-
ction that, for instance, interacts with the custo-
mer’s smartphone. Thus, the control module 
responsible must be both able to receive the 
information on opening from the smartphone 
and report back the status of the opening. Be-
sides the control module for opening the door, 
this involves a central on-board computer and 
a 4G antenna to transmit the information to a 
backend system. As a result of the multiplicity 
of elements involved, during development the 
focus must be less on each individual element 
but rather on the whole of all elements together 
from a function and customer point of view.
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d) Integration into a flawless overall system:

In the case of integration, the complexity arises 
in mastering and orchestrating the interplay of 
individual components. Despite comprehensi-
ve pre-tests, many errors first come up during 
integration into the overall system. In some 
circumstances this can mean several OEM de-
partments and several suppliers are involved in 
the analysis and elimination of the error, which 
requires excellent communications. If severe 
errors hinder the execution of a comprehensi-
ve test programme, a vicious circle is created, 
which can significantly delay the completion of 
the overall system. This vicious circle can only 
be solved utilising effective integration proces-
ses and adhering strictly to them. To do this, 
in-depth know-how in the area of controlling 
points of integration is essential.

e) Synchronisation of hardware and soft-
ware development cycles:

The development of hardware and software 
components differ in particular in the length of 
their respective development cycles. While in 
the case of the development of a car door, an 
extensive change, for example of the geome-
try, results in great effort and costs, software 
changes are often possible at short notice and 
on a regular basis by amending the program 
code and carrying out updates. This is especi-
ally challenging as soon as hardware and soft-
ware need to work together, such as in a cont-
rol module. Continuous tracking of changes in 
a version and change management system can 
be of assistance in this respect. A forward-loo-
king installation of future-proof hardware and 
the possibility for remote updating create the 
conditions in which the newest software can al-
ways be made available to the customer. 


