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Summary 

These are crucial times for the automotive sector. Pure hardware, classic steel, and 
gasoline running through the veins are by far no longer sufficient to maintain global 
leadership. Connected highly automated driving promises dramatic benefits and 
exciting competitions. It will change our way of living as well as the entire nature of 
transportation but co-operation along the value chain and across sectors is a 
prerequisite for this. A coherent funding strategy for Connected & Automated Driving 
will accelerate progress through sharing of knowledge and resources. Elements of 
such a European funding strategy are: 

• Contractual Public Private Partnership for European R&D projects  
• ERA-NET co-fund or a EUREKA Cluster to leverage cross-border activities for 

industrial deployment in the member states 
• Large-scale deployment projects in the TEN-T corridors 
• An Important Project of Common European Interest with a long-termed vision 

for industrialization of Connected & Automated Driving 

Of course this would be an unprecedented joint effort of all stakeholders of the 
European automotive sector with unforeseeable benefits.  

1 Global competition for the benefits  

A car is becoming more and more a “Thing” in the Internet of Things and at the very 
same time remains the most important solution for individual mobility and transport. 
Adaptations for future trends are needed: cleaner, safer and smarter. Connected 
highly automated driving is key to that, and - no doubt - is becoming reality.  

Stakeholders from Europe are in particular challenged since they are confronted with 
various (digital) markets and national legal systems. Therefore, coherent multi-
national policy instruments including a funding strategy offer the chance to boost 
innovation at the needed dimension. It could combine the competencies of European 
players along the value chain, accelerates time to market and positions Europe as 
the significant high-tech player in tomorrow’s automotive industry. Policy can 
leverage industrial investments and support the implementation of new data based 
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business models according to high European levels in data privacy and security. 
International cooperation is needed anyway: Vehicles do cross borders. 

Numerous studies demonstrated that Connected & Automated Driving (CAD) offers a 
great opportunity to tackle some of the grand challenges of our society such as 
“Vision Zero” of traffic fatalities, minimizing our carbon footprint and pollutant 
emissions, or allow democratization of individual mobility. And, as a study puts it [1]: 
“Autonomous vehicles do not drink and drive.” As a consequence, intense and useful 
competition arises not only between technologies or companies but as well between 
legal systems, countries or even multi-national markets. Further global trends like 
urbanization, higher sustainability standards or ageing population increase the 
demand for innovation and strategic thinking. These challenges are so large that 
neither one company nor one country can resolve all of them on its own. It is time to 
team up. 

Most of these benefits are interrelated and come together. However, some of the 
advanced technologies (Level 3 and higher) for connected & automated driving 
unfold their full potential at a penetration rate higher than 30-40% of all cars on the 
street. Congestion is an illustrative example for that and imposing an enormous 
economic and environmental burden on society: Congestion in the EU costs nearly € 
100 billion per year [2]. A recent study forecast almost a 50% increase of congestion 
costs across UK, France, Germany and the US rising to €265 billion by 2030 [3]. 
Over this period, the total cumulative cost of traffic congestion for these economies is 
estimated to be a staggering €4 trillion. But congestion is not the biggest cost driver 
for society: The overall costs of road accidents are estimated to be more than twice 
higher than those for congestion [4].  

These numbers are maybe too large and too impressive to lead to specific actions. 
For this reason the Amsterdam Declaration on "Cooperation in the field of connected 
and automated driving" under the Dutch EU Presidency was an important political 
corner stone which needs to be accompanied by specific actions.  

 
Fig. 1: Economic and societal opportunities of Truck Platooning [5].  
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For example, the Netherlands have initiated the European Truck Platooning 
Challenge. Automated trucks from different branches have been driving in platoons 
on public roads from several European cities to the Netherlands. Benefits can be 
generated in the near future as demonstrated in the Platooning Challenge and 
summarized in a recent TNO study [5]. 

Platooning can be taken as one example out of dozens other possible use cases for 
technologies and areas within the scope of Connected & Automated Driving (CAD) 
while probably most of them are not on the screen yet. Therefore, it is hard to 
estimate the economic potential of CAD even without related data based business 
and service models. According to BCG, self-driving-vehicle features will represent a 
€37 billion market in 2025, growing to €68 billion in 2035 [6]. A study for the German 
Ministry for Economic Affairs and Energy even predicts a global market of €58 billion 
in 2025 [7]. And the global market for components like cameras or sensors is 
estimated up to €35 billion and for advanced software and related services up €18 
billion by 2030 [8]. Whatever forecast is right: The market is decisive for the entire 
industrial sector - in particular in combination with electrified vehicles. 40% of 
automotive total profits will be earned by providers of mobility services (robocabs) in 
2030 – fully autonomous, electric vehicles [9]. Obviously, this data driven mobility 
ecosystem is the focal point of global competition and explains the size of current 
and future investments. 

 
Fig. 2: Driver assistance systems are the cornerstone of automated driving, which 

will become established in a gradual process. Starting with the highway 
pilot, vehicles will become fully automated, capable of handling any 
situations that arise over the one or two decades. 
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2 Private and public investments in R&D   

Europe has a very strong industrial basis on automotive technologies and systems. 
Some basic facts are given in the EU Industrial R&D Investment Scoreboard 2015:  

• The automotive industry is the biggest R&D investor in the EU out of all 
industrial sectors. In 2015, the 50 largest automotive companies in the EU 
invested about €50 billion in R&D. More than every fourth Euro invested in 
R&D is invested by an automotive company. 

• Four out of the TOP5 companies investing most in R&D are automotive 
companies: Volkswagen (worldwide No. 1), Daimler, Bosch and BMW (Sanofi 
is among the TOP 5 on 4th place).  

• In addition, the investment increased very significantly by approx. 8%. This 
R&D growth is mostly due to large companies that invested above the average 
rate, e.g. Peugeot (14.9 %), Continental (14.4 %), or Mahle (64.3 %).  

However, companies outside the EU, US, and Japan showed an even more 
impressive R&D growth rate of nearly 40% in the automotive sector, led by a few 
large companies like for example, Tata Motors (108.9%), Hyundai (26.9%), and Saic 
Motor (16.0%).  

Considering, that information technology is a key competence for CAD it is 
noteworthy that worldwide and in particular in the US, the Software & Computer 
Services sector shows the highest one-year growth rate (12.8% and 13.1%, 
respectively). This sector is clearly dominated by the US companies which account 
for 77% of the total world R&D. Large companies such as Facebook and Google 
showed big changes in their R&D investments (88.4% and 24.3% respectively). Also 
many software companies from China showed double digit R&D growth, e.g. Baidu 
(69.9%) and Tencent (52.2%).  

The financial resources for ongoing and increasing R&D investments are far from 
running dry: Just the five US companies Apple, Microsoft, Google, Cisco and Oracle 
are holding cash reserves of nearly € 500 billion together. Apple alone holds more 
than €200 billion: Much more than the stock market value of many European 
automotive core companies.  

Of course, connectivity is not really needed for automated driving as long as vehicle 
sensors and static maps are sufficient for low-level automation modes. For future 
safe full automated driving from A to B under real conditions and to unfold the full 
potential of the benefits, connectivity is mandatory. Not only for better services, but 
also for a better cost/performance ratio: After a certain point of the performance of 
the vehicle sensing devices (perception) it is better to use external data. 

This huge private investment is accompanied, triggered and leveraged by substantial 
public investments: For example, the US federal budget for public funding for 
Connected & Automated Driving is planned to be multiplied by four from $90 million 
in 2015 to $360 million in 2017 as part of the announcement to invest $4 billion for 
Automated Vehicles in the next years. In Japan, the Cross-Ministerial Strategic 
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Innovation Promotion Program (approx. €350 million in 2014) has prioritized 
“Automated Driving System” as a funding topic. And the Japanese “Autopilot System 
Council” announced "roadmaps that will lead to practical employment of highly 
automated driving on Japanese highways until 2020", as stated in the EPoSS 
Roadmap on Smart Systems for Automated Driving from 2015 [10].  

Europe falls from largest to third-largest region for corporate R&D spending, caused 
mainly by a large increase (46 %) in R&D exports out of Europe and low growth of 
domestic and imported R&D [11]. In particular, France and Germany are losing R&D 
activities. For example, Germany did increase its domestic R&D by nearly 50%, but 
R&D exports increased a staggering 76% since 2007.  

3 From R&D to production and back 

Asian countries are very strong in pursuing strategic public-private initiatives to attract 
manufacturing and more and more R&D investments. With a market share of 22%, 
China is now the world largest factory of advanced products [12]. Connected & 
Automated Driving means not "just" connectivity, software and data. The "old 
economy" and manufacturing as well is needed because hardware like sensors, 
cameras etc. has to generate, transfer and handle the data. This fits very well into 
Europe2020 strategy where a key goal is to increase the contribution made by 
manufacturing to European GDP from 16% to 20% by 2020.  

But the reindustrialization of the European economy faces many challenges. 
Production capabilities in Asia are rising faster and faster while Europe has lost 3.5 
million jobs in manufacturing since 2008 [13]. For example, manufacturing activities 
in Li-Ion batteries for electric cars, photovoltaic cells and smart phones have already 
been widely disappeared from Europe. Connected & Automated Driving bear great 
opportunities for industrialization in terms of “classic“ mass manufacturing of e. g. 
sensors, electronic control units, displays etc. which in return will be the bridge to the 
data economy and Internet of Cars. Because future connected and automated driving 
ecosystems will consist of a bunch of data coming from a big variety of sensors and 
devices. Can Europe take the chance and host the production facilities for all these 
high-tech devices? And where will the data based business models be invented and 
industrialized? 

A comprehensive funding strategy must account for that and include manufacturing 
and industrialization. As described in the KET report [12], this is the point where the 
“Valley of Death” between knowledge creation and market must be bridged. Despite 
their focus on R&D, ERTRAC as European technology platform for Transport 
Research has emphasized the aspect of industrialization in their current" Automated 
Driving Roadmap" [14]. 
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Fig. 3: The so-called Valley of Death needs to be crossed, to transform a 

laboratory prototype into a product ready for full-scale production and 
industrialization. (Source: "Multi-KETs Pilot Lines" - www.mkpl.eu) 

4 Challenges ahead: Technologies & Applications  

There are many technology & innovation roadmaps and reports available describing 
the technical challenges ahead (e. g. from ERTRAC or EPoSS) and some more are 
under way (e.g. the EU Strategic Transport Research and Innovation Agenda - 
STRIA). Of course, regulatory, liability and other issues are coming on top but are not 
considered here (see for example C-ITS platform, iMobility Forum, ERTICO, OECD).  

In general, the innovative topics leading to implementation of CAD will cover a 
mixture of R&D activities, infrastructure measures, standardization, (pilot) production 
lines for industrial deployment, (data based) business model development and 
testing. Many technologies areas are concerned and a lot of spill-over effects can be 
expected. A non-exclusive list of such topics could include for example:   

• Testing and validation: processes, infrastructure & standards 

• New production processes and first industrial deployment aiming at products 
enabling vehicle automation 

• High precision localization 

• Cooperative Car-to-Car, Car-to-Infrastructure and Car-to-Cloud communica-
tion solutions  

• Fail-safe 5G communication, protocols, and data models (incl. public key 
infrastructure) 

• In-vehicle Human Machine Interaction 
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• Fully automated driving for commercial vehicles, shuttles, non-passenger 
vehicles and last mile logistics 

• High-precision map & real-time map updates 

• Data & Cybersecurity – Systems safety and security incl. standardization 

5 Developing the Funding landscape  

An open assessment done by relevant stakeholders without premature specification 
is needed to establish a funding strategy which utilizes the best possible funding 
instruments for the defined content, targets and tasks. Public and private, national 
and European priorities must be balanced in binding but flexible processes without 
overwhelming administration. To accomplish such a “mission impossible” it is 
necessary to screen existing funding structures like for example Joint Undertakings, 
contractual Public Private Partnerships, multi-national initiatives like EUREKA , and, 
of course, national activities. Such an exercise is part of the High-Level Group on 
Transport (GEARS 2030) and the EU funded project SCOUT started in July 2016, but 
a general overview is given in Fig 4. Some of the most suitable funding instruments 
and schemes are described in the following chapter. Of course, the European 
funding framework does not allow for major flexibility until 2020. However, for the 
time after 2020 new opportunities will arise.    

 
Fig. 4: Overview of EU programmes funding or connected to R&I activities and 

their respective budgets (in million euros). Source: European Union [15] 

The complexity can be overwhelming due to the very different funding schemes, 
timelines, rules, authorities, and procedures. This is even multiplied by corresponding 
national and multi-national schemes. It is an ongoing though task to identify real 
synergies between these schemes since the most pragmatic approach - one funding 
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scheme for all - is not realistic (and in some cases just not helpful). However, 
progressive unification of the different sets of funding rules is possible. 

5.1 Horizon 2020: cPPP & ERA-NET 

Horizon 2020 is the largest EU program specifically supporting R&D&I. After 
deduction of administrative costs, the Horizon 2020 operational budget is estimated 
to be around €70 billion until 2020. Nine Commission Directorates-General are 
managing the program, but implementation is mainly carried out by e.g. executive 
agencies, public-public partnerships between the EU and Member States, the 
European Investment Bank, or the European Institute of Innovation and Technology.  

As given in Fig. 5 Horizon 2020 offers at various stages specific support. In particular, 
the contractual public-public partnerships (cPPP) are considered as success stories 
due to their nature of combining and prioritizing R&D topics with relevant 
stakeholders, leveraging private money with public investments and at the same time 
delivering convincing benefits for society. Therefore, a cPPP focusing on Connected 
& Automated Driving and joining the funding lines from e. g. Big Data, 5G, 
Cybersecurity, IOT etc. would be a major step forward.   

To strengthen the collaboration among Member States, ERA-NET Cofund have been 
designed in Horizon 2020. This scheme supports public-public partnerships, including 
joint programming initiatives between Member States, in their preparation, 
establishment of networking structures, design, implementation and coordination of 
joint activities.  It allows for program collaboration in any part of the entire research-
innovation cycle. The main and compulsory activity of the ERA-NET is the 
implementation of the co-funded joint call for proposals that leads to the funding of 
trans-national research and/or innovation. The EU contribution amounts to about 
33% of the total public funding (of member states) of a trans-national call for 
proposals. 

Program owners are typically national/regional ministries/authorities responsible for 
defining, financing or managing research programs carried out at national or regional 
level while program managers are typically funding agencies that implement research 
programs under the supervision of the program owners.  

Therefore, an ERA-NET for Connected & Automated Driving with a focus on trans-
national innovation activities could very well complement a cPPP. 
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Fig. 5: Innovation support in Horizon 2020. Source: EU Commission [16] 

5.2 EUREKA 

A EUREKA-Cluster is an alternative to an ERA-NET without utilizing European 
budget from Horizon 2020. EUREKA is a publicly-funded, intergovernmental network, 
involving over 40 countries. Its aim is to enhance European competitiveness by 
fostering innovation-driven entrepreneurship and raising the productivity and 
competitiveness of European businesses through technology.  

With regard to CAD, we have an excellent success story, as one of EUREKA’s early 
projects was PROMETHEUS - the program for a European Traffic of Highest 
Efficiency and Unprecedented Safety. The project ran from 1986 to 1994 and defined 
the state of the art of autonomous vehicles at that time (countries involved: United 
Kingdom, Austria, Sweden, Norway, Netherlands, Italy, France, Finland, Germany, 
Switzerland, Belgium). Prometheus ultimately received about €750 million in funding 
and has become one of the most influential endeavors in transport technology that 
the world ever has seen. Every car currently on the market owes something to this 
project. 
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Fig. 6: Finding one’s destination with the help of a computer: Among other things, 

the Prometheus team developed an electronic road map. PROMETHEUS 
was a pioneering initiative between 1987 and 1995 (Photo: Daimler AG). 

5.3 Connecting Europe Facility & TEN-T 

The Connecting Europe Facility program provides funds to improve trans-European 
infrastructure in the fields of transport, energy and telecommunications. In the 
transport sector, CEF concentrates on co-financing TEN-T projects with €26.25 
billion. The funding is mainly used to complete the TEN-T core network and its 
corridors by 2030. The vast majority will be used for cross border projects addressing 
main bottlenecks on the 9 TEN-T multimodal core network corridors which carry large 
amounts of goods and process a high amount of passenger flows. They connect 
international gateways and economic areas throughout all Member States and link 
TEN-T with regional infrastructure. European Coordinators facilitate and coordinate 
the identification, planning, and implementation of numerous projects of the network 
corridors.  

In a recent paper the European Coordinators emphasized that TEN-T and its core 
network corridors could become a new “space of innovation” [17]. Recommendations 
include that new tailor-made instruments should also be evaluated which reflect a 
coordinated approach on R&I and deployment between Member States and the EU 
and to involve industry in this process because of their very critical role in innovation. 
Appropriate governance structures with public and private sector involvement could 
benefit, facilitate, and complement standalone industrial initiatives for the deployment 
of large-scale European innovation projects. In short, CEF could provide for an 
excellent base to deploy CAD on the most important European transport networks.  

5.4 Important Project of Common European Interest 

Taking the global competition into account, the High Level Group on Key Enabling 
Technologies [12] recommended launching a multi-national large scale funding 
initiative in strategic industrial domains like Connected & Automated Driving. As one 
suitable funding instrument the High Level Group emphasized an “Important Project 
of Common European Interest” (IPCEI), an option given in the EU treaties. The 
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European Commission highlighted the importance of this new funding instrument and 
gives guidance on the implementation of IPCEIs [18]. The EU Member States play 
the pivotal role in this process.  

In short, an IPCEI is a state-aid instrument to facilitate public funding at an 
unprecedented level. It can go beyond any existing European or national funding 
scheme in scope, objective, and budget. In particular, an IPCEI is suitable for setting 
up production facilities. Of course, an IPCEI should build on and learn from existing 
activities (like the ECSEL JU on electronics), it can combine and integrate them and it 
must be open for all relevant stakeholders. The joint scope adds the value. 
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