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Presenter
Presentation Notes
Everyone's talking about digitalization.
Self-driving cars and digital factories are often a particular focus of public interest.
In the case of both developments, humans tend to be depicted as the aggrieved party.
Yet digitalization is not an end in itself. It promotes prosperity through the development of entire industries and their value-added chains. 
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Presenter
Presentation Notes
The digitalization and interconnectivity of the physical world (Internet of Everything) is a key driver of economic growth. 
The positive effect of this trend on the economy as a whole will stand at around $6 trillion by 2020.
50 billion devices and machines and more than 250 million vehicles will be connected by 2020 alone.



Considerable sales potential for the automotive industry
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Presentation Notes
This will result in considerable sales potential for the automotive industry.
The estimated market volume in 2020 stands at €57 billion. 
The interconnectivity of vehicles therefore forms the basis for the development of new services.
For example, the flow of traffic can be optimized and drivers can be warned of upcoming hazards on the basis of real-time data.
We are referring here to Intelligent Transportation Systems, ITS for short.
We formed a new, dedicated unit for this in Silicon Valley last year, which is set to develop new services and solutions for the networked mobility of the future.
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As well as the creation of new mobility services, digitalization will also promote new product innovations and improve the IT/production environment (Industry 4.0).



Digitalization is setting the pace of innovation
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Presentation Notes
As an international automotive supplier, we work on the mobility of the future on a day-to-day basis.
We focus on megatrends in the automotive industry. 
Our products and services make mobility safer, more efficient, more comfortable, and more affordable.
Digitalization plays a central role in this, as it ultimately allows us to increasingly develop innovations that promote megatrends.



The car has already become a rolling computer

than 170 o 90 “fh"éﬁ150

Sensors control units actuators

Bérsen-Zeitung im Dialog November 26, 2015
Wolfgang Schéfer © Continental AG


Presenter
Presentation Notes
As such, the automotive industry is already fully in the grip of digitalization.
From a purely mechanical product, the car has now been transformed into a rolling computer. 
More than 170 sensors, around 90 electronic control units, and more than 150 actuators are installed in modern vehicles, which enable functions such as emergency brake assist.



Digitalization

The proportion of software contained in cars has risen rapidly

Lines of code (millions)

15

10

.

Space shuttle? Drone? Mars Rover
"Curiosity"3

L http://www.nasa.gov/pdf/418878main_FSWC_Final_Report.pdf and NASA
2 http://www.wired.com/2012/11/navy-killer-drone/ and Northrop

3 http://www.verticalsysadmin.com/making_robust_software/ and NASA
4Boeing

50wn estimates

Boeing 7874 Car Driving Sub-System®

@ntinental 75\ Bdrsen-Zeitung im Dialog

November 26, 2015
Wolfgang Schéfer © Continental AG 7


Presenter
Presentation Notes
The proportion of software contained in a car now exceeds the number of lines of code used in passenger aircraft.
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FULLY AUTOMATED

© Monitoring of the system not requireq
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Presentation Notes
A topic relating to automotive construction that is of particular public interest at present is automated driving. 
This would not even be possible without the gradual digitalization and automation of vehicles – starting with ABS and ESC, right up to the interconnectivity and development of today's advanced driver assistance system.
Yet it is also clear that electronic drivers are not going to appear overnight.
Automation will be introduced step-by-step, from partial automation through highly automated systems to full automation in 2025. 



Automated Driving

Relieving drivers when required
Ay
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Presentation Notes
Humans will always be able to choose whether they want to be driven or would prefer to drive themselves.
In monotonous driving situations such as traffic jams or long journeys on freeways, it is primarily a case of relieving the driver rather than replacing him or her permanently.



Automated Driving
Car drivers expect entry into normal everyday driving
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Automated driving is a
useful step forward.
Automated driving will
form part of normal
everyday driving in ten
to fifteen years.
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Car drivers worldwide are open to automated driving (particularly in China and Japan).
In Germany, more than half of car drivers regard automated driving as a useful step forward and half expect it to form part of normal everyday driving in ten to fifteen years.



Automated Driving
Anticipated additional costs at a realistic level
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It is also pleasing that the anticipated additional costs are at a realistic level.
Car drivers in Germany expect a vehicle that includes the option of automated freeway journeys to cost €2,900 more on average than a comparable vehicle without this function.
This works out to 14% of the average purchase price of a new car in both China and Japan, 10% of one in Germany, and 5% in the U.S. (Source: POLK 2013).



Automated Driving
Suppliers must prove their systems expertise
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Suppliers must prove their systems expertise in order to ensure the successful industrialization of automated driving.
It is ultimately a case of safely reproducing the very complex task of driving by means of environment recognition and sensors as well as other technologies.
As one of the world's largest automotive suppliers, Continental is in the best possible position to bring automated driving to public roads.
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Another key area of application of digitalization is production! 



Demarcation

Complexity

First industrial revolution
Introduction of mechanical
production facilities with the help of
water power and steam power

Second industrial revolution
Introduction of mass production
based on the division of labor with
the help of electricity
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Third industrial revolution
Use of electronics and IT to
automate production further
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Early 1970s
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Digitalization and the associated interconnectivity of the industry is leading to a so-called fourth industrial revolution.
Increasing the transparency of the entire value chain is a focus here, leading to advantages in terms of quality, costs, processes, and customers. 
The digital networking of customers and suppliers as well as in-house machinery and plant equipment will mean that the data required for this can be made available in real time and on a global scale. 
This will allow for the intelligent management of production and maintenance processes.


Industry 4.0
Key aspects

Vertical integration and connected production systems Horizontal integration via value-added networks

/LPJXK/

Digital consistency of engineering along the entire
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The main difference in Industry 4.0 environments is that production systems are vertically connected with business processes within companies and horizontally integrated into value-added networks, and can be controlled in real time.
 
 
Vertical integration consists of comprehensively connected communication within a company. Different IT systems are linked and harmonized at hierarchical levels within a company. This allows for increased productivity and optimized resources within production processes.
For example, thanks to intelligent and communication-capable machines, here at Continental we can reproduce a requirements-oriented flow of materials in our plants. As such, machines that fit circuit boards, for instance, can inform the warehouse when they require parts and how many. A self-driving transport vehicle then conveys the required parts to the machine.
 
 
Horizontal integration builds on vertical integration. Here, technical processes can be integrated into higher-level, company-wide business processes and synchronized with other participants in the value-added network in real time. 
This leads to greater productivity and efficiency across the entire value-added network.
A good example of this is the optimization of supply chains. 
Continental delivers approximately 1 billion products to customers from the automotive industry. We purchase around 100 billion components for this purpose, which are processed in more than 100 plants in our Automotive divisions.
In order to keep this hugely complex system under even better control, we have developed a supplier platform (TOMS – Transport Order Management System) with other companies from the supplier industry (Schaeffler, Bosch, ZF).
Our aim is to integrate around 1,000 logistics service providers into it by 2017 and to reproduce entire supply chains in a single tool and across company boundaries. 
For example, production planning can be carried out using real-time information from the supply chain.
 
 
Another core aspect of Industry 4.0 is the digital consistency of engineering along the entire value-added chain.
Starting from customer requirements, to product architecture, right up to production of the product, all dependencies are recorded and reproduced in a consistent engineering tool chain.
For the production of head-up displays, for example, we work in a tolerance range of 50 micrometers when manufacturing the required plastic mirrors. By way of comparison, a hair is around twice as thick, i.e. 100 micrometers. 
If these deviations are exceeded, this will be visible to the car driver looking at the head-up display. The image will contain distortions, for example.
The mirrors are manufactured using an injection molding process. Here, minimal deviations in the manufacturing process have effects on the quality. 
As soon as a mirror is produced, it is digitally read and inspected for flaws. The digital reproduction of the mirror is also checked in a simulation model at the same time. As such, it can be quickly ascertained whether a mirror will be approved for assembly of the end product. At the same time, the machine can be adjusted in the event of flaws and product development can be improved where necessary. Although this example only portrays a snippet of the value-added chain, it illustrates the relevance of the digital consistency of engineering.
 
Finally, Industry 4.0 is also bringing about a change in key activities in the production environment. Humans are increasingly becoming directors of value creation in this process.
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Germany leading the industrial nations
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Especially for an industrial country like Germany, with manufacturing industries representing an increasingly large share of gross value creation (22.3% in 2014), consistently exploiting areas offering potential for digitalization in the field of production plays a crucial role.
Used correctly, additional productivity and jobs will strengthen Germany as a location. 
With comparatively high production costs, this is an important tool in helping to maintain a competitive edge.



Significant increases in productivity possible by 2025

Potential additional productivity by 2025 thanks to Industry 4.0 (%)

Automotive industry

Food industry

6—-9

5-10

*6% extra jobs

(400,000
Mech. engineering )by 2025
(components) 4-7
Mech. engineering 10-15
(machines)
Wind energy 9-12
Other 4-7
Total additional productivity:
5-8% (€90-150 billion)
Additional increase in productivity Range
Source: Boston Consulting
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As such, potential of €90–150 billion could be tapped into in German industry over the next 5–10 years as a result of improved productivity.
In the automotive industry alone, the potential for additional productivity stands at 6–9%.
The associated growth potential may lead to a rise in employment in the production sector of up to 6%.  
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It is clear that increasing automation will replace some jobs, but will primarily help to ease the workload of production employees. 
As such, robots and humans can work side by side. 
Robots can take on the monotonous or physically strenuous parts of the workflow, making the work process for humans more ergonomic.
For example, robots can assume tasks like turning over or lifting/passing products.
We are already using 30 so-called collaborative lightweight construction robots in electronic plants. This number is set to rise to more than 450 by 2019.
We are conducting dedicated research into the possible uses of robots at our robotics test centers in Regensburg set up specifically for this purpose, but also at our sites in South Korea and the U.S.A. 
By eliminating less demanding tasks that can be automated, this also means that the technical expertise of our employees is in even greater demand.
The topic of training and continuing education has become a key priority as a result.



Traintng
Automotive software developers
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For example, in order to accommodate the growing demand for software developers, we have been training 27 young people at ten locations across Germany since September of this year to become automotive software developers. 
 We devised this new training course together with the unions, the works council, the chamber of commerce and industry, and the Federal Institute for Vocational Education and Training.



Continental
Already a software company
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Products, services, IT, production, and processes are changing as a result of growing digitalization.
Continental is consistently promoting this change. 
Continental is already a software company with more than 12,000 software developers.
We already generate around 60% of our Automotive sales with digital products. Last year, those sales exceeded €12 billion. 
We expect that, in the next five years, growth here will outperform the average growth in the automotive sector.



Software is the "new wheel" of the industry
Nothing works without it anymore
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As you can see, software is the "new wheel" of the industry. Today, nothing works without it anymore.
Digitalization offers huge opportunities for Germany as a business location. We are already exploiting these opportunities at Continental.
In this process, humans and machines will work seamlessly side-by-side in the future:
For more safety, efficiency, and comfort on the road
For more productivity in the production environment
For more jobs
For more prosperity
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